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1 PURPOSE

The City of Chicago’s Department of Water Management (DWM) has prepared this Stormwater
Management Plan (SWMP) for its Small Municipal Separate Storm Sewer System (MS4) as required under
the general National Pollutant Discharge Elimination System (NPDES) Permit ILR40 from the lllinois
Environmental Protection Agency (IEPA). The SWMP and related documentation describe the extent of
separate storm sewer systems within the City of Chicago (City), the receiving waters to which these sewers
discharge, the City departments responsible for implementation and coordination of stormwater
management programs, and the Best Management Practices (BMPs) in use and/or planned for
implementation to reduce the impacts of separate storm sewer discharges on the quality of area receiving
waters.

2 ACRONYMS AND ABBREVIATIONS

2FM Chicago Department of Fleet and Facility Management
ADA Americans with Disabilities Act

BMP Best Management Practice

CDA Chicago Department of Aviation

CDOT Chicago Department of Transportation

City City of Chicago

CNT Center of Neighborhood Technology

CPS Chicago Public Schools

DOB Chicago Department of Buildings

DPD Chicago Department of Planning and Development
DPH Chicago Department of Public Health

DSS Chicago Department of Streets and Sanitation
DWM Chicago Department of Water Management

GIS Geographic Information System

IEPA lllinois Environmental Protection Agency

MS4 Municipal Separate Storm Sewer System
MWRDGC Metropolitan Water Reclamation District of Greater Chicago
NPDES National Pollutant Discharge Elimination System
o&M Operation and Maintenance Plan

O’Hare Chicago O’Hare International Airport

SPCC Spill Prevention, Control, and Countermeasure
SWMP Stormwater Management Plan

SWPPP Stormwater Pollution Prevention Plan

TMDL Total Maximum Daily Load

3 OVERVIEW

3.1  Background

With construction of the sewer system beginning in 1857, the City has one of the oldest sewer networks in
the country. The City of Chicago includes a service area that spans approximately 230 square miles and
serves 2.6 million residents. The City’s system is primarily a combined sanitary and storm sewer network,
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but also consists of manholes, catch basins, and sewer mains that transport strictly stormwater. The City
strives to reduce the quantity of pollutants that enter the sewer system as outlined in the Six Minimum
Controls: Public Education and Outreach, Public Participation and Involvement, lllicit Discharge Detection
and Elimination, Construction Site Runoff Control, Post-Construction Runoff Control, and Pollution
Prevention and Good Housekeeping.

3.2 MS4 Drainage Areas

As the majority of the City’s sewer system is comprised of combined sewage infrastructure, the MS4
drainage areas cover a limited portion of the City’s total service area. With MS4 areas comprising a minute
portion of the 230 square mile service area, the corresponding sewers generally consist of short segments
draining street inlets from a small area near a receiving stream. More significant areas served by separate
storm sewers are limited to a small number of major roadways (primarily Lake Shore Drive), and non-
industrial discharges at Chicago O’Hare International Airport (O’Hare). Stormwater discharges from
industrial areas of O’Hare are regulated by the IEPA under an individual NPDES permit (Permit No.
IL0002283) and are not addressed as part of this SWMP. Additionally, the City is only responsible for
regulating activities in the City’s right-of-way. Thus, limited areas in the City that are drained by separate
storm sewers and are owned by the Chicago Park District, the lllinois Department of Transportation,
Chicago Skyway, and others are not addressed in this SWMP.

3.3 Receiving Waters
The following waterbodies receive stormwater discharge from the City’'s MS4 outfalls:

e Calumet River

e Chicago River

e Crystal Creek

e Des Plaines River

¢ Higgins Creek

e Lake Michigan

e North Branch of the Chicago River
e Sanitary and Ship Canal

e Silver Creek

e South Branch of the Chicago River
e Willow Creek

¢  Willow-Higgins Creek

See Figure 1 for the locations of the MS4 outfalls. See Appendix A for additional zoomed in maps of the
MS4 locations and the relative to City waterbodies.
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Figure 1: MS4 Outfalls and Waterbodies
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3.4 Total Maximum Daily Loads

As of September 2018, the two waterbodies in the City’s jurisdiction that receive stormwater discharges
and have an approved Total Maximum Daily Load (TMDL) are Lake Michigan beaches for E. Coli, and
Higgins Creek for Chloride and Fecal Coliform. The City determined that the approved TMDLs are
applicable to the City’s MS4 system, and are in the process of evaluating whether the specified pollutants
are likely to be found in stormwater discharges from the City’s corresponding MS4s. Future updates of the
SWMP will reflect these investigations.

The remaining 10 waterbodies do not have approved TMDLs in the City. However, both the North Branch
of the Chicago River and Lake Michigan Nearshores have TMDLs that are in development. The City will
track the progress of these TMDLs, and will adjust the SWMP accordingly in future updates.

3.5 City Departments’ Responsibilities

The City has overall responsibility for complying with the terms and conditions of the NPDES MS4 permit
and regulations. DWM has taken the lead with organizing efforts and assembling documentation across the
various City departments, who have specific obligations in the SWMP. These departments include the
Department of Fleet and Facility and Management (2FM), Department of Aviation (CDA), Department of
Transportation (CDOT), Department of Buildings (DOB), Department of Planning and Development (DPD),
Department of Public Health (DPH), and Department of Streets and Sanitation (DSS). Specific
responsibilities for each department are laid out in the next section.

4 SIX MINIMUM CONTROLS

To meet the Six Minimum Controls, the City has instituted BMPs that focus on the reduction of pollutant
loading in stormwater discharges to area waterways. Key features of the City’'s SWMP are summarized in
the following sections according to each of the Six Minimum Controls as defined by the NPDES Phase |l
Stormwater Program under the General NPDES Permit ILR40. A copy of the ILR40 Permit can be found in
Appendix B.

4.1 Public Education and Outreach

The City’'s plan to meet the Public Education and Outreach requirements of the NPDES Phase Il
Stormwater Program is through the development/procurement of specialized educational materials and
dissemination of these materials to the public using the City’s network of public information outlets. The
City recognizes that Public Education and Outreach is an important aspect of the SWMP and has developed
a program to educate its residents on what they can do to protect the City’s water resources.

4.1.1 Speaking Engagement

To be proactive in educating engineers, architects, planners, developers, and the general public about
stormwater requirements in the City, DOB develops, organizes, and runs technical seminars every year on
the City’s Stormwater Ordinance requirements. The technical seminars are intended to educate current and
prospective stakeholders involved with stormwater management in the City to keep them abreast of the
latest Stormwater Ordinance specifics. Properly informing the involved parties prior to the design and
submission of stormwater management plans to the City helps streamline the process of DOB reviewing
and examining these submittals. DOB plans to organize at least one seminar per year.
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4.1.2 Classroom Education Material

As part of the Space to Grow program, DWM is assisting with the transformation of Chicago Public Schools
(CPS) schoolyards from mainly impervious surfaces into green spaces through a joint partnership with
Healthy Schools Campaign, Openlands, CPS, and Metropolitan Water Reclamation District of Greater
Chicago (MWRDGC). Started in 2014, Space to Grow targets CPS locations that are in an area with a high
risk of flooding and have at least 30,000 square feet available for a new schoolyard. Through the installation
of green infrastructure like rain gardens and permeable pavements, the new schoolyards help reduce
neighborhood flooding and remove pollutants from stormwater runoff.

Through the Space to Grow program, workshops are held with teachers and administrators of the
corresponding schools to educate them on stormwater management and water conservation. Educational
materials and activities are provided to the participants, which the educators then use as part of work plans
and lessons for children in the schools. Students not only receive informative materials in the classroom,
but also get to interact directly with installed green infrastructure to help further their education.

See Table 1 for the listing of Space to Grow schools that have been completed.

Table 1: Space to Grow Schools

School Name Address Ward Community Name | Year Built
Cather Elementary 2908 W Washington Bivd 27 East Garfield Park 2015
Corkery Elementary 2510 S Kildare Ave 22 South Lawndale 2016
Grissom Elementary 12810 S Escanaba Ave 10 Hegewisch 2014
Gunsaulus Scholastic 4420 S Sacramento Ave 15 Brighton Park 2016
Academy
Leland Elementary 712 S Lavergne Ave 29 Austin 2014
Morrill Elementary 6011 S Rockwell St 16 Chicago Lawn 2014
Orozco Elementary 1940 W 18t St 25 Lower West Side 2015
Schmid Elementary 9766 S Greenwood Ave 8 Pullman 2014
Wadsworth Elementary | 6650 S Ellis Ave 5 Woodlawn 2016

Additionally, six more schools are planned to be completed in 2018. DWM is supporting five of these new
schools as well as continuing to work with the existing schools.

41.3 Other Public Education

Through DWM'’s website, the City provides educational resources on stormwater management for the
public. Currently held in the Water Conservation section, brochures and pamphlets are available that
include information on stormwater management BMPs for private residences and businesses. Specific
topics include:

e Green Design

e Bioinfiltration Systems — Rain Gardens
e Green Roofs

e Drainage Swales

¢ Natural Landscaping

e Rain Barrels and Cisterns

o Filter Strips
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¢ Naturalized Detention Basins
e Permeable Pavement and Alleys
e Downspout Disconnection

When information becomes available in the coming years, relevant MS4 documents will be uploaded to the
MS4 page on the DWM website. Additionally, the Water Conservation section will continually be updated
with any relevant materials.

4.2 Public Participation and Involvement

The City’s strategy to meet the Public Participation and Involvement requirements of the permit is to conduct
public gatherings and meetings where stormwater management issues can be discussed. Similar to the
first of the previous minimum controls, Public Education and Outreach, the City recognizes the importance
of working with the public on these topics and put together strategies to get citizens involved.

42.1 Stakeholder Meetings

During the course of community outreach, DWM staff members regularly attend neighborhood meetings
throughout the City to discuss a wide range of topics that pertain to water and sewer activities. As part of
these meetings, DWM representatives specifically talk about stormwater management related issues and
practices. These gatherings provide an opportunity for the public to ask precise questions on topics like
basement flooding, downspout disconnection, and green infrastructure that relates specifically to them. See
below for a listing of typical types of community meetings that DWM staff members attend throughout the
year:

¢ Aldermanic Meetings — put together by the local Alderman to address general community
concerns and topics
e Construction Projects/Specific Topics Meetings — developed to educate a community about an
upcoming or ongoing project or initiative
o0 Though the primary focus of these meetings is about the specific topic, discussions
routinely involve stormwater management issues and practices.
e Residential Fairs — directed at specific communities or organizations in a neighborhood

4.2.2 Program Involvement

As previously discussed in Section 4.1.3, DWM assists with the transformation of CPS schoolyards through
the Space to Grow program. Started in 2014, this program not only provides educational materials to
students but also offers a chance to work with neighborhood residents as part of community workshops. A
key goal of the schoolyard transformation is to create a space that the community can use as well. Once
constructed, Space to Grow holds hands-on workshops and informative meetings about stormwater
management and green infrastructure for the neighborhood residents. During these gatherings, the
program provides the opportunity to discuss how some of the installed measures in the schoolyards could
be implemented at private residences as well. This includes items like rain barrels, rain gardens, and
downspout disconnection.
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4.2.3 Other Public Involvement

To assist communities that are concerned about basement flooding, DWM will encourage community action
through RainReady. RainReady is an initiative of the Center of Neighborhood Technology (CNT) and
provides communities with neighborhood-specific flooding risk assessments as well as guidance on
financing and implementation of solutions. DWM will promote stormwater management BMPs within
communities through RainReady in conjunction with CNT and MWRDGC.

DWM also directs concerned residents to the 311 system or Private Drain program, depending on their
specific needs. The City’s existing 311 system acts as a hotline for stormwater issues experienced at a
household level.

4.3 lllicit Discharge Detection and Elimination

The City’s plan to meet the lllicit Discharge Detection and Elimination requirements of the permit is through
continual verification of the MS4 system’s inventory and condition. The City will also ensure the correct
regulations are in place, so that illicit connections and illegal discharges can be prevented and addressed.

4.3.1 Sewer Map Preparation

To aid in tracking and managing the MS4 sewer network and the corresponding Six Minimum Controls, the
City recognizes the importance of having an up-to-date and accurate MS4 system in Geographic
Information System (GIS). With continual changes to the sewer system from construction and
redevelopment efforts, DWM routinely updates the MS4 network to reflect alterations from activities and
investigations by DWM, other City departments, and outside agencies. In addition to editing attributes of
assets upstream of the MS4 outfalls, updates consist of adding new and abandoning existing storm outfalls
in GIS. Because of these changes, the total of MS4 outfalls changes periodically. As of September 2018,
the City maintains 166 MS4 outfalls.

Through the ongoing process of maintaining the storm sewer GIS network, the City will complete the
following tasks in the coming years:

¢ DWM to perform desktop analysis to compare the GIS mapping of MS4 outfalls and their
corresponding upstream pipes with the atlas page mapping to ensure storm system is properly
mapped.

e Using inspection information that is obtained per Section 4.3.3, DWM to update GIS to reflect the
estimated locations, connectivity, and attributes of the MS4 outfalls and their corresponding
upstream pipes.

¢ DWM to change symbology of storm and outfall pipes in tablet GIS applications to assist field
personnel in managing storm sewer assets.

e CDA to perform office and field verification of MS4 outfalls and their corresponding upstream
pipes on O’Hare. CDA to coordinate results with DWM so the master GIS database can be
updated.

e DWM to coordinate with CDOT to confirm MS4 outfalls affected by road construction are relayed
on to DWM for updates to the master GIS database.

e DOB to map out private MS4 outfall locations from the project review log for DWM to use for
informational purposes.
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e DWM to work with the Chicago Park District to examine the status of MS4 outfalls on their
property.
e When applicable, DWM to continue to add new and abandon existing MS4 outfalls in GIS.

4.3.2 Regulatory Control Program

As part of Municipal Code of Chicago Chapter 11-16 - Public Sewers and Drains, the City regulates illicit
connections and illegal discharges. Specifically stated in the 2016 Regulations for Sewer Construction and
Stormwater Management, illicit connections and illegal discharges are prohibited in the City. See below for
an excerpt from the 2016 Regulations:

Pursuant to the City’s NPDES permit for stormwater discharges, the construction, use,
maintenance, or continued existence of illicit connections to any storm sewer system is prohibited.
This prohibition expressly includes, without limitation, illicit connections made in the past, without
regard to whether the connection was permissible under law or practices applicable or prevailing
at the time of connection.

An illicit connection is any drain or conveyance, whether on the surface or subsurface, that allows
an illegal discharge to enter a storm sewer system. lllicit connections include, but are not limited
to, any conveyances that allow any non-stormwater discharge, including sewage, process
wastewater, or wash water, to enter a storm sewer system or any connections to a storm sewer
system from indoor drains and sinks, without regard to whether said drain or connection had been
previously allowed, permitted, or approved by a government agency. lllicit connections include,
without limitation, any drain or conveyance connected from a commercial or industrial land use to
a storm sewer system that has not been documented in plans, maps, or equivalent records and
approved by the City.

Unless otherwise approved by a NPDES permit, an illegal discharge is any direct or indirect non-
stormwater discharge to a storm sewer system that is not water line flushing, fire hydrant flushing,
landscape irrigation water, rising ground water, ground water infiltration, pumped ground water,
discharge from a potable water source, foundation drains, air conditioning condensate, irrigation
water (except for wastewater irrigation), springs, water from crawl space pumps, footing drains,
storm sewer cleaning water, water from individual residential car washing, routine external building
wash-down that does not use detergents, flows from riparian habitats and wetlands, dechlorinated
pH neutral swimming pool discharges, residual street wash water, discharges or flows from
firefighting activities, dechlorinated water reservoir discharges, and pavement wash waters where
spills or leaks of toxic or hazardous materials have not occurred (unless all spilled material has
been removed). Any discharge other than those permitted under these regulations is deemed to
be a discharge of waste.

The DWM may require, by written notice, that a person responsible for an illicit connection to a
storm sewer system comply with the requirements of this Article to eliminate or secure approval for
the connection by a specified date, without regard to whether the connection or discharges to it had
been established or approved prior to the effective date of these Regulations. If, subsequent to
eliminating a connection found to be in violation of these Regulations, the responsible person can
demonstrate to DWM that an illegal discharge will no longer occur, said person may request City
approval to reconnect. The reconnection or reinstallation of the connection shall be at the
responsible person's expense.
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The DWM may require, by written notice, that a person who is responsible for an illegal discharge,
immediately, or by a specified date, discontinue the discharge and, as necessary, take measures
to eliminate the source of the discharge to prevent the occurrence of future illegal discharges.

Additionally, as part of the review process for regulated developments, DOB reviews plans for each project
to ensure that no illicit connections are planned. This review process helps eliminates mistakenly planned
connections, and DWM’s mason inspectors will evaluate and confirm new connections during construction
to ensure no sanitary flow is connected to a storm sewer.

The City is also in the process of finalizing more stringent illegal dumping and illicit discharge regulations.
Stricter regulations will increase the City’s ability to investigate violations as well as discourage repeat
offenders.

The full stormwater management Municipal Code and Regulations can be seen in Appendix C and D.

4.3.3 Program Evaluation and Assessment

In an ongoing effort to properly inventory the condition of the MS4 infrastructure, the City commits to
inspecting all MS4 outfalls during each permit cycle with DWM inspecting a portion each year. During these
inspections, the condition of the outfall will be documented and photographs will be taken. Per the results
of the inspections, necessary actions will be taken, which include updating the GIS system per Section
4.3.1, and repairing failing outfalls.

4.3.4 Visual Dry Weather Screening

In coordination with the inspection efforts in Section 4.3.3, the City commits to performing dry weather
screening for all MS4 outfalls during each permit cycle. While evaluating the condition of each structure,
DWM staff will also verify there is no dry weather flow from the outfall. If dry weather flow is observed, DWM
staff will follow the established dry weather flow protocol to fully investigate the cause and develop a
solution. Any evidence of past illegal discharges will be documented as well and dealt with accordingly.

4.3.5 Public Notification

To aid in the public’s knowledge of MS4 infrastructure, catch basins upstream of MS4 outfalls are identified
with medallions that signify the structures connect directly to the adjacent waterbody. Originally placed in
2012, the medallions encourage residents to not dump into the catch basin as this debris will flow straight
to the MS4 outfall. DWM plans to inspect upstream structures from MS4 outfalls during each permit cycle
to ensure that the “No Dumping” medallions are still in place. For ones that have been dislodged, new
medallions will be added.

4.3.6 Other lllicit Discharge Controls

To assist in tracking and maintaining all of the MS4 information that is being developed through the various
City departments, the City is in the process of creating central locations to consolidate this information.
Using the inspection data that will be obtained from Sections 4.3.3 and 4.3.4, DWM will create a master
inspection database that will hold all of the information and analysis, and can be linked to GIS. Additionally,
DWM developed a central data repository that each of the City departments have access to for secured
sharing of MS4 documents.
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4.4 Construction Site Runoff Control

The City strives to regulate and control stormwater runoff from construction locations throughout the City
through coordination by DOB, CDA, DWM, and DPH. By controlling runoff at the construction sites,
sediment and pollutant transfer is significantly reduced, which greatly benefits the adjacent waterbodies.

44.1 Regulatory Control Program

A key component of the City’s strategy to control construction site runoff is through DOB’s stormwater
management review process for all regulated projects. Per Municipal Code of Chicago Chapter 11-18 —
Stormwater Management, any construction activity, excavation, or grading that “disturbs a land area or
substantially contiguous land areas of 15,000 or more square feet in the aggregate”, “creates an at-grade
impervious surface of 7,500 or more substantially contiguous square feet”, or “results in any discharges of
stormwater into any waters or separate sewer system” shall be considered a Regulated Development and

must submit documents through the stormwater management review process.

After the Regulated Development submits their stormwater management documents to the City, DOB
reviews the submittal for compliance with the City’s Stormwater Ordinance. Further details about the review
process and regulatory program, including processes for post-construction runoff control, will be discussed
in Sections 4.4.2, 4.4.4, 45.2, 45.3, 45.4, and 4.5.5. Construction cannot proceed on Regulated
Developments until DOB gives permission.

Additionally, as a significant portion of O’Hare is in a non-industrial MS4 drainage area, CDA ensures that
the applicable projects adhere to the appropriate stormwater management regulations including obtaining
and maintaining coverage under IEPA General NPDES Permit No. ILR10. For all sites over one acre or
part of a larger development pursuant to section Part IV.B.4.a. of General Permit ILR10, stormwater
pollution prevention plans (SWPPP) are developed for each construction site as part of the ILR10 permit
coordination. ILR10 permits are obtained directly by CDA for continuity purposes.

442 Erosion and Sediment Control BMPs

The City works to ensure that proper erosion and sediment control BMPs are being followed during
construction. As part of the Regulatory Control Program discussed in Section 4.4.1, DOB and DWM review
and update the Regulations for Sewer Construction and Stormwater Management and the Stormwater
Management Ordinance Manual, which can be seen in Appendix E. These documents are what contractors,
engineers, and owners are required to follow as part of their submittal process for Regulated Developments.
Additionally, to ensure that DWM field personnel and mason inspectors are up to date about the latest
regulations, DOB stormwater reviewers hold office and field trainings for DWM staff.

For Regulated Development submittals, DOB reviews erosion and sediment control plans to verify
compliance with the Stormwater Ordinance. Once plans have been confirmed to be containing the proper
controls, DOB requires the permittee to sign a soil erosion and sediment control affidavit to ensure proper
measures are followed during construction.

Through DPH’s routine examinations of construction sites, locations are inspected for cleanliness per
Municipal Code of Chicago Chapter 13-32 — Building Permits. Sites are examined to ensure that mud and
dust trackout is not occurring outside of the designated construction area. When applicable, DPH issues
tickets for construction site cleanliness violations.
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For each applicable project at O'Hare, CDA ensures erosion and sediment control BMPs and practices
comply with the lllinois Urban Manual, in addition to the City Stormwater Ordinance.

4.4.3 Other Waste Control Program

To encourage sustainability design, the City implemented the Chicago Sustainable Development Policy.
Instituted in 2004 and most recently updated in January 2017, the program requires projects to enhance
their sustainable performance to receive City assistance, which can include financial support or special
approvals from the City.

In order to receive City assistance on a given project, the design must be judged to have met numerous
sustainability measures. The requirements are broken down into the following categories: Health, Energy,
Stormwater Management, Landscapes, Green Roofs, Water, Transportation, Solid Waste, Workforce, and
Wildlife. Each measure that is met is given a score that adds up to the overall design score. If the design
exceeds the necessary score, then the project can receive City assistance.

Specific to the Stormwater Management category, the Chicago Sustainable Development Policy provides
six possible measures to obtain points: Exceed Stormwater Ordinance by 25%, Exceed Stormwater
Ordinance by 50%, 100% Stormwater Infiltration, Sump Pump Capture and Reuse, 100-year Detention for
Lot-to-Lot Buildings, and 100-year Detention for Bypass. For the first three options, only one measure can
be obtained as they overlap each other.

A copy of the Chicago Sustainability Development Policy matrix can be found in Appendix F.

444 Site Plan Review Procedures

As part of the Regulatory Control Program discussed in Section 4.4.1, DOB reviews site plans submitted
by Regulated Developments for compliance with the City’'s Stormwater Ordinance. Before construction can
begin, DOB must approve site plan designs to ensure proper construction site runoff control measures will
be implemented. This also includes construction at O’Hare, where as-built drawings are submitted following
the completion of construction and final site surveys.

445 Site Inspection and Enforcement Procedures

Throughout construction at O’Hare, CDA personnel inspect ongoing projects for conformance with plans,
approvals, and permit conditions. Inspections are conducted on a weekly basis and following a precipitation
event greater than 0.5 inches to ensure erosion and sediment control measures are still in place. CDA has
authority to withhold payment to a contractor for portions of work that are out of compliance until the
contractor takes corrective action.

4.4.6 Other Construction Site Runoff Controls

Although debris should be retained on site during construction efforts, DWM requests contractors to cover
adjacent catch basins to prevent debris from entering the sewer system. With a mesh cover installed on
the catch basins during construction operations, miscellaneous particles are prevented from inflowing while
stormwater can still flow in to the system.
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4.5 Post-Construction Runoff Control

To meet the Post-Construction Runoff Control portion of the Six Minimum Controls, the City promotes,
regulates, and installs green infrastructure BMPs to retain stormwater on-site. By limiting the amount of
stormwater leaving a redeveloped area, less flow is conveyed to the sewer system, which leads to a
reduction of pollutant transfer to the sewers and ultimately to the adjacent waterbodies.

45.1 Community Control Strategy

Concurrently with the ongoing construction efforts throughout the City, City departments have installed
green infrastructure to control runoff after the project has been constructed. The following list provides
examples of types of projects and their corresponding green infrastructure installations that the City has
completed in the past few years or are planning in the coming years.

¢ Road Reconstruction — bioswales, infiltration trenches, permeable pavements, rain gardens
e Streetscape and Traffic Calming — permeable pavements, planter boxes, rain gardens

e Schoolyard Restoration — permeable pavements, rain gardens

e Parking Lot Transformation — green landscaping

e Sewer and Water Replacement — permeable pavements

e Green Roof — rain gardens

o Resilient Corridor — permeable pavements, green landscaping, rain gardens, planter boxes
e Green Alley — permeable pavements

45.2 Regulatory Control Program

As part of the Regulatory Control Program discussed in Section 4.4.1, DOB and DWM review and update
the Regulations for Sewer Construction and Stormwater Management and the Stormwater Management
Ordinance Manual. Post-construction runoff control measures in these documents are reviewed each year
to ensure the proper standards are being mandated.

453 Long Term O&M Procedures

To ensure site runoff is controlled long term after construction is completed, the City requires Regulated
Developments to produce and follow Operation and Maintenance (O&M) Plans. The O&M Plans describe
the procedures for installed stormwater BMPs, such as green roofs, permeable pavements, biofiltration
systems, detention systems, restrictors, etc. Through the stormwater management submittal process, DOB
verifies that O&M Plans are developed prior to the beginning of construction and confirms through post-
construction inspections that the O&M Plan is being followed.

454 Pre-Construction Review of BMP Designs

As part of the Regulatory Control Program discussed in Section 4.4.1, DOB reviews site plans submitted
by Regulated Developments for BMP design compliance with the City’s Stormwater Ordinance. To help
control post-construction runoff, the City’s Stormwater Ordinance mandates BMP designs are installed to
manage the peak rate of discharge from a development. Additionally, for projects completed at O’Hare,
CDA submits 90% drawings to DWM and the local Soil and Water Conservation District (North Cook County
or Kane-DuPage) for review and approval.

Page 16 of 20



455 Post-Construction Inspections

Following substantial completion of all Regulated Developments, DOB performs site inspections to ensure
post-construction runoff controls are in compliance with the City’s Stormwater Ordinance. Performed by a
licensed professional engineer, developments are also evaluated for conformity with site plans, approvals,
and permit conditions. For detention basins, inspections are completed routinely until permanent soil
stabilization is established.

4.6 Pollution Prevention and Good Housekeeping

The last piece of the City’s approach to comply with NPDES Permit ILR40 requirements is through pollution
prevention and good housekeeping measures. Through trainings, sewer maintenance and rehabilitation,
waste collection and disposal, salt runoff control measures, pollution prevention plans, and site
management BMPs, the City reduces the quantity of contaminants that reach the Chicago area waterbodies
from stormwater runoff.

4.6.1 Employee Training Program

A strategy that the City employs to reduce pollution from stormwater runoff from City activities is through
the training of employees and contractors. 2FM, CDA, CDOT, DOB, DSS, and DWM utilize training
protocols and seminars about stormwater management and pollution prevention BMPs that are specific to
their individual departments and the employee’s role.

e 2FM - Employees complete annual training on pollution prevention BMPS. New hires also
complete trainings on the Sustainable Operations Plan as part of 2FM’s standard procedure.

e CDA - As part of requirements to obtain a security badge for O’'Hare property, CDA requires
employees and contractors to undergo trainings on spill prevention and spill control procedures.
Approximately 5,000 people receive these trainings each year.

e CDOT - To educate staff and consultants on the latest policies and technologies, CDOT provides
BMP trainings and lunch and learn seminars on stormwater management and pollution
prevention.

¢ DOB — Project managers attend seminars on Chicago’s Stormwater Requirements.

e DSS - Employees complete training on BMPs relevant to their specific tasks. Employees
responsible for outdoor salt storage train on BMPs relevant to their efforts. Operators complete
training on salt application BMPs to prevent excess salt usage. Drivers receive street sweeper
trainings including BMPs on debris collection and disposal.

¢ DWM - Employees receive training on various stormwater management topics from attendance
at several seminars and conferences throughout the year.

The City also conducts training of employees and contractors of the design, installation, maintenance, and
repair of green infrastructure. 2FM, CDOT, DOB, DSS, and DWM provide training and standard operating
procedures about the types of green infrastructure specific to their individual departments and their
employee’s roles.

e 2FM - Fleet and Facility Operations employees complete trainings on green infrastructure BMPs.
A maintenance inspection form for facilities with green infrastructure has been developed with
facilities and components identified.
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e CDOT - Applicable employees receive training on bioswale and permeable pavement design,
installation, maintenance, and repairs.

e DOB - Staff attend green infrastructure seminars on the latest technologies and applications.

e DSS - Street sweepers receive training on BMPs for sweeping green alleys through the
developed Green Alley Standard Operation Procedures.

e DWM - Planning, design, and construction project managers complete training on permeable
pavement and bioswale design, installation, maintenance, and repairs.

4.6.2 Inspection and Maintenance Program

The City has instituted robust sewer cleaning, rehabilitation, and replacement programs that remove debris
buildup from the sewer system, repairs aging or deteriorated assets, and upsizes hydraulic deficient sewers.
Through methodical grid cleaning efforts and responses to customer service complaints, DWM'’s
maintenance crews’ clean sewers and structures throughout the City, including approximately 25,000 catch
basins each year.

To maintain and improve the performance levels of the system, DWM lines and replaces sewers and
structures. As part of the Sewer Lining Program, DWM lined over 310 miles of sewer from 2012 through
2017, and plans to line approximately 165 miles from 2018 through 2021. In addition to lining sewers, DWM
lined over 75,000 structures from 2012 through 2017 and plans to line around 5,000 structures per year
from 2018 through 2021. Through the Sewer Main Improvement Program, DWM replaced approximately
125 miles of sewer from 2012 through 2017, and plans to replace around 85 miles from 2018 through 2021.

4.6.3 Municipal Operations Stormwater Control

To prevent medium to large sized debris from entering catch basins at the surface, DWM has switched the
standard catch basin lid to have smaller slots for runoff collection. For catch basins that are part of a Capital
Improvement Plan project, or are rehabbed or replaced as a separate task, new catch basins lids are
installed to minimize the quantity of debris entering the system. Colloquially called “ADA lids” in reference
to the Americans with Disabilities Act (ADA), the covers are also better suited for wheelchairs and bicycles
as it is less likely that a wheel or tire will slip through the slots.

46.4 Municipal Operations Waste Disposal

As part of the City’s plan to prevent pollutants from contaminating area waterbodies through stormwater
runoff, DSS, CDA, and 2FM perform routine street sweeping and waste disposal.

During the sweeping season of April through November, DSS deploys a street sweeper every working day
for each of the 50 wards in the City. Through their sweeping efforts, over 200,000 miles of streets and over
2,000 alleys, including green alleys, are swept each year. Collected debris from the street sweeping efforts
is disposed of per standardized waste disposal procedures. See Table 2 for street sweeping totals from
2013 through 2017.
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Table 2: Street Sweeping Totals

Year Miles of Number of Cubic Yards of
Streets Swept | Alleys Swept | Waste Collected
2013 218,060 3,657 137,629
2014 206,851 2,299 153,607
2015 226,931 2,402 149,792
2016 231,029 3,855 138,311
2017 252,461 5,001 154,470

When appropriate throughout the year, CDA collects and disposes of excess waste from airfield pavement
before it can enter the downstream MS4 sewer system. Utilizing a waste collection contractor, municipal
operations debris is collected from airfield pavement and taken off-site to a municipal landfill.

Due to the Riverwalk’s significant pedestrian traffic and proximity to the Chicago River, 2FM operates two
trash collecting skimmer boats along the Riverwalk during the warm weather months. With direct access to
the water for pedestrians and sheet flow runoff locations along the Riverwalk, waste can enter the Chicago
River from pollution, so the skimmer boat collects waste that could have traversed down the Chicago River.

4.6.5 Flood Management/Assess Guidelines

To maintain the integrity of the City’s floodplain, DOB performs floodplain reviews for all regulated projects
within or adjacent to the mapped floodplain. Reviews are completed by professional engineers and certified
floodplain managers and ensure that proper floodplain controls are performed.

4.6.6 Other Municipal Operations Controls

In addition to the measures mentioned in Sections 4.6.1 through 4.6.5, the City performs additional
miscellaneous actions to prevent pollution of the adjacent waterbodies.

To reduce excess salt runoff from deicing operations, DSS instituted humerous BMPs in the storage and
application of salt. Through the use of indoor or covered storage locations, impervious pads, runoff
containment, level loading areas, and good housekeeping control, DSS controls salt runoff from storage
facilities. For application operations, DSS performs the following practices: pre-wetting, anti-icing, variable
application rates, calibration of equipment, proper operational techniques that are reinforced through
supervisor oversight and yearly updates on BMPs, grip of road measurements, and tracking of customer
complaints to identify areas of improvement.

As part of the management of the City’s fleets and facilities, 2FM follows specific BMPs that prevent
pollution. For fleet management, 2FM has measures to adhere to during fueling, vehicle and equipment
maintenance, outdoor vehicle and equipment storage, vehicle washing, painting, and liquid storage. For
facilities management, 2FM follows pollution prevention procedures during the storage, handling, and
processing of materials, as well as spill response and containment actions.

During the course of operations at the City’s airports, CDA ensures to maintain compliance with applicable
pollution prevention plans. This includes SWPPPs, Spill Prevention, Control, and Countermeasure (SPCC)
rules, and Slug Control Plans. When required, CDA updates the pollution prevention plans.
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CDOT continues to enforce the environmental terms and conditions throughout the design, construction,
maintenance, and management of public way infrastructure. For projects permitted through Army Corps of
Engineers and IEPA, CDOT followed the applicable water quality and pollution prevention measures.
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MS4 Outfalls and Waterbodies Maps
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Municipal Code of Chicago

CHAPTER 11-18
STORMWATER MANAGEMENT

11-18-010 Title and purpose.
11-18-020 Definitions.
11-18-030 Stormwater manage ment plan - Required.
11-18-040 Stormwater management plan - Exceptions.
11-18-050 Stormwater manage ment plan - Submission, approval and compliance.
11-18-060 Stormwater manage ment plan - Amendment.
11-18-070 Change of ownership.
11-18-080 Stormwater management plan - Fees.
11-18-090 Variance.
11-18-100 Site inspections.
11-18-110 Regulations.
11-18-120 Chapter requirements not exclusive.
11-18-130 Enforcement and penalties.
11-18-140 Cease and desist orders.

11-18-010 Title and purpose.

This chapter shall be known and may be cited as the "Chicago Stormwater Management Ordinance". It is hereby declared to be the
policy of the City to promote programs that minimize the negative stormwater impacts of new development and redevelopment.

(Added Coun. J. 12-13-06, p. 95586, § 1)
11-18-020 Definitions.

For the purposes of this chapter, unless the context requires otherwise, the following terms, regardless of whether or not they are
capitalized, shall have the definitions set forth below:

Applicant. A person applying for a Stormwater Management Plan approval or an amendment thereto or variance therefrom. An
Applicant must be the Owner or Developer of the Regulated Development specified in the Plan.

Average Dry-Weather Flow. Non-stormwater flow that consists of either (a) sanitary flow as quantified in 35 Il. Admin. Code,
Subtitle C, Chapter 11, Part 370, Appendix B ("Table Number 2 - Commonly Used Quantities of Sewage Flows From Miscellaneous
Type Facilities"), as amended, or (b) industrial process water flow as quantified by determining the cubic feet per second released
during the average of seven consecutive 24-hour periods.

Best Management Practice (BMP). A measure approved by the commissioner and used to control the adverse stormwater-related
effects of development.

Building commissioner. The commissioner of buildings or his designee.

Commissioner. The commissioner of water management or his designee.

Developer. Any person who manages, organizes, oversees, plans or supervises the creation of a Regulated Development.
Drainage Area. Any location from which or through which stormwater moves to a drainage system.

Existing Conditions. The condition of a site in the ten years prior to the date of a Plan submission, as shown on historical aerial



photographs or other verifiable documentation. If a site has been demolished and/or cleared within such ten-year period, its conditions
prior to such demolition and/or clearing may be used as a basis for existing conditions.

Impervious Surface. A surface which substantially precludes the infiltration of water, such as concrete, asphalt, tile or compacted
gravel.

Infiltration. The passage, movement or percolation of water into and through soil surfaces, including soil surfaces on roofs and in
landscaped areas.

Owner. The owner, manager, agent or other person in charge, possession or control of a Regulated Development or any part
thereof.

Plan. The Stormwater Management Plan required by this chapter.

Regulated Development or Development. Any construction activity, excavation or grading, commencing on or after January 1,
2008, that:

(a) disturbs a land area or substantially contiguous land areas of 15,000 or more square feet in the aggregate. Land areas
separated by public right-of- way at the conclusion of development shall not be deemed "substantially contiguous" to each other for
purposes of this definition. For purposes of calculating square footage pursuant to this paragraph (a), "land area" shall include twenty-
five percent of the square footage of the sidewalls of a building that directly connects to the sewer system via side gutters, and shall
also include any average dry-weather flow based on a conversion rate of 1.0 cfs (cubic feet per second) into one acre (43,560 square
feet), or

(b) creates an at-grade impervious surface of 7,500 or more substantially contiguous square feet, or
(c) results in any discharges of stormwater into any waters or separate sewer system.

For purposes of this definition, square footage shall be calculated based upon the project as a whole, regardless of whether
construction proceeds in phases. A Regulated Development shall not include projects located entirely within the public right-of-way at
the conclusion of development. With respect to a project located both on the public right-of-way and on private property at the
conclusion of development, that portion of the project located on the public right-of-way will not be included in calculating the square
footage thresholds of subparagraphs (a) and (b) of this definition. If a project includes Residential Development, the Residential
Development will not be included in calculating the square footage thresholds of subparagraphs (a) and (b) of this definition.

Residential Development. A Regulated Development, or portion thereof, which upon completion will result in the subdivision of land
nto detached single-family or two-family dwellings.

Runoff. The water derived from precipitation falling onto a Regulated Development which is in excess of the infiltration capacity of
the soils of that Development, which flows over the surface of the ground or is collected in any watercourse.

Stormwater. Water derived from any form of precipitation.

Stormwater Drainage System. Any and all natural and artificial means used in combination to conduct stormwater to, through, or
from a Drainage Area to the point of infiltration or final outlet from a Regulated Development. A Stormwater Drainage System
includes, but is not limited to, any of the following: conduits and appurtenance features, canals, channels, ditches, streams, culverts,
streets, storm sewers, detention basins, swales, vegetated areas and pumping stations.

Stormwater Management Plan. A detailed formulation of a program of action which describes a proposed or existing Stormwater
Drainage System and environmental features applicable to a Regulated Development. The Plan shall include programs for grading and
drainage, operations and maintenance, and soil, sediment and erosion control. These programs shall consist of written documentation,
scaled maps and drawings with supporting engineering calculations.

Watercourse. Any channel, natural or artificial, lined or unlined, through which water flows or may flow.

Waters. All watercourses and all lakes, ponds, wetlands and other bodies of water, whether natural or artificial, that are located
wholly or partly within or adjoining the territorial boundaries of the City.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 208)
11-18-030 Stormwater manage ment plan - Required.

Every Regulated Development shall at all times have in place a Plan approved by the City. In addition to such other requirements as
the commissioner may set forth by regulation, the Plan shall include the following:



(a) Provisions for Stormwater Management:

(1) Rate Control. Stormwater Drainage Systems shall manage the peak rate of discharge from the Regulated Development,
incorporating the maximum permissible release rate. Provided, however, that Developments that create an at-grade impervious surface
of less than 7,500 substantially contiguous square feet and that directly discharge to waters shall not be subject to the rate control
requirements of this subparagraph (a)(1).

(2) Volume Control. Stormwater drainage systems shall reduce the volume of runoff from a Regulated Development by one of
the following measures:

(A) capture one-half inch of runoff from all impervious surfaces in accordance with volume control BMPs; or

(B) for Developments that do not directly discharge to waters or to a municipal separate storm sewer system, achieve a fifteen
percent reduction in impervious surfaces from existing conditions.

(b) Provisions for sediment and erosion control.
(c) Provisions for operations and maintenance.

(Added Coun. J. 12-13-06, p. 95586, § 1)
11-18-040 Stormwater management plan - Exceptions.
(a) A Plan shall not be required for Residential Development.
(b) The volume control requirements of a Plan shall not apply to the following:

(1) Developments that do not directly discharge to waters or to a municipal separate storm sewer system and that will upon
completion of development have less than fifteen percent impervious surfaces.

(2) Developments consisting of surfaces at an airport that are intended for aircraft operation.

(3) Developments taking place at any facility that is operating under a permit issued pursuant to the National Pollution Discharge
Elimination System, 40 C.F.R. Part 122, as amended, for industrial or municipal discharges.

(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-050 Stormwater manage ment plan - Submission, approval and compliance.

(a) The submission of the Plan required by this chapter shall be made by the Applicant to the building commissioner in such form(s)
and format(s) as the commissioner may require. As part of the Plan submission, the Applicant shall provide such information
regarding the site and its proposed uses as the application may require. The Plan submission shall be submitted as part of the sewer
permit review process required by Chapter 11-16 of the Code. The building commissioner shall be the custodian of all such
submissions.

(b) The Plan shall be valid only upon approval by the building commissioner.

(c) Before a Plan may be approved, the Applicant must certify to the building commissioner that the Applicant has met or will
meet, in addition to the requirements of this chapter, all other city, county, state, and federal requirements related to floodplains,
wetlands and water quality.

(d) Following Plan approval and completion of construction, the Owner shall provide to the building commissioner, in such time
frame as established by regulation, as-built drawings of the Development in such form(s) and format(s) as the commissioner of water
management may require. Consistent with applicable law, the building commissioner shall treat such as-built drawings as confidential
trade secrets, and shall provide the Owner with a copy of any appeal, received by the building commissioner, of the building
commissioner's notice of denial provided to a third party seeking inspection and copies of such drawings.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 209)

11-18-060 Stormwater manage ment plan - Amendment.

A Regulated Development shall be developed, operated and maintained in compliance with its approved Plan until such time as the
City approves an amendment or other modification of the Plan for that Regulated Development. The submission of a request for
amendment shall be made to the building commissioner in such form(s) and format(s) as the commissioner of water management may
require. The building commissioner shall review any request for amendment and shall notify the Applicant of the result of such



review. An amendment may only be granted if the building commissioner determines that the amendment will not have a detrimental
effect on the Plan.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 210)
11-18-070 Change of owners hip.

(a) Upon a change of ownership of a Regulated Development, each new Owner of the Regulated Development or any part thereof
shall comply with the Plan approved for that Regulated Development until such time as the building commissioner approves an
amendment or other modification of the Plan for that Development.

(b) A change of ownership of a Regulated Development shall not be considered to be an amendment. However, the Owner of a
Regulated Development for which a Plan is required or has been approved shall notify each new Owner of the applicability of the Plan
to the Regulated Development, and provide each new Owner with a copy of the Plan, before consummation of the sale of the
Development. A violation of this subsection (b) shall be punishable by a fine of $500.00.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 211)

11-18-080 Stormwater management plan - Fees.

A non-refundable fee for review of a Plan submission or variance request shall be remitted to the building commissioner as part of
the Plan submission or variance request. The fee for review of a Plan submission, or variance request based upon Section 11-18-
090(b)(2), (3) or (4), shall be as follows:

(a) For Regulated Developments affecting less than 50,000 square feet - $1,000.00.
(b) For Regulated Developments affecting 50,000 or more square feet - $3,000.00.

The fee for review of a variance request based upon Section 11-18-090(b)(1) shall be 50% greater than the amounts specified in (a)
and (b) above.

(c) For amendments to a Plan submitted within one year of Plan approval, the fee shall be $350.00 per submission. For
amendments submitted over one year after Plan approval, the fee shall be $500.00 per submission.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 212)
11-18-090 Variance.

(a) Upon written petition of the Applicant demonstrating that exceptional circumstances exist, the commissioner may grant a
variance, in whole or in part, from the requirements of Section 11-18-030. To the extent that the Applicant can comply with Section
11-18-030, the Applicant must do so.

(b) Exceptional circumstances justifying the application of this section shall exist only where the Applicant can clearly demonstrate,
to the satisfaction of the commissioner, that one of the following four circumstances exists:

(1) The Applicant cannot comply with Section 11-18-030 because of the site's exceptional physical conditions or circumstances.
To demonstrate that such conditions or circumstances exist, the Applicant must provide supporting documentation. At a minimum, the
Applicant must show that the site is designed to minimize the peak rate of discharge and volume of stormwater from the Development.
Such showing must include a BMP feasibility evaluation for each building, parking area, landscaped area and each other significant
footprint at the site. The evaluation must include all necessary technical computations and analyses (examples include engineering,
architectural and horticultural analyses) to assess fully the applicability of pertinent BMPs and the extent to which they can be applied
to comply with Section 11-18-030.

(2) The Applicant cannot comply with Section 11-18-030 without causing a public nuisance.

(3) The Applicant cannot comply with Section 11-18-030 without violating the Building Code or the Fire Code, as those terms are
defined in Section 1-4-090 of the code, or a state or federal law.

(4) The Regulated Development is a registered landmark and compliance with Section 11-18-030 would violate the Regulated
Development's landmark status.

(c) Applications for a variance shall be in a form prescribed by the commissioner. All applications for a variance shall bear the
notarized signature and certification of a professional architect, engineer or geologist licensed in the State of Illinois.

(d) In applying for a variance, an Applicant may propose, and the commissioner may consider, alternative measures to accomplish



the stormwater management goals of this chapter.
(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-100 Site inspections.

To enable the commissioner, or his designee, to monitor compliance with this chapter, the Owner shall permit access during
reasonable hours to those areas of a Regulated Development affected by the Plan.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-16-11, p. 13798, Art. II, § 6)

11-18-110 Regulations.

The commissioner is authorized to promulgate regulations to effectuate the purposes of this chapter. Any regulations so promulgated
shall be considered as an integral part of the Chicago Stormwater Management Ordinance and shall be enforceable, and their violation
subject to the same penalties, as set forth in this chapter.

(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-120 Chapter requirements not exclusive.

The requirements of this chapter shall be in addition to, and shall not relieve any person from compliance with, all other applicable
provisions of the code.

(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-130 Enforcement and penalties.

(a) Except as otherwise specifically provided in this chapter, the commissioner, and his respective designee, are authorized to
enforce this chapter and any regulations promulgated hereunder, including the issuance of citations for violations.

(b) Owners, developers and any other persons who violate any provision of this chapter shall be jointly and severally liable for each
such violation.

(c) The failure to obtain a plan approval if required by this chapter shall subject the violator to a civil penalty of $5,000.00 to
$10,000.00. Except as otherwise specifically provided, other violations of this chapter shall be punishable by a civil penalty of $100.00
to $1,000.00 for each such violation. In addition to any penalties imposed for violations of this chapter, violations of any Plan
requirement or condition shall be punishable by a penalty of not less than $100.00 and not more than $1,000.00 for each such violation.
Each day a violation continues shall be considered to be a separate violation. In addition to the civil penalties specified herein, the City
may recover as an additional civil penalty its attorneys' fees and three times the amount of all costs and expenses incurred by the City
in abating or remediating a violation of this chapter.

In addition to any other remedies, penalties or means of enforcement provided in this chapter, if the commissioner, on due
mvestigation, makes a determination of noncompliance, he may request the corporation counsel to make application on behalf of the
City to the Circuit Court of Cook County for such other order as the Court may deem necessary or appropriate to secure compliance.
The corporation counsel may then institute proceedings on behalf of the City, as provided by law.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-16-11, p. 13798, Art. 1L, § 6)

11-18-140 Cease and desist orders.

(a) The commissioner may issue a cease and desist order to stop any person from proceeding with any activity regulated under this
chapter when the commissioner has reason to believe that such activity is in violation of this chapter, or that the activity endangers
human or animal health, endangers the environment, or has the potential to cause or worsen flooding or wasteful use of water. The
commissioner may enforce a cease and desist order pursuant to this section or pursuant to section 11-18-130(d).

(b) Prior to imposing the penalty specified by this section, the commissioner(s) issuing the cease and desist order shall serve the
respondent with a copy of the order, stating the nature and location of the violation, the date by which the respondent must cease and
desist the illicit activity, the amount of the applicable penalty for noncompliance, the respondent's right to request an administrative
hearing to contest the merits of the order, and the time and manner in which a hearing may be requested. Service of the cease and
desist order shall be in the manner set forth in Section 2-14-074 of this code.

(c) (1) Within 10 days of service of the cease and desist order, the respondent may submit to the commissioner(s) a written
request for a hearing to be conducted by the City's department of administrative hearings. Upon receipt of a timely request for a



hearing, either or both of the commissioners shall institute an enforcement action with the department of administrative hearings.
Notice of the administrative hearing shall be given to the respondent in the manner set forth in Section 2-14-074 of this code.

(2) Inthe event the respondent fails to comply with a cease and desist order or fails to request a hearing within the 10-day period
provided in subsection (c)(1) of this section, the commissioner(s) issuing the order may institute an action to enforce the order with the
department of administrative hearings. Notice of the administrative hearing shall be given to the respondent in the manner set forth in
Section 2-14-074 of this code.

(d) Upon the initiation of an enforcement action pursuant to subsection (c) of this section, the department of administrative hearings
shall appoint an administrative law officer who shall conduct the hearing within 30 days of receiving; the request. Chapter 2-14 of the
code shall apply to any hearing conducted pursuant to this section. The cease and desist order shall remain in effect until the
department of administrative hearings has taken final action on the matter. In addition to imposing fines and penalties consistent with
this section, the administrative hearing officer shall have the authority to affirm, vacate or modify the cease and desist order.

(e) The penalty specified by this section shall be imposed either upon expiration of the time period in which the respondent may
seek review by the department of administrative hearings, or upon the administrative law officer's finding adverse to the respondent, as
applicable.

(f) Violations of an order issued under this section shall be punishable by a penalty of $10,000.00. Each day that the violation
continues beyond the specified cessation date shall be deemed a separate offense.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-16-11, p. 13798, Art. II, § 6)
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CHAPTER | - GENERAL

1.0 AUTHORITY
These Regulations are promulgated by the City of Chicago DWM pursuant to authority granted
by Sections 2-106-040, 11-16-300, 18-29-110 and 11-18-110 of the Municipal Code.

1.1 ACRONYMS AND ABBREVIATIONS

The following acronyms and abbreviations are used in these Regulations. Except where the
context requires otherwise, terms defined in Section 11-18-020 of the Chicago Stormwater
Management Ordinance have the same meaning when used in these Regulations. See Appendix

ADA Americans with Disabilities Act

ASTM American Society of Testing Materials

BMP Best Management Practice

CDOT City of Chicago Department of Transportation
cfs Cubic foot per second

CIpP Cast Iron Pipe

City City of Chicago

DOB Department of Buildings

DIP Ductile Iron Pipe

DWF Dry Weather Flow

DWM Chicago Department of Water Management

ECP Erosion Control Plan

EPA U.S. Environmental Protection Agency

ESVCP Extra Strength Vitrified Clay Pipe

ft? Square foot

ft/s Feet per second

ft*/s/acre Cubic foot per second per acre

HWL Highwater Level

ID Inside Diameter of Sewer

IDOT Illinois Department of Transportation

IEPA Illinois Environmental Protection Agency

ISWS Illinois State Water Survey

MS4 Municipal Separate Storm Sewer System
MWRDGC  Metropolitan Water Reclamation District of Greater Chicago
NRCS National Resource Conservation Services
NPDES National Pollutant Discharge Elimination System
O&M Operation and Maintenance

oD Outside Diameter of Sewer

Ordinance Chicago Stormwater Management Ordinance, Chapter 11-18 of the

Municipal Code
Chapter I - 1



PVC Polyvinylchloride

RCP Reinforced Concrete Pipe
RCRA Resource Conservation Recovery Act
TARP Tunnel and Reservoir Plan
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CHAPTER Il - SEWER REQUIREMENTS AND STANDARDS

PART 1 APPLICABILITY
Chapter 11 of these Regulations provides general design requirements and standards for sewer

construction within the City.

PART 2 DESIGN SUBMITTALS FOR DEVELOPMENTS ON PRIVATE
PROPERTY

20 PLAN REQUIREMENTS FOR NON-REGULATED DEVELOPMENTS

Plans requiring the review and approval of the DOB must provide sufficient information to

convey the intent of the design for construction. As a minimum, plans must include the

following information.

a. A clear site location map showing the site, north direction, local streets, alleys, right-of-

ways and easements.

b. A brief description of the proposed development including existing and proposed land
use.
C. A detailed site plan showing the following information.
. Building structures and fences
. Roadways, parkway lots, driveways, sidewalks and other impervious surfaces
. Pervious area including but not limited to grass and dirt
. Adjacent roadways, ponds, channels or flood plains
. Surface flow and grading directions
d. Proposed sewers, sewer structures and cleanouts shall be shown on the plans. The details

of such features shall include the following.

. Size, and approximate location of city sewer
. Connection location(s)
. Sewer sizes, lengths and minimum slopes
e. The location of all building downspouts shall be shown in the plans. Downspouts shall

be splashed to landscaped areas, where possible.
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2.1  ADDITIONAL REQUIREMENTS FOR REGULATED DEVELOPMENTS

In order to verify proper implementation of BMPs, a detailed grading and drainage plan accurate
to within 0.01 feet must be submitted as part of the Plan for a Regulated Development. See
Chapter 111, Section 3.9- Submittals. In addition to the required information set forth in Section
2.0 of this chapter, the following information described in Sections 2.1.1, 2.1.2, and 2.1.3 must

be included as part of the stormwater management plan.

For sites larger than or equal to 15,000 square feet, plan elevations shall be based on the City
Datum, or for sites less than 15,000 square feet, relative grades are allowed but shall have a

datum correlation to the City Datum.

2.1.1 PLAN REQUIREMENTS

For Regulated Developments, the Plan submittal shall include but not be limited to the following.
All plan sheets shall include a North arrow and a graphic scale with plan information presented
accurately at a standard engineering scale (17=5’, 1”=10°, 17=20°, 17=30", 17=40’, 17=50’,
17=60’, or 1”=100"). All plan sheets shall be 24”x36” maximum sheet size. If full-sized plans
are larger than 24”x36”, provide scaled half-sized sets. All plan sheets shall include a title block
indicating the project name and street address, name and address of the designer, sheet title, sheet
number, original drawing date, and revision dates.

C-1 COVER SHEET

. Indicate project title, project information, and street address of the site.

. Show location map of the project site with North arrow.

. Provide required City benchmarks with City reference number (see above for
datum requirements).

. Include title blocks for Architect, Engineer, Owner and/or Developer with address
and telephone numbers for each

. Provide sheet index.

. Provide Digger symbol and Handicapped signature block with notes required by
CDOT including Duty to Indemnify statement.

. Provide legends for abbreviations and symbols.

o Provide signature and seal of licensed design professional.

C-2 TOPOGRAPHIC AND UTILITY SURVEY

. Indicate property lines and limits of proposed construction.

. Identify all streets, alleys, crosswalks, and sidewalks and indicate their width.

o Identify type of curb & gutter, driveways, ADA ramps with existing elevations

throughout shown in enough detail to evaluate compliance with CDOT ADA
Standards unless sidewalk or ramp removal and replacement is proposed.

Identify sewer structures with rim and invert elevations.

Indicate pipe sizes, material, and direction of flow.

Show existing buildings and structures.

Show contour lines or detailed spot elevations to fully describe topography.
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C-3

C-4

C-5

C-6

DEMOLITION PLAN

L]
L]
(]
(]
G
L]

Topographic and utility survey provides the background of the plan.

Show all demolition of pipes and sewer structures. If a pipe is abandoned in
place, indicate method for plugging ends or filling with flowable fill.

Identify items to be salvaged and what to do with them.

Show all demolition of curb & gutter, pavement, sidewalk, etc.

Indicate all items to be relocated.

Indicate all other structures to be demolished.

EOMETRIC PLAN

Provide dimensions for property lines, buildings, parking lots, pavement
markings, handicapped parking stalls, and other on-site features.

Provide dimensions for driveways, alleys, streets, curb radii, pavement markings,
curb ramps, and other features in the public right-of-way.

Show CDOT required 12-foot sight triangles at driveways.

Do not show demolished items on this plan.

Show a line delineating the limits of construction.

GRADING PLAN

Show proposed grades and contour lines in bold and existing grades and contour
lines to remain in half-tone.

Existing grade information at property lines.

Existing grade information should extend at least 10 feet beyond property lines or
as required by site design.

Show curb & gutter, sidewalk, finished floor, pavement, ground, and other
elevations necessary to completely define the proposed grading.

Delineate the limits of ponding for surface detention by indicating the High Water
Level (HWL) location and elevation.

Identify sewer structures with rim elevations.

Show overflow (overland flood route) location and elevation, typically indicated
with large arrows.

Show direction of surface drainage where needed, typically indicated with small
arrows.

Show a line delineating the limits of construction.

Identify permeable pavement, drainage swales, bioinfiltration systems, rain
gardens, impervious area, landscape area, any other BMPs, etc.

Provide separate large-scale plan view details of curb ramps, alley returns, and
driveways with detailed grading to demonstrate compliance with the latest
revision of the CDOT ADA Standards.

UTILITY PLAN

Show existing sewer pipe and structures in half-tone. Do not show demolished
items on this plan sheet. Show size of existing sewer mains.

Show all proposed underground utilities in bold.

Indicate sewer pipes with length, size, slope, material, and direction of flow.
Indicate proposed sewer structures with sequential number, structure type,
structure size, rim elevation, and invert elevation.

Indicate location, type, and size of restrictors.
Delineate footprint of detention vault, and show necessary elevations.
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C-8

C-9

C-10

Show proposed sewer connections with the invert of the proposed connection and
the invert of the existing sewer main at the connection point.

Indicate vertical separation of sewer and water lines with elevation at all utility
crossings.

Show existing sewer drain stubs to be reused or abandoned.

EROSION AND SEDIMENT CONTROL PLAN

Show temporary erosion and sediment control measures applicable to the project.

Indicate proper maintenance schedule for each erosion and sediment control
measure.

Show applicable details such as silt fence, inlet protection, construction entrance,
temporary sediment basin, sediment bags, erosion control blanket, ditch checks,
etc.

OPERATIONS AND MAINTENANCE PLAN

O & M Plan shall be prepared according to Chapter Ill, Part 6 of these
Regulations and the Stormwater Management Ordinance Manual, Part 5 and
Appendix C, latest revision.

Include signed and notarized Owner’s Certification Statement, Appendix II-A
Sheet A.108.

Label all stormwater BMPs. Indicate the type, size, and location of restrictors.
Show sewer pipes with pipe size and material.

Delineate High Water Level (HWL) of all areas of surface ponding with
maximum depth of ponding.

Indicate overflow location.

Include maintenance guidelines from the Stormwater Management Ordinance
Manual, Appendix C as plan notes. These are the minimum maintenance
requirements.

Include minimum design requirements from Chapter Ill, Section 6.2 of these
Regulations as plan notes.

STORM AND SANITARY SEWER DETAILS

Provide all applicable sewer details from these Regulations including but not
limited to catch basins, manholes, and sewer connections.

Indicate elevations and dimensions where required to complete the details, such as
orifice diameter and invert on Appendix II-A Sheet A.19.

Show site specific detail of the catch basin with the restrictor, or clearly indicate
on the Utility Plan the upper and lower invert of the half-trap, the inverts of any
incoming pipes, etc. See Standard Drainage Structures for Private Development,
Appendix I1-A Sheet A.19.

Provide a cross-section of each volume control BMP indicating depth, gradation,
and composition of each layer as required to fully describe the BMP.

CIVIL (CDOT) DETAILS

Provide the latest revision of all applicable CDOT details and all applicable
CDOT ADA Standards.

Provide separate large-scale plan view details of curb ramps, alley returns, and
driveways with detailed grading to demonstrate compliance with the latest
revision of the CDOT ADA Standards. These may be provided on a Civil Detail
Sheet or as a separate detail on a Grading Plan.
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2.1.2 STORMWATER CALCULATIONS AND OTHER DOCUMENTATION
One hard copy of each of the following items shall be provided with each submittal.

. Provide a scaled copy of the sewer atlas maps showing watershed areas delineated
for each sewer segment analyzed, unless standard maximum release rate is used.

. Provide a scaled copy of the drain atlas maps for the same area.

o Provide rate control and volume control calculations in the latest revision of the

Chicago Stormwater Spreadsheet Tool including only the pages that are
applicable to the project. Rate control sections can only be used for sites smaller
than 20 acres.

. Provide scaled exhibit drawings of pervious and impervious areas, off-site areas,
impervious areas tributary to volume control BMPs, etc. as necessary to clarify
calculations.

. Provide calculation of allowable release rate using Tab 0.0 of the spreadsheet tool

unless another calculation method is required or unless the standard maximum
release rate is used.

. Provide orifice sizing calculation using Tab 1.3 of the spreadsheet tool unless
another calculation method is required. Vortex restrictors do not require sizing
calculations.

o Provide calculation to demonstrate the rate control volume provided in the
detention facilities.

. Provide geotechnical report with soil borings and a written analysis of the

groundwater elevation when volume control BMPs or underground detention
vaults are proposed.

. Provide percolation test data using single ring or double ring infiltrometer method
as described in the Stormwater Management Ordinance Manual, if an infiltration
rate of 0.5 in/hr or greater is used in the calculations.

. Provide Appendix II-C Affidavit in Support of Soil Erosion and Sediment Control
Measures, signed and submitted as a .pdf file, if the site does not discharge to
Waters.

. Provide Appendix I1-B Affidavit in Support of Stormwater Infiltration or At-
Grade Discharge of Downspouts on Residential Buildings, signed and submitted
as a .pdf file, if the plan proposes infiltration or residential buildings that
discharge downspouts to grade.

. Provide storm sewer capacity calculations for large sites that provide the 100-year
flood route through the sewer system.

. Provide roof plans and interior plumbing plans, as applicable to roof detention
and interior vaults, respectively.

. Provide landscape and green roof plans, as applicable.

2.1.3 ELECTRONIC FILES

At the conclusion of the review process, the stormwater reviewer will contact the designer to
inform him/her that the plans and calculations are acceptable. The designer must then submit the
approved plans, calculations, and any required soil borings, affidavits, or other documentation
required during the review process in electronic format for the DWM permanent archive. After
this information is received, DOB can then issue the design approval.
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The plans submitted in electronic form must be signed and sealed by a Professional Engineer or
Licensed Architect. The plans and affidavits must include all required signatures.

Plans must be submitted in *.TIF format. All other documentation shall be submitted in *.PDF
format. The following file naming conventions shall be followed:

File Name:
“Street Address”-*Descriptive Suffix”
Where:

“Street Address” is the legal street address of the site using standard Postal Service abbreviations
such as “N”, “S”, “E”, “W”, “St”, “Ave”, “PI”, “Ct”, etc. Periods shall be omitted from the
street address.

“Descriptive Suffix” is one of the following or similar suffixes:
. “vac” for street vacation documents
“cov” for covenant documents
“ease” for easement documents
“plan” or “plan 01” or “plan C-01" with sequential numbering for design plans
“asbuilt” for as-built plans
“specs” for specifications
“geotec” for geotechnical reports, soil borings, etc.
“o+m” for operations and maintenance plans
“aff” for affidavits
“calc” for stormwater calculations including spreadsheet tool, reports, maps, etc.

Example File Names:
1000 E Ohio St-calc
121 N LaSalle St-geotec
120 N Racine Ave-o+m

PART 3 REQUIREMENTS FOR DEVELOPMENTS ON PRIVATE PROPERTY

3.0 APPLICABILITY
The design requirements discussed in this section apply to all developments outside of the public

right-of-way.

3.1 GRADING AND DRAINAGE REQUIREMENTS
General requirements for site grading are as follows:

o To the extent possible, no sheet flow or discharge of stormwater will be allowed
to adjacent private property.
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o Overflows must be directed to the street where sewers and sewer structures are
available. Where this is not possible, an underground overflow to convey the
100-year peak discharge to the public sewer may be allowed.

o No more than 400 square feet of contiguous at grade impervious area must sheet
flow directly to the public right-of-way.

. No more than 1500 square feet or 5 foot wide strip of contiguous at grade
pervious area must sheet flow directly to the public right-of-way.

o Runoff from a public alley or street must not be allowed to sheet flow into the
site.

o Minimum gutter slope shall be 0.4%.

o Minimum slope on pavement shall be 1.0% (e.g. parking lot).

. Minimum slope in drainage swales shall be 0.5%.

For gas stations, outside areas not more than 5000 square feet, when not drained to a drainage
structure, shall have any impervious area sloped toward an equivalent amount of pervious area or
street gutter connected to a public sewer to avoid spilling or the discharge of water onto

adjoining property.

3.1.1 DISCONNECTION OF DOWNSPOUTS
In accordance with the plumbing provisions of the Municipal Code, Article XI, Section 18-29-

1101.2.3, the disconnection of roof downspouts is encouraged, when feasible. Downspout flow
must be directed to the public right-of-way without causing a safety hazard or nuisance to
adjacent properties or be collected by an on-site storm water management system, as required.
On residential developments where downspout disconnection is proposed, the DWM’s affidavit
form in support of the disconnection must be signed and submitted with downspout locations

shown on the plan. The affidavit form is provided in Appendix I1-B.

3.1.2 BY-PASS FLOWS
Flows generated upstream of a Regulated Development may be by-passed through or around the

BMPs provided that means of conveyance to the public right-of-way and the right-of-way itself
can safely accommodate such flow for all storm events up to and including a 100-year

magnitude.

If the by-flow is routed through a storm water detention system, such system must not overflow
to the public right-of-way for storms of less than a 25-year magnitude based on the maximum
release rate of the developed site. Additional on-site storage must be provided to prevent such

25-year overflows. However, if the upstream area approximates that of the Regulated
Chapter Il - 7



Development, the maximum release rate to the public sewer system may be adjusted higher to

prevent such 25-year overflow, but not more than the existing discharge rate to the sewer system.

3.1.3 SUNKEN DRIVEWAYS
Sunken driveways are driveways that slope down to a below-grade building level. Developers

must assume full responsibility for the design and construction of a project and therefore must
ensure that such design and construction will not create a flooding or safety hazard to the

occupants of the subject property or to the public.

As part of the City’s Rain Blocker Program (inlet control), the public right-of-way, outside of the
Central Business District, is used to store rainwater. As such, any proposed driveway sloping
down to a below-grade building level must prohibit the entrance of any storm water runoff

emanating from the public right-of-way and/or adjacent properties.

Submittal requirements for sunken driveway review include a topographic survey signed and
sealed by a professional engineer or professional land surveyor including the site and sufficient
surrounding area to establish the overflow locations and elevations in the gutter line of the street.
Overflow elevations in the right-of-way must be shown relative to the driveway/sidewalk
elevation where water may enter the building. Design requirements for sunken driveways are as

follows:

Overflow elevations in the right-of-way must be at least one (1) foot vertical clearance below the
driveway/sidewalk elevation where water may enter the building, or a detailed
hydrologic/hydraulic analysis of the potential area tributary to the driveway must demonstrate
sufficient clearance as calculated from a 100-year high water level in the right-of-way. In
addition, hydrologic/hydraulic calculations must demonstrate that sufficient clearance is
provided from the surface of water flowing in the gutter line to the driveway/sidewalk elevation
where water may enter the building. Means of alleviating flooding by way of mechanical
pumping of runoff from the right-of-way or modifications to the City’s Rain Blocker Program
will not be allowed. Proposed driveway and adjacent sidewalk must also conform to current
IDOT, CDOT, and ADA design standards.
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3.2 SEWER PIPE REQUIREMENTS
3.21 SEWER PIPE MATERIAL

Sewers constructed in sizes 21 inches in diameter and smaller must be ESVCP, ASTM
Designation C-700 with C-425 joints; DIP, class 52 or equivalent, with push on self-contained,
pre-lubricated gaskets or mechanical joints; or CIP, with hot poured pure lead firmly packed with
oakum or hemp. See Section 18-29-702.3 and 18-29-1102.4 of the Municipal Code of Chicago.

CIP or DIP must be used under building structures. If the sewer size is less than 24 inches in
diameter and the cover is less than 3 feet, then CIP or DIP must be used. DIP encased in
polyethylene wrap is the only type of iron pipe allowed for City sewers. Other means of

corrosion protection for iron pipe may be considered for private sewers.

In conformance with IEPA requirements, the horizontal clearance between a waterline and
sewer must be 10 feet edge to edge. If a sewer and waterline (i.e., main or water service) have
less than 10 feet of horizontal clearance, then DIP must be used if the sewer is less than 18
inches below the waterline. Furthermore, if the sewer is above the waterline, DIP must be used.
CIP is not allowed in the right-of-way.

RCP must be used for sewers 24 inches in diameter and larger, unless prior approved by the
DWM. ASTM Designation C-76, Class-I1I, Wall-B with O-ring type joints is the minimum
requirement for this type of pipe. If self-lubricating gaskets are used, the physical properties of
the gaskets must conform to ASTM C-361. RCP may not be used for pipe 21 inches in diameter

and smaller, inside or outside the private property.

No plastic pipe may be used for any underground sewer or drain inside or outside the property,
except as specifically allowed by the Municipal Code of Chicago. The Municipal Code of
Chicago, Section 18-29-702.3 and 18-29-1102.5, Subsoil Drain Pipe, allows (1) PVC pipe -
ASTM D2729 (type Sewer Pipe, PS25, PS50 and PS100); or (2) PVC perforated subsurface
drain pipe, ASTM F 891 with an encasement of non-woven filter fabric filled with CA-7 (filter
fabric shall have a clearance of 4 inches minimum from the outside of the perforated pipe),
ASTM D 3034, SDR 35 (4 inch to 15 inch). No corrugated subsoil drain pipe is allowed.
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The following alternative pipe materials shall be allowed only for non-conveyance stormwater
Best Management Practice (BMP) applications, according to the Municipal Code of Chicago,
Section 18-29-702.3: (1) High Density Polyethylene (HDPE) ASTM F 2306 and ASTM F 2648;
(2) Polypropylene (PP) ASTM F 2418, ASTM F 2736, ASTM F 2764 and ASTM F 2787; (3)
Aluminized Steel Type 2 ASTM A 929. HDPE flat drains are allowed when used as perforated

underdrains in stormwater BMPs.

3.2.2 SEWER PIPE SIZES
Storm and combined sewers shall be designed to convey at least a 5-year storm event without

surcharge. Since dedicated detention facilitates are typically designed for the 100-year event,
storm sewers under surcharge must be capable of conveying design flows to such facilities. The

following are criteria for minimum sizes:

. Minimum size of a combined house sewer shall not be less than 6 inches in
diameter.

. Minimum size of sanitary or storm underground sewers shall not be less than 4
inches in diameter on private property and 6 inches in diameter in the public right-
of-way.

. Perforated underdrains shall be a minimum of 4 inches in diameter and shall

discharge to catch basins
3.2.3 SEWER PIPE SLOPES
The minimum slopes on combined and storm sewers must maintain a minimum full flow
velocity of 3.0 ft/s, when feasible. The minimum slope on sanitary sewers must maintain a
minimum flow velocity of 2.0 ft/s, when feasible. Whenever possible, the maximum full flow
velocities within sewer lines must not exceed 10 ft/s. The following tables illustrate minimum

slopes needed to achieve 3.0 ft/s.

For Vitrified Clay Pipe:

6" = 0.79% 15" = 0.24%
8" = 0.54% 18" = 0.20%
10" = 0.40% 21"= 0.15%
12" = 0.32%
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Reinforced Concrete Pipe*:

24" = 0.18% 36"= 0.11% 60" = 0.052 %
27" = 0.15% 42" = 0.09 % 66" = 0.046 %
30"= 0.13% 48" = 0.07% 72" = 0.040 %
33"= 0.12% 54" = 0.06 % 78" = 0.036 %

*The maximum slope on reinforced concrete pipe shall be 3.33 percent.

3.24 SEWER GROUND COVER
The minimum cover over a sewer pipe shall meet IDOT standards. However, a minimum of 3.0

feet of cover must be placed over ESVCP. Unprotected sewers conveying DWF must have at
least 3.5 feet of cover to guard against freezing. Flat top structures must be specified where

necessary and shall be approved by the DWM.

3.3 SEWER STRUCTURE REQUIREMENTS

Sewer structures consist of junction chambers, manholes, catch basins, inlets, area drains, and
clean-outs. Structures, frames, and lids shall be of City standard design as shown in the
Appendix 11-A. IDOT structures and manhole risers may be used for oversized pipe as part of
stormwater detention facilities. The re-use of existing sewer structures is subject to City
approval. Photographic documentation of the condition of sewer structures to be re-used must be

provided when requested by the City.

3.3.1 STRUCTURE SPACING
Pipes measuring 12 inches in diameter and greater must have a manhole or catch basin placed at

each change in pipe size, material, elevation, or direction. For pipes measuring less than 12

inches in diameter, a clean-out may be used. The maximum length of a sewer between structures

shall be:
. 6" to 10" diameter = 150 feet
. 12" to 54" diameter = 330 feet
. 60" diameter and larger = 660 feet

3.3.2 CATCH BASINS
Outside areas greater than 400 square feet and not more than 5000 square feet, when drained to

sewers, must be connected to catch basins not less 3.0 feet in diameter with sumps not less than
3.0 feet below the bottom of the trap. Contact the DOB for standards.
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Each outside area more than 5000 square feet must be provided with a catch basin not less than
4.0 feet in diameter. The catch basin must have a sump not less than 3’-4” deep below the
bottom of the trap. See the Appendix II-A Sheet A.18 for details of the DWM standard catch
basin for public streets. See the Appendix II-A Sheet A.19 for catch basin details for private
developments. Larger drainage areas may be permissible in cases where stormwater detention is

required as approved by the DOB.

A catch-basin—to-catch-basin connection is allowed for stormwater drainage in a private
development where sanitary flow and storm flow are separated onsite. The last structure before a
connection to a combined sewer must have a half-trap. If this requirement cannot be met, all

other upstream catch basins must have a half-trap.

A minimum 6-inch diameter outlet is required from catch basins, except for catch basins in the

public right-of-way, which require an 8-inch diameter outlet.

3.3.3 INTERCEPTING GREASE BASINS
Establishments that prepare and process food and all multiple dwelling buildings with over six

dwelling units (exclusive of townhouses) must have grease basins. All waste from sinks,
garbage grinders, dishwashers, discharge from kitchens and all process waste must be intercepted
before reaching the public sewer system, in accordance with Section 18-29-1003.1 and 18-29-
1003.3 of the Municipal Code of Chicago, except waste from industrial/commercial garbage

grinders and dishwashers.

Such interception must be made by an intercepting grease basin or special catch basin of a design
and construction approved by the DOB, and as shown in Appendix II-A Sheets A.19 and A.20,

or an approved grease separator, where applicable.

The intercepting grease basin must be located outside of the building served, when feasible.
Intercepting grease basins must be vented when constructed inside the building. Plans for the
approved basins and information regarding approved types of grease separators are available
from the DOB. Individual grease traps under kitchen sinks in town homes where the private
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drains from the individual units connect to the main sewer lines outside the buildings are

permitted. This rule applies to connections to private main sewers as well as public main sewers.

3.3.4 LINT BASINS
Lint basins are required when washing machines are used commercially or in multi-residential

buildings with more than 15 commercial washing units in a dedicated area. See the Appendix Il-
A Sheet A.21.

3.3.5 INLETS, AREA AND TRENCH DRAINS

Inlets are not permitted in the public way, unless specifically approved by the DWM due to
utility conflicts. Area drains may be used to drain an outside area 400 square feet or smaller.
Trench drains will be allowed in locations where a standard circular grate is impractical or does
not have sufficient capacity to accept a design flow. An intercepting structure (with a 2-foot

minimum sump) or catch basin must be installed downstream of the trench drain.

3.3.6 OIL/WATER SEPARATORS
Impervious areas tributary to Lake Michigan that are exposed to vehicular traffic must have an

oil/water separator installed before connecting to a Lake Michigan outfall.

Such interception must be made by an intercepting oil/water separator basin or special catch

basin of a design and construction approved by DOB.

3.4 CONNECTIONS TO CITY SEWERS

All private drain connections to the City sewer must be made in the street or parkway. No new
connections to an alley sewer are permitted. Existing alley connections may be reused only if it
is not feasible to tie to a main sewer line in the street. A minimum spacing of 15 feet between

private drain connections to the City sewer shall be maintained, where possible.

Connections to existing ESVCP sewers shall be made with a vitrified clay wye junction or a
properly sized saddle. No break-in connections will be allowed to existing clay, concrete sewers
or lined brick sewers. Connections to existing concrete sewers must be cored. All connections

to brick sewers which comprise one-half or more of the brick sewer’s diameter require a
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reinforced concrete collared structural detail, approved by a Licensed Structural Engineer. City

standard connections as shown in Appendix I1-A Sheets A.1, A.2, and A.19 must be made.

3.4.1 SINGLE CONNECTIONS FOR SITES SMALLER THAN 0.5 ACRES
All sites less than 0.5 acres will be allowed only one combined connection (i.e., storm and

sanitary) to the City’s main sewer. A separate sanitary connection will be allowed only if site
constraints prohibit a single combined connection. A separate sanitary connection to another
main sewer may be considered if the DWF comprises a significant portion of the maximum

release rate. See Section 3.4.5 of this chapter, Connection Sizing.

A new connection should be made to the same city sewer line as the existing connection. If the
location of the existing connection is non-existent or unknown, then the connection should be
made to the street where the majority of the site’s frontage is situated. An exception is single lot

sizes (i.e., 125’ x 30”) where the connection is made at the front

3.4.2 SINGLE CONNECTIONS FOR SITES LARGER THAN 0.5 ACRES
For sites 0.5 acres and larger, typically a connection to the largest sewer line is made to

maximize use of the sewer system’s capacity. Connection to a larger sewer line must be made if

all of the following conditions are met:

. The site is larger than 0.5 acres and has access to a larger sewer.

o The smaller sewer is not an auxiliary sewer (i.e., 4 feet in diameter and larger).

. The larger sewer has a capacity that is greater than or equal to the smaller sewer,
or the larger sewer is located on the street where the majority of the site’s frontage
IS situated.

If the connection to a smaller sewer must be made due to site constraints (i.e., utility, structural
conflicts, etc.), then the maximum release rate from the site (in cfs/acre) to the smaller sewer

must be reduced by 20 percent, or to a minimum of 0.15 cfs, whichever is greater.

3.43 MULTIPLE CONNECTIONS
The number of connection(s) required is generally a function of the size of the site. The number

of new connections to the city’s main sewer shall be limited whenever possible to avoid the extra

time and cost of construction within the street.
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If a site is 1.75 acres or larger, two or more connections must be considered in splitting the total
discharge rate in a manner that will best utilize the capacity of the sewer system. The percentage
of the split in flow is typically based on a ratio of the capacities (in cfs/acre) of the main line
sewers. However, in the case of a flow diversion (Chapter 1, Section 3.6), the discharge from a
development must not reduce an existing sewer segment’s (manhole to manhole) capacity by
more than a maximum permissible percentage. Note - special requirements for Regulated

Developments using multiple connections are provided in Chapter 111, Section 3.5.1.

3.4.4 RE-USE OF EXISTING CONNECTIONS
The possibility of reinstating an existing connection must be examined to avoid disruption of

traffic in the street and structural disturbance to the city sewer. All existing connections must be
televised in the presence of a DWM inspector and approved in order to be reused. The recording
must be in DVD format (or VHS format if approved in advance) and submitted to the DWM for
review and approval prior to reuse. When proposing a new connection to an existing on-site
private sewer system, the downstream system must be televised in the presence of a DWM

inspector and approved in order to be used.

3.45 CONNECTION SIZING
The DOB must approve the size of each sewer connection. The size of the connection must be

minimized to limit the hydraulic and structural impacts to the City’s main sewer. The DWM’s
criteria for sizing connections outside of a building differ from those listed in the Building
Provisions of the Municipal Code of Chicago, which pertain only to the interior of a building.
See Appendix 11-D for Connection Sizing.

The size of a combined connection must accommodate the anticipated 100-year flow and the
peak DWF. Sanitary only connections must not be restrictive of the peak DWF without prior
design approval. Any connection should be at least two sizes smaller than the size of the main
sewer in the street. If the anticipated discharge rate exceeds the full flow capacity of the
maximum connection size allowed, then the connection must drain under pressure and additional
onsite design measures must be considered to safeguard against flooding. A further reduction in
the stormwater release rate in conjunction with greater onsite detention storage, or watertight
downspouts must be considered; otherwise, the construction of a larger sewer in the street may

be required.
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3.5 DRY WEATHER FLOWS

With regard to Regulated Developments (See Chapter 1l1), if the Development’s average DWF
exceeds 10 percent of its allowable release rate, the average DWF shall be considered
stormwater for purposes of calculating the maximum release rate. In computing the required
storage, the maximum stormwater release rate must be reduced to compensate for the un-
detained DWF (above the 10 percent limit).

If the average DWF exceeds the maximum release rate from the site, then a minimum discharge
rate 25 gpm may be used to determine the storage requirement- A 3-inch vortex (0.15 cfs), in
lieu of a 25 gpm pump, may be used, if Chapter 111, Section 3.1.1 —Lot-to-Lot Buildings applies
to create more storage capacity. However, if the proposed total direct discharge into the City
sewer system exceeds the existing 5-year discharge rate, then a pumped discharge rate of 25 gpm

may be required as directed by DWM.

3.6 FLOW DIVERSIONS

A flow diversion occurs when an existing connection to a main sewer line is relocated to another
main sewer line that is not within the same drainage area of the original main line, or if a new
source of water is introduced into the line such as with a vacant lot without sewers. If the
existing connections to a site are unknown, it will be assumed that an existing connection was

made to the street where the majority of the site’s frontage is situated.

In general, flow diversions must be avoided whenever possible. However, in some cases, a flow
diversion may be beneficial by increasing the capacity of a sewer line with poor capacity (less
than 0.3 cfs/acre), while reducing it slightly in another with excess capacity (over 1.0 cfs/acre).
If a flow diversion to a local sewer must be made due to site constraints, as in the case of a

vacant lot, the following reductions in the stormwater release rate must be followed.

. If the existing capacity of the sewer segment where the flow diversion is being
made is greater than 0.90 cfs/acre, then capacity of that sewer segment where the
connection is made must not be reduced by more than 5 percent. Otherwise, the
maximum rate of diverted flow must be reduced accordingly to meet the 5 percent
limit, or to a minimum of 0.15 cfs, whichever is greater.
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o If the existing capacity of the sewer segment where the flow diversion is being
made is between 0.7 cfs/acre to 0.90 cfs/acre, then capacity of that sewer segment
where the connection is made must not be reduced by more than 4 percent.
Otherwise, the maximum rate of diverted flow must be reduced accordingly to
meet the 4 percent limit, or to a minimum of 0.15 cfs, whichever is greater.

o If the existing capacity of the sewer segment to which the flow diversion is being
made is less than 0.70 cfs/acre, then capacity of the sewer segment where the
connection is made must not be reduced by more than 3 percent. Otherwise, the
maximum rate of diverted flow must be reduced accordingly to meet the 3 percent
limit, or to a minimum of 0.15 cfs, whichever is greater.

The above requirements for flow diversions are waived for sites less than an equivalent 0.5 acres
or if the connection to a larger sewer is mandated, as discussed previously in Section 3.4.1 of this

chapter. Both the large sewer connection and flow diversion penalties may apply.
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PART 4 REQUIREMENTS FOR THE PUBLIC WAY

40 SEWER CONSTRUCTION

In areas where there are no existing City sewers to tie into or where property development will
cause insufficient sewer capacity, the developer may be required to construct new sewer lines in
the street at no cost to the City. The DWM, via the DOB, must review and approve all sewer
work and appurtenant construction within the public right-of-way. Consult with the DWM for
main design and construction requirements including rate control requirements that may apply.
Requirements for construction are also listed in the Standard Sewer Specifications of Book 3,
available upon request from the DWM.

4.0.1 RIGHT OF WAY AS-BUILT PLANS
As-built plans of new or replaced sewers in the public right-of-way must be submitted to the

DWM Sewer Design Section within 30 days after completion of the project. The as-built plans
must sealed by a Professional Engineer or Register Land Surveyor and be submitted with the
form in Appendix I1-A Sheet A.27. Plan and profile drawings of the sewers and sewer structures
must be submitted on a compact disk in *. TIF format. All electronic files must be submitted in a
file folder with one file name reflecting the addresses of the project, with street name first: (e.g.
Jackson St. 300-500 S.) A hard copy of the as-built plans must also be submitted.

41 OTHERUTILITY CONSTRUCTION

411 CLEARANCE REQUIREMENTS
In the relocation or construction of private or public utilities, including pipe underdrains and/or

subdrains, the utility must be located as far away as possible from the City sewer main and
appurtenant sewer structures. A minimum horizontal distance of the inner diameter (ID) of the
sewer plus 4.0 feet must be maintained between the centerlines of the sewer and the non-water
utility, and outer diameter of the sewer (OD) plus 4.0 feet for any water utility. See Section
3.2.1 of this chapter for material requirements for sewers with less than 10 feet of horizontal
clearance to a waterline. If the outside diameter/width of utility conduit is more than the sewer
OD, a minimum of 4.0 feet horizontal clearance must be obtained from the outside face to
outside face. Four feet horizontal clearance is also required from all sewer structures. A

minimum of 18 inches vertical clearance from sewers and sewer structures is required for all

Chapter 11 - 18



utilities.  Any deviation from the aforementioned clearance requirements must have prior

approval from the DWM -Design Section.

412 EXISTING FACILITIES PROTECTION
For any utility construction in the public right-of-way, the requirements set forth in the DWM ’s

“Existing Facility Protection” document, attached to these Regulations as Appendix II-E, must
be followed.
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CHAPTER Il - REQUIREMENTS FOR STORMWATER MANAGEMENT

PART 1 GENERAL

1.0 APPLICABLITY
Chapter 111 of these Regulations provides standards and requirements applicable to Regulated
Developments, as defined in the Chicago Stormwater Management Ordinance, Chapter 11-18 of

the Municipal Code.

11 PROVISIONS FOR STORMWATER MANAGEMENT
Among its requirements, the Ordinance sets forth stormwater management provisions for rate
control and volume control of stormwater applicable to all Regulated Developments. Also see

DWM ’s “Sewer Permit Requirements and Fees” booklet, latest edition.
PART 2 STORMWATER PLAN REVIEW

2.0 DESIGN SUBMITTALS

The DWM has designated DOB as its authorized agent to enforce compliance with the Storm
water Management Ordinance and its associated Regulations. The initial Plan submittal must be
signed by the Applicant and sealed by a Professional Engineer or Licensed Architect. The
submittal must be made electronically through the DOB E-Plan system. Projects that require
only stormwater review may be submitted in paper hardcopy format to DOB at the following

address:

Department of Buildings
City Hall, Room 906
121 N. LaSalle Street
Chicago, Illinois 60602
A hardcopy submittal shall include one copy of the plans, one copy of the calculations, and a

check for the stormwater review fee.

2.0.1 DESIGN REVIEWS
The Plan must show in detail that the Development will comply with the Ordinance and these

Regulations. This showing includes but is not limited to: maximum release rate computations
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with drainage area maps, volume and detention calculations, grading and drainage plans,
operation and maintenance plans, and erosion and sediment control plans, and BMP details as

applicable. See Chapter I, Part 2 for detailed plan submittal requirements.

Any questions regarding the status of a review should be directed to DOB stormwater reviewer.
An Applicant may request a meeting with the DOB to discuss the project. The DOB will make
reasonable efforts to accommodate requests for meetings. The Applicant must keep the DOB
informed of project cancellation.

2.0.2 DESIGN VARIANCES
The Commissioner of DWM will consider variances in accordance with Section 11-18-080 of

the Ordinance.

2.0.3 PLAN APPROVALS
When the stormwater reviewer determines that no further corrections to the plans and

calculations are required, the stormwater reviewer will issue a checklist for final plan approval,
which is valid for 90 days. In response to the checklist, the designer must submit an electronic
version of the approved plans in *.TIF format as well as stormwater calculations and any
required soil borings, appurtenant affidavits, etc. in *.PDF format and any paper hardcopies
requested before the DOB can issue the design approval to the Applicant. See Chapter II,
Section 2.1.3 for more detailed instructions on electronic file format and file naming
conventions. If the final checklist items are not received within 90 days, the Applicant must
request a plan amendment to process the approval. If the final checklist items are not received
within 365 days, the Plan must be resubmitted as a new Plan. Once issued, the design approval
may have attached conditions that must be addressed in the final Plan before application for a
sewer permit. Design approvals shall be valid for 365 days from the date of issuance. If a sewer
permit is not obtained within this 365-day time-frame, the Plan must be resubmitted as a new
Plan. The application/review fee will be waived if the Applicant can demonstrate that the delay

was caused by the City or a State agency as part of another permit review process.

2.04 PLAN AMENDMENTS
Any modification that will affect the performance of any proposed BMP or otherwise affect the

rate or volume of stormwater leaving the property shall be considered an amendment to the Plan
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and shall be reflected in the as-built drawings. Examples of Plan modifications that require an

amendment include but are not limited to:

Changes in grading that affect available storage volume or drainage patterns.
Changes in size or location of connections to the city sewer.

Structural changes to BMPs that impact storage volume.

Changes in material or quantity of sewers and BMPs.

Changes in the operation and maintenance of BMPs.

Examples of Plan modifications that do not require an amendment include:

. Vertical and horizontal alignment adjustments to sewer and sewer structures that
will not affect hydraulic performance and that comply with design standards as
listed herein.

. Changes in onsite sewer bends, fittings and connections.

o Notification of a change in Ownership of the Regulated Development.

o Utility conflict resolutions, as approved by a DWM field inspector.

o Changes in the Erosion Control Plan that do not increase erosion, if approved by a

DOB field inspector.

The Applicant shall submit all amendments to DOB for approval prior to their construction or
implementation at the Regulated Development. All amendments that occur within 365 days of
Plan approval must be made by submitting the original documentation with the modifications
described in text format, shown on the drawings and any revised calculations. Modifications to
the structural portion of a Plan that occur more than 365 days after approval must be made by

submitting the modification as if it were a new Plan.

2.0.5 AS-BUILT PLANS

The as-built plans must be sealed by the engineer or architect of record who prepared the design
plans. As-built plans prepared by the contractor are not allowed. As-built plans must be
provided to a DWM sewer inspector for approval within 14 days after completion of
construction. Any deviation from the approved plans must be brought to the attention of the
DWM sewer inspector. Once approved, the drawings must be submitted to the DOB at the

following address within 30 days:

Department of Buildings
City Hall, Room 906
121 N. LaSalle Street
Chicago, Illinois 60602
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The as-builts of the grading plans, drainage plans, sewer details, and BMP details must be
submitted on a compact disk (CD) in electronic *.TIF format. Electronic files must be submitted
using the file naming conventions from Chapter 11, Section 2.1.3 with the descriptive suffix “as-
built”.

2.0.6 SITE INSPECTIONS
City personnel (DWM and DOB) will have the right to inspect the portions of the Regulated
Development subject to the Plan without prior notice during regular business hours. Inspections,

both during and after construction, will be conducted on selected sites as determined by the City.

PART 3 - RATE CONTROL OF STORMWATER

3.0 APPLICABILITY

The flow rate control requirements discussed in this section apply to all Regulated
Developments. All of the items discussed in Part 3 of this chapter must be included in each Plan
and be submitted to the DOB for review and approval.

3.1 DESIGN REQUIREMENTS

All Regulated Developments must be designed to manage the 100-year storm event and to
provide means to manage and direct overflows to the public right-of-way. The maximum
allowable rates of discharge are discussed in Sections 3.3 and 3.4 of this chapter. The number,
size, and locations of sewer connections are also regulated. Applicants may need to provide
detention as part of a Plan to accommodate the allowable size of a stormwater connection to the

City sewer system.

A minimum of 0.1 feet of freeboard from the high-water level within any detention facility to the
overflow to the right-of-way must be provided. An additional 0.1 feet (minimum) freeboard
must be provided from the lowest overflow elevation leading to an adjacent property. No more
than 400 square feet of impervious surface area can sheet flow to the public right-of-way without

detention. This sheet flow requirement shall not apply to fueling stations.
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3.1.1 LOT-TO-LOT BUILDINGS
With respect to Developments that are totally or almost totally (more than 85%) occupied by

structures or buildings, including basements, the required storage shall be based on a minimum
10-year magnitude storm event for the building area. Building is defined as the greater of either
the footprint of the foundation walls or footprint of the building at ground surface subject to
Chapter 11, Section 3.1.2- Buildings With Tributary Sidewalls or Significant DWF. For any
remaining open space, the required storage shall be based on a 100-year magnitude. Means to
safely accommodate all storm events up to a 100-year magnitude, via overflows to the right-of-
way, must also be provided. Buildings with underground storage vaults must have plans (with
backup calculations) sealed by a licensed architect or structural engineer to safeguard against
structural failure of floor foundations and downspouts due to maximum hydrostatic pressures

during sewer surcharges.

3.1.2 BUILDINGS WITH TRIBUTARY SIDEWALLS OR SIGNIFICANT DWF
If the sidewalls of a building are tributary to the connection, via side gutters or multi-level roofs,

then 25 percent of the face of the critical sidewall must be considered as part of the drainage
area, but not the release rate. Reference Section 3.4.5 of this chapter. This critical sidewall is the
face of the building with the most surface tributary to the detention system. If a site is less than
15,000 square feet in area, standard stormwater detention requirements will apply if the drainage
area with sidewalls and/or the average DWF component (without peaking factor) equals or
exceeds 15,000 square feet. The conversion of average DWF to area is based on 1.0 cfs into one
acre (43,560 square feet). If with the aforementioned considerations, the drainage area is less
than 15,000 square feet, the size of the connection may dictate adequate stormwater management

measures of detention be implemented.

3.1.3 OPEN SPACE DISCHARGING TO COMBINED SEWERS
Any at-grade impervious open space discharging to a combined sewer, where more than 7,500

square feet of substantially contiguous area will be created, reconstructed or resurfaced (scarified
with bituminous or concrete overlay), will be subject to rate control requirements. In order to
maximize the capacity of the sewer system in a manner that is economically reasonable,
developments with more than 75 percent of substantially contiguous at-grade open space that is
conducive to the ponding of surface waters shall not have a maximum release rate greater than

0.75 cfs per acre unless limited by the minimum practical rate of discharge, which is

Chapter 111 -5



accomplished by a 3-inch vortex restrictor with a 0.15 cfs release rate. This requirement shall

not apply to fueling stations and Developments that discharge to waterways.

3.1.4 DIRECT DISCHARGING INTO WATERS
A Development that has access to an adjacent waterway must discharge its stormwater to that

waterway. For Developments that discharge stormwater directly to Waters, the maximum
release rate shall be 1.0 cfs/acre for at-grade open space. There is no release rate requirement for
roof areas (without vehicular parking or waste storage) of any onsite buildings, provided the roof
areas bypass the Development’s stormwater detention system. Any at-grade impervious open
space discharging to a waterway, where more than 7,500 square feet of substantially contiguous
area will be created, reconstructed or resurfaced (scarified with bituminous or concrete overlay),
will be subject to rate and volume control requirements. Any development over 5 acres with
existing discharge to a waterway shall not exceed such discharge rates , to the extent possible, for
all storm events up to a 10-year, including any new roof areas. All overflow pathways from the

stormwater management system must be directed towards the waterway.

The 1.0 cfs/acre release rate to Waters does not apply to Developments that discharge to Lake
Michigan, Lake Calumet, or the Calumet River North of the O’Brien Lock and Dam at 134"

Street. There are no rate control requirements for discharge to these Waters.

3.1.5 BUILDING REHABILITATIONS
With respect to a project that consists of a building rehabilitation, the peak discharge to the

City’s sewer systems must be delayed or decreased if any new roof areas (proposed over
additional stories) and/or additional DWFs (converted to equivalent area) exceed 15,000 square
feet. This may be accomplished by disconnecting existing downspouts, installing controlled roof

drains or green roof systems.

3.2 RATE CONTROL BMPS

The BMPs below, if properly installed, utilized and maintained, shall be acceptable for use in
meeting the Ordinance’s rate control requirement. Other BMPs may be acceptable, but only
upon demonstration that the BMP will control flow rate as required and upon prior approval by

the Commissioner. The following tables present minimum design requirements for the BMPs
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that can be used to meet the requirements for rate control. Those BMPs with asterisk may also be

used for groundwater infiltration purposes.

Rate BMP Minimum Design Requirements

Restrictors The maximum discharge released is equal to or less than the
maximum permissible release rate for the site.

DWM 3-inch and 4-inch vortex restrictors utilize 8-inch diameter
outlet pipes to achieve release rates of 0.15 and 0.25 cfs,
respectively.

When specifying and installing vortex restrictors, the 3-inch vortex
restrictor shall be obtained from DWM, and the 4-inch vortex
restrictor shall be obtained from an approved manufacturer.

Flow-restricting outlets shall be submerged in a catch basin, (i.e.,
with a half trap and 2-foot minimum sump), to prevent clogging.

Storage facilities upstream of restrictor with half trap must be clear of
standing water.

The minimum restrictor plate size is 2.5” in diameter.

The restrictor must be easily accessible for DWM inspection and for
owner inspection and maintenance.

For sites that combine sanitary sewage and stormwater downstream
from a restrictor, see the Stormwater Manual, Section 2.4.1 for
recommended design guidelines.

Detention Basins | If the outlet from a dry bottom basin is less than 2 feet above of the
crown of the combined outlet sewer, a check valve must be installed
to prevent combined sewerage from backing up into the basin.

Dry bottom basins must be capable of draining within 72 hours of a
storm event.

Maintenance access to the facility must be provided.

The bottom of the storage area in a detention basin must be above
the seasonally high groundwater table.

For wet detention basins*, a safety ledge at least 4 feet in width
must be constructed at a depth of 1 to 2 feet below the normal water
surface.

Wet detention basins without vegetation shall be at least 3 feet deep.
The side slopes shall be no steeper than 3H:1V without erosion
protection. The sides of the pond that extend below the safety and
aquatic benches to the bottom of the pond must have a slope that
will remain stable, and be no steeper than 2H:1V. For dry bottom
detention basins, side slopes shall be 4H:1V or flatter.

A sediment forebay shall be incorporated into all wet bottom
detention basins.

After excavation and grading of a stormwater wetland basin, at least
6 inches of topsoil must be applied to the basin bottom and
sideslopes. Reference Stormwater Manual.

At sites where infiltration is too rapid to sustain permanent soil
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saturation, analysis of the proposed plantings or intended wetland
functions must be undertaken. If needed, an impermeable liner
(geotextile fabric) shall be designed to maintain adequate hydrology.
Where the potential for groundwater contamination is high, such as
runoff from sites with a high potential pollutant load, the use of a
liner is required.

Basins incorporating wetlands shall include a buffer to separate the
wetland from surrounding land where feasible.

Detention Vaults | Detention vaults under buildings designed only for a 10-year storm
capacity, shall be provided with means to safely accommodate 100-
year overflows.

Buildings with underground storage must have plans (with backup
calculations) sealed by a licensed architect or structural engineer to
safeguard against structural failure of floor foundations and
downspouts due to maximum hydrostatic pressures during sewer
surcharges.

Proper ventilation of underground vaults for buildings must be
provided in accordance with Building Code Articles 9 and 11, as
applicable, to equalize interior downspout pressures and to prevent
siphoning effects through the piping and sewer systems.

Vaults must be designed to be water-tight unless used for
groundwater infiltration purposes or unless the bottom of the vault is
at least 7 feet above the groundwater table.

For vaults using infiltration*, soil must have at least a 0.5 in/hr
infiltration rate or greater and the bottom of the vault must be at
least 3.5 feet above the groundwater table when connected to a
combined sewer. Means to control sediment and/or debris from
entering the vault must be provided. Pretreatment measures are
required for all infiltration vaults.

If the outlet from a vault is lower than the crown of the combined
outlet sewer, a check valve must be installed to prevent combined
sewerage from backing up into the vault.

Oversized Pipes Locking manhole covers shall be provided for pipe diameters 4 feet
and larger in areas where children may be present.

If the outlet from an oversized pipe is lower than the crown of the
combined outlet sewer, a check valve must be installed to prevent
combined sewerage from backing up into the oversized pipe.

Structures for oversize pipe must be properly sized.

Parking Lot Maximum allowable ponding in a parking lot shall be 12 inches. If
Detention more than 10 inches of ponding, the O&M Plan must indicate such.

Adequate visible warning must be provided for any depressed
islands during flood stage.
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Rooftop Detention | Provide a grading plan of the roof to verify available storage.

Provide details and hydraulic characteristic of any controlled roof
drains in the Plan

Provide scuppers or overflows to accommodate 100-year storm
events.

Include approval and seal from a Registered Structural Engineer or
Licensed Architect.

In addition to other applicable code requirements, Sections 18-29-
1105, 1106, and 1110 of the Municipal Code must be complied
with.

3.3 STANDARD MAXIMUM RELEASE RATE

All Regulated Developments must control the 100-year storm event. Regulated Developments of
7,500 square feet to 1.75 acres in size have the option to accept a standard maximum release rate
for the site, as shown below in the Maximum Release Rate Control Chart, or to calculate their
own maximum release rate, using the procedures in Section 3.4 of this chapter. The standard

maximum release rate is as follows.

. For sites between 7,500 square feet and 21,780 square feet (one-half acre), the
maximum allowable release rate is 0.15 cfs, the maximum release rate from a 3-
inch vortex restrictor. The required storage is based on 0.15 cfs, subject to
Chapter Il, Section 3.5- Dry Weather Flows.

o For sites between 21,780 square feet (one-half acre) and 43,560 square feet (one
acre), the maximum regulated release rate is a linear interpolation between 0.15
cfs (equivalent to use of 3-inch vortex restrictor on a one-half-acre site) and 0.25
cfs (equivalent to use of 4-inch vortex restrictor with 0.25 cfs release rate on a
one-acre site), respectively. The required storage is based on the linear
interpolation of the two release rates, subject to Chapter Il, Section 3.5- Dry
Weather Flows.

o For sites between 43,560 square feet up to 76,230 square feet, the maximum
allowable release rate is 0.25 cfs, the maximum release rate from a 4-inch vortex
restrictor. The required storage is based on 0.25 cfs, subject to Chapter 1, Section
3.5- Dry Weather Flows.

. For sites larger than 76,230 square feet (1.75 acres), Applicants must compute
their own maximum release rate using the procedures in Section 3.4 of this
chapter.

The above requirements are illustrated in the following chart.
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3.4 COMPUTED MAXIMUM RELEASE RATE

In lieu of utilizing the Standard Maximum Release Rate, the Applicant may submit
documentation in support of a computed maximum release rate. The 5-year capacity of a sewer
line (in cfs/acre) shall be based on the ratio of its full flow segment capacity (in cfs) to its
corresponding tributary area (in acres). The computed maximum release rate shall be the lesser
of the “Outlet Sewer Capacity” at the downstream end of the system and the critical “Local
Sewer Capacity” as defined by sewer sizes 3.5 feet in diameter or smaller. The following
subsections describe the computation to be followed in determining the computed maximum

release rate for the Regulated Development.

3.4.1 OUTLET SEWER CAPACITY
The city’s combined sewer system conveys flow to MWRDGC interceptor sewers. Outlet

sewers are found near the outfall to a waterway or near an MWRDGC, TARP structure. Outlet

capacities consider the interconnected network of the sewer system. For the purpose of
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determining maximum release rates, the capacity of each auxiliary sewer shall be assumed to be
the associated outlet sewer capacity. Outlet sewer capacities (in cfs/acre) of the sewer system

shall be obtained from a map and table in Appendix Il1-A of this chapter.

3.4.2 DRAINAGE AREA COMPUTATIONS
The corresponding drainage area (in acres) to a sewer main segment shall be determined from

the Sewer Atlas Maps and Drain Atlas Maps. A Sewer Atlas Map(s) delineating the assumed

drainage boundary must be submitted with the release rate calculations.

The upstream limits of a sewer line shall be identified by summit manholes or back flow
connections to other sewer lines. Drainage area boundaries shall be assumed along right-of-way
and property lines. If there are no property lines shown on the Drain Atlas to delineate the
drainage boundary, the largest possible drainage area must be assumed. Otherwise, a drainage
plan, generated by field reconnaissance or other documentation, must be presented for
justification of existing conditions. If there are main sewers on either side of a standard city
block, then the main sewer in question shall be assumed to drain each half block (up to the alley)
immediately adjacent to it. If there is no main sewer on the other side of the half block, then the
main sewer shall be assumed to drain the entire block.

The drainage area to a Development’s connection point must be included within the drainage
area of the main sewer line. Vacant areas that are currently undrained, must be included in the
delineation. A reasonable estimate of vacant area that may be tributary to the main sewer line

(upon future development) must be considered in the drainage area delineation.

An adjustment for land use to the computed drainage area of the main sewer line must be made.
Adjustment factors to the drainage areas shall be based on a percentage of each land use type.
Land use may be determined from aerial photographs. It shall be assumed that a typical
residential drainage area, 1.0 acre in size, will yield a 5-year discharge rate of 1.0 cfs. Therefore,
if the land use within the drainage area is primarily residential, no adjustment factor to the
computed drainage area is required. If the land use within the drainage area is primarily
commercial, as in the Central Business District, an adjustment factor of 1.3 must be multiplied to
the drainage area. If the land use within the drainage area is primarily industrial, an adjustment
factor of 1.5 must be multiplied to the drainage area.
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3.4.3 LOCAL SEWER CAPACITY
The local capacity of a sewer line (in cfs/acre) shall be obtained by the ratio of the sewer

segments capacity (Q) divided by the respective drainage area adjusted for land use (in acres). In
computing the capacity of the local sewer, the proposed drainage area from the site (in acres)

must be included (if applicable) in the drainage area (in acres) of the local sewer.

3.44 CRITICAL LOCAL SEWER CAPACITY
The critical local sewer capacity (or lowest cfs/acre) shall be the sewer segment with the lowest

cfs/acre within a sewer line. Typically, the critical local sewer capacity can be found at the
downstream end of a sewer line, but each upstream sewer segment to the point of connection

shall be examined to determine the critical section.

345 MAXIMUM RELEASE RATE
The critical local sewer capacity shall be compared with the outlet sewer capacity of the system.

The maximum release rate for the site shall be based on the lesser of the two values. This release
rate may have to be adjusted pending applicable site conditions specified in Sections 3.1.2, 3.4.1,
3.5 and 3.6 of Chapter I, and Sections 3.1.3 and 4.1.4 of this chapter. The maximum release
rate typically applies to all storm events up to a 100-year magnitude subject to Section 3.1 of this
chapter. The proposed discharge rate from a site must be less than or equal to the existing
discharge rate unless otherwise approved by DWM. The maximum discharge rate (cfs) from the
Regulated Development shall be based on the maximum release rate (cfs/ac) times the disturbed
land area (ac). An example of the maximum release rate computations is presented in the

Chicago Stormwater Manual.

3.5 COMPLIANCE WITH APPLICABLE SEWER REQUIREMENTS AND
STANDARDS

In making release rate calculations, Applicants must refer to Chapter 11, Sewer Requirements and

Standards to determine the following: where to make a connection to the city sewer system; the

number of connections; and the size of the connections impacting the maximum release rate from

the site. The Applicant must also take into account any other applicable special requirements for

flow diversions, multiple connections, and dry weather flows.

3.5.1 REQUIREMENTS FOR MULTIPLE CONNECTIONS
Except for developments that are less than 0.5 acres or which adopt a 0.15 cfs —3” vortex

restrictor(s) for the site, an alternative analysis is required when using multiple connections. See
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Section 3.3 of this chapter- Standard Maximum Release Rate. The analysis must demonstrate
that the selected alternative will maximize use of the sewer system, thereby optimizing the
hydraulic benefit to the surrounding neighborhood. At least two alternatives must be examined.
The alternative analysis must examine connection points to different sewer lines or different split

percentages in flows.

The alternative analysis must include a tabulation comparing the existing and proposed 5-year
capacities (in cfs/acre) of the sewer segment where each connection is made. See Section 3.4.3 of
this chapter- Local Sewer Capacity. The existing/proposed drainage patterns from the site along
with an estimation of the existing/proposed DWF component must be considered in the
tabulation. In computing the existing capacity of a sewer segment (in cfs/acre), existing runoff
conditions from the site shall be based on the area (in acres) tributary to the connection point.
The proposed drainage area from the site (in acres) can be assumed as the total discharge rate (in
cfs), from the Development converted on a one to one basis to acres. Any existing/proposed
DWF must be considered (without peaking factor) as part of the total discharge from the
Development.

If previous means of rate control have not been provided or are inadequate, then the proposed
release rate from a development must always be less than the existing discharge rate. For
developments that do not meet the aforementioned criteria or that consist of an area 5 acres and
larger, may require, as an alternative, upgrading the sewer system in the street. See Chapter II,

Part 4.0 for main sewer improvements in the public right-of-way.

3.6 RESTRICTOR CALCULATIONS

Restrictors must be sized in accordance with the maximum release rate and upstream tributary area.
When using the standard release rate, the City’s 3-inch or 4-inch vortex restrictors must be used
as shown on the chart above, “Standard Maximum Release Rate”. When other control structures
are used, the discharge shall be calculated using the orifice equation with the correct discharge
coefficient (Cd) as follows:

o Cd=0.61 for sharp-edged plate bolted to a catch basin
. Cd = 0.82 for pipes less than 2 feet long grouted into sewer
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The hydraulic head on a restrictor must be computed from the high water elevation to the upper

invert of the half-trap with restrictor.

3.7 REQUIRED STORAGE

The amount of required 100-year storage must be based on the Modified Rational Method. The
City of Chicago’s rainfall intensities are provided in Appendix I11-B and (effective September 1,
2014) are now based on Bulletin 70 regional rainfall data. If the size of the Regulated
Development is over 20 acres or if dynamic flood routing computations become necessary, such
as multiple flow control restrictors at different elevations, then a computational hydrograph
method must be used utilizing Bulletin 70 regional rainfall data and Huff distributions from the
ISWS including a critical duration analysis for 30 minute, 1 hour, 2 hour, 3 hour, 6 hour, 12
hour, 18 hour, and 24 hour storm durations. The C-values or curve numbers (CN) to be used in

the analyses shall be based on the following:

C-values CN!
. Asphalt Roof, Pavement = 0.95 98
. Gravel = 0.70 89-91
. Sandy Soil, flat 0% to 2% = 0.18 61°
. Sandy Soil, ave 2% to 7% = 0.27 65°
. Sandy Soil, steep >7% = 0.36 70°
o Heavy Soil, flat 0% to 2% = 0.30 74-80
o Heavy Soil, ave 2% to 7% = 0.42 78-83
o Heavy Soil, steep >7% = 0.47 80-85
. Woodlands, flat 2% = 0.39 70-77
. Dry bottom basinsto HWL = 0.75 91-92
. Wet bottom basins to HWL = 1.00 100
. Native Vegetation w/prepared soils = 0.10 39
. Green Roof (Reference USGBC, LEED Reference Guide, current version)

Notes:

1. Where an upper and lower limit is shown for CN, the lower limit assumes hydrologic soil group
C and the upper limit assumes hydrologic soil group D. See SCS TR-55 for more information.
Soil borings will be required to substantiate use of group C soils.

2. Assumes hydrologic soil group B. Soil borings will be required to substantiate this soil group.

3.7.1 RESIDENTIAL LAND USES—RIGHT-OF-WAY STORAGE
A Regulated Development for residential purposes shall be designed to accommodate the 100-

year storm event by providing a corresponding amount of flood storage. Flows exceeding the
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required onsite storage may be allowed to overflow to the right-of-way, if proper site and
roadway grades permit. Right-of-way storage may be utilized as long as onsite storage is
provided for a minimum of the 5-year storm event. There must be a sufficient amount of
available onsite storage and right-of-way flood storage to meet the 100-year storage requirement.

Right-of-way flood storage shall be permitted under the following conditions:

. Right-of-way flood storage (i.e., ponding) is limited to half of the street (from
centerline to sidewalk) along the frontage of the property.

. Street grades along the centerline and gutter must allow for such ponding.

. Right-of-way flood storage must meet freeboard requirements to adjacent
property.

Right-of-way flood storage is not permitted in alleys, arterial streets or in areas tributary to street
viaducts. It is also not permitted in lot-to-lot developments, mixed-use residential developments
or when building downspouts along the frontage are splashed directly to the right-of-way without

detention.

3.7.2 COMMERCIAL/ INDUSTRIAL/PUBLIC DEVELOPMENTS
Subject to Sections 3.1.1 and 3.1.5 of this chapter, the amount of required onsite storage shall be

based on a 100-year storm event. Use of the right-of-way for storage shall not be permitted,

unless approved by a Plan variance.
3.8 AVAILABLE STORAGE

3.8.1 CALCULATION OF STORAGE
Volume of available storage for detention ponds and parking lots must be calculated using the

frustum of cone equation: Volume = (H/3)*(A1+A2+SQRT(A1*A2)), where H=depth and A=
areas between the depth. If the topography precludes the use of the frustum of cone equation, as
in the case of calculating street storage (if any), then the average end area method with minimum

cross sections of every 25 feet shall be used.

3.8.2 DETENTION CREDIT FOR STORMWATER CAPTURE FACILITIES
Special storage facilities designed to capture and reuse stormwater shall be entitled to receive

credit toward detention storage for up to 10 percent of the total required detention storage. The
stormwater capture facility may be separate or partitioned from the main detention facility and
must be designed to be dewatered within 14 days of filling. A gated or valve connection must be
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provided between the stormwater capture facility and the main detention facility that can be
opened to create a freely draining condition when there is no need for the captured stormwater to
be reused (such as winter months for irrigation systems). If the stormwater capture facility is
hydraulically connected to a combined sewer, a check valve must be installed to prevent sewage

back-up if the connection is within 2 feet of the crown of the combined sewer.

PART 4 VOLUME CONTROL OF STORMWATER

40  APPLICABILITY
The volume control requirements discussed in this section apply to all Regulated Development.
Additional requirements apply to Regulated Developments that discharge to Waters as defined in

the Ordinance or to a municipal separate storm sewer system.

41  DESIGN REQUIREMENTS

411 GROUNDWATER INFILTRATION BMPS

For use of standard infiltration BMPs for groundwater recharge, subsoil infiltration rates must be
0.5 inches per hour or greater. If subsoil infiltration rates are less than 0.5 inches per hour, a
prepared soil and underdrain system shall be used to facilitate implementation of volume control
BMPs. When infiltration is claimed as a benefit for computing required rate control storage, the
underlying soil must have a permeability of 0.5 in/hr or greater. The high groundwater table must be
at least 2.0 feet below the bottom of all proposed groundwater infiltration BMPs. If connected to
a combined sewer system, the high water table must be at least 3.5 feet below the bottom of the
BMP.

Infiltration structures with open bottoms or perforated piping require special care during
maintenance.  Such infiltration systems may become damaged by standard vactor truck
maintenance procedures. Special lids as indicated in Chapter 1I, Appendix I1-A shall be used to
identify these infiltration systems. Groundwater infiltration BMPs must be located at least 10
feet down gradient of existing building structures and foundations; otherwise, the affidavit in
Appendix 1B must be submitted.
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4.1.2 INFILTRATION EXCEPTION
The City will not approve the use of groundwater infiltration BMPs in circumstances where their

use would violate any requirement of federal or State law, or any other provision of the
Municipal Code, or any regulation issued under federal or State law or the Code, or where their
use would breach any agreement that prohibits their use. Examples of circumstances where use
of groundwater infiltration BMPs will not be approved include the following: (a) in portions of
Developments requiring Spill Prevention, Control and Countermeasure Plans pursuant to 40 CFR
112 for safe handling of oil and oil products; (b) in portions of Developments permitted pursuant
to RCRA Part B (35 Ill. Admin. Code Part 724) related to Hazardous Waste Management; (c) in
portions of facilities subject to the permit requirements of Chapter 11-4, articles XI1X and XX of
the Municipal Code regarding Recycling Facilities and Urban Farm Accessory Composting
Permits; or (d) in portions of Developments subject to a court or agency order that prohibits the

use of groundwater infiltration BMPs.

4.1.3 DRAINAGE AREAS AND VOLUME CONTROL
If a portion of a Development lacks adequate volume control measures, the Applicant must

construct a correspondingly oversized volume control BMP in another area of the Development
to compensate. The maximum credit that may be claimed for an oversized BMP shall not exceed
the amount of runoff generated from one-inch of rainfall over the tributary area to the oversized
BMP.

414 OVERSIZED STORMWATER DETENTION
Subject to approval, the Applicant may show that retention of water captured by a groundwater

infiltration BMP is impractical due to insufficient depth to groundwater, or the presence of
environmental conditions described in Section 4.1.2 of this chapter. In addition, for
Developments that have more than 85 percent of the site covered by structures and where green
roofs are impractical, oversized detention may also be utilized. For these Developments,
oversized stormwater detention may be utilized to fulfill the volume reduction requirements over
impervious areas. This volume shall be provided in addition to any storage volume required for
rate control. If additional volume is provided, the release rate shall be reduced to fully utilize the
additional volume for a given design storm (up to a 100-year storm event). If this reduced
release rate is less than 0.15 cfs, then a 3-inch vortex restrictor may be used subject to Chapter Il,
Section 3.5.
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415 VOLUME CONTROL STORAGE
The available storage for volume control shall be in addition to the storage required for rate

control if the available storage for volume control is reflected in the runoff coefficient, or C-
value, as initial rainfall abstractions. In this case, the C-value as listed in Section 3.7 of this
chapter is utilized for the BMP. Alternatively, the following equation may be used to determine
a C-value; C = 1- [(BMP storage volume)/(rainfall volume)] provided that the BMP storage
volume is accessible to the generated runoff. Reference the Stormwater Manual for further

clarification.

The available storage for volume control may be included with the detention storage for rate
control if a C-value of 1.0 is utilized for the BMP. In this case, the storage volume provided by
the BMP may be used towards the detention storage. Furthermore, if the existing subsoils below
the aggregate are permeable (greater than 0.5 in/hour), then the percolation rate within such
subsoils may be used in addition to the maximum release rate in determining a Development's
detention storage requirement. Percolation rates must be verified in accordance with Section 4.3

of this chapter.

416 DIRECT DISCHARGE TO WATERS
For sites that discharge stormwater directly to Waters, there are no volume control requirements

for roof areas of any onsite buildings, provided that the roof runoff does not come into contact
with any at-grade impervious surfaces and by-passes all volume and rate control BMPs. Runoff
from all at-grade impervious surfaces shall be routed through a volume control BMP prior to its
discharge into Waters or MS4. The receiving BMP shall be sized to capture the amount of
volume control storage (0.5-inches over the impervious areas) required. If groundwater
infiltration is impractical for reasons described in Section 4.1.2 of this chapter, the captured
volume shall be released at a maximum rate of 0.04 cfs per acre. If the computed volume control
release rate is less than 0.15 cfs, then a 3-inch vortex restrictor shall be used. A two-staged
outlet structure shall be utilized to fulfill the 100-year stormwater detention requirements beyond

those of the volume control requirement.

4.2 VOLUME CONTROL BMPS
The BMPs below, if properly installed, utilized and maintained, are acceptable for use in meeting

the Ordinance’s volume control requirement. A volume control BMP that infiltrates to subsoils
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must be designed such that adjacent building basements and foundations are not adversely
impacted. If sufficient clearance to existing building cannot be met, the affidavit in support of
stormwater infiltration in Appendix 11-B must be provided. Other BMPs may be acceptable, but
only upon demonstration that the BMP provides the required volume control benefits. The
following table presents minimum design requirements for BMPs that can be used to meet the
requirements for volume control. Those BMPs with asterisk may also be used for groundwater

infiltration purposes.

VVolume Control | Minimum Design Requirements

BMP
Bioinfiltration The design of a bioinfiltration facility shall allow no more than 12
Systems inches of depressional ponding in the vegetated area.

The growing medium soil must be a mix of 40% sand, 30% topsoil
and 30% compost. The soil must be at least 2 feet deep and must be
4 inches deeper than the largest planted rootball.

The underlying soil shall have a permeability of 0.5 in/hr or greater.
If the underlying soils do not meet the permeability requirement,
underdrains may be installed.

Bioinfiltration systems must be designed to drain within 5 days of a
storm event.

Soil borings or other data must verify that the depth to groundwater
table is greater than 2 feet from the bottom of the BMP (lowest
excavated elevation), or 3.5 feet when connected to a combined
sewer system.

The water flowing to a bioinfiltration facility requires pretreatment
for sediments. Where such pretreatment is not provided by an
upstream BMP facility, it must be included in the bioinfiltration
facility design.

The bioinfiltration facility shall be located at least 10 feet down
gradient from buildings, otherwise submit affidavit in Appendix I1B.

Maintenance access to the facility must be provided.

Measures to avoid clogging and compaction of the bioinfiltration
facility are required during construction.

If the bioinfiltration system includes storage in the void spaces of an
aggregate layer, the aggregate layer must be completely surrounded
by filter fabric and must be comprised of crushed angular stone free
of fines. For IDOT gradations CA-1 and CA-7, the maximum
aggregate porosity of 0.38 may be used.

Drainage Swales | Velocities must be 1 ft/sec or less during the 2-year storm event.

Longitudinal slope must be between 0.5 and 2.5%

Utilize 3H:1V side slopes or flatter. Use slope protection when side
slopes are steeper than 3H:1V.
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Surface volume control storage must be provided behind check
dams.

The growing medium soil must be a mix of 40% sand, 30% topsoil
and 30% compost. The growing medium soil must be at least 2 feet
deep.

If the drainage swale includes storage in the void spaces of an
aggregate layer, the aggregate layer must be completely surrounded
by filter fabric and must be comprised of crushed angular stone free
of fines. For IDOT gradations CA-1 and CA-7, the maximum
aggregate porosity of 0.38 may be used.

Soil borings or other data must verify that the depth to groundwater
table is greater than 2 feet from the bottom of the BMP (lowest
excavated elevation), or 3.5 feet when connected to a combined
sewer system.

The underlying soil shall have a permeability of 0.5 in/hr or greater.
If the underlying soils do not meet the permeability requirement,
underdrains may be installed.

Green Roofs A structural engineer or architect’s seal must be included on the
Plans to approve of load-bearing capacities of the proposed roofs.

The maximum permissible slope for extensive green roof systems
shall be 25 percent.

The maximum permissible slope for intensive green roof systems
shall be 10 percent.

Natural Areas of natural landscaping shall be planted with deep-rooted
Landscaping vegetation.

The soil must consist of sandy loam, loamy sand, or a loam with
clay content less than 25% and sand content greater than 50%, or a
prepared growing medium soil with a mix of 40% sand, 30% topsoil
and 30% compost.

Permeable Subsoils must have at least a 0.5 in/hr infiltration rate or greater.
Paving ! Otherwise, an underdrain system must be used if soil infiltration
rates do not meet this requirement.

The bottom of the aggregate shall be at least 2 feet above the
groundwater table or bedrock, 3.5 feet if discharging to a combined
sewer.

Compaction of the soils underlying the permeable pavement system
must be avoided during construction.

! NOTE: If a permeable paving BMP is used, a civil engineer must certify by letter that the subsoil
is suitable for permeable pavement usage.

Chapter 111 - 20



Permeable pavement or infiltration systems must be situated at least
10 feet down gradient from buildings that are not waterproofed
against basement seepage, otherwise submit affidavit in Appendix
11-B.

Minimum and maximum slopes on permeable paving shall be 0.5
percent and 5 percent, respectively.

All aggregate material shall be crushed angular stone and free of
fines. For IDOT gradations CA-1 and CA-7, the maximum
aggregate porosity of 0.38 may be used.

When using an underdrain system, the water level within the
underlying stone base may not rise to within 8 inches of the
permeable pavement surface for a 10 year storm event.

The underlying stone base must be designed to drain within 48 hours
of a storm event.

When using an underdrain system, any impermeable subsoil
material must be graded with a minimum 1 percent slope to such
system, and the top 3 inches of impermeable soil must be mixed
with at least 3 inches of sand.

For pervious concrete, signage must be placed on the property that
states, “This surface is pervious concrete pavement. No sealcoat or
overlay material is to be used on this pavement. Call XXX-XXXX
before treating this pavement with any material.” Insert the number
of the property management company or owner.

When an area of conventional impervious pavement drains toward
permeable pavement, a maximum ratio of 3:1 impervious to
permeable is allowed.

Rooftop Runoff If a rain barrel or above ground cistern will hold more than a 6-inch
BMPs (Planter depth of water below the drain, it must be securely covered to
Boxes, Rain prevent small children from gaining access to the standing water and
Barrels and to prevent mosquitoes from breeding.

Cisterns)

Above ground cisterns with a capacity of more than 55 gallons must
be designed with proper structural foundations.

Rain barrels and cisterns must include inlet screens to minimize the
number of foreign objects entering the vessels.

Excess water entering the rain barrel or cistern must be designed to
overflow to a treatment train or stormwater conveyance system.

The system must have a convenient and functional means of water
withdrawal.

The system, if applicable to stormwater detention, will receive credit
for up to 10 percent of the required site storage and must be drained
within 14 days of a storm event.
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Stormwater Trees | New trees or existing trees must be on the development site within
20 feet of an on-site impervious surface to count as a volume control
BMP. They must also be at least 2 inches in diameter at 4.5 feet
above ground level.

Vegetated Filter The entire filter strip area shall be more than 2 feet above the
Strips groundwater table.

Filter strips must have longitudinal slopes of 1 to 5 percent (2
percent optimum) in the direction of flow.

The longest flow path of the contributing drainage areas must not
exceed 75 feet.

A level spreader is required whenever the tributary area is not
uniformly sloped toward the filter strip..

When filter strips are used to accept roof runoff for the purposes of
volume control, a level spreader must be utilized. The hydraulic
loading rate may not exceed 75 feet of roof per one foot of filter
strip width.

The soil must consist of sandy loam, loamy sand, or a loam with
clay content less than 25% and sand content greater than 50%, or a
prepared growing medium soil with a mix of 40% sand, 30% topsoil
and 30% compost. The approved soil type must be at least 18
inches deep.

The slope up gradient of a level spreader must be less than 1 percent
for at least 20 ft while the slope down gradient must be less than 6
percent.

The length and depth of the level spreader must be at least 6 inches.

Level spreader must be absolutely level along its width.

4.3 GEOTECHNICAL INVESTIGATIONS
Appropriate hydraulic calculations must be submitted to substantiate proper function of the
BMP. The Chicago Stormwater Manual depicts a map showing general areas of the City where

sand and clay predominates.

If a site utilizes a subsurface infiltration BMP or detention storage BMP that is not water-tight,
and is connected to a combined sewer system, via underdrain or piped connection, then soil
boring information must be submitted. As part of any soil boring submission, at least one soil
boring must be obtained for every 15,000 square feet of the BMP footprint, and at least 2 soil

borings are required if used to determine groundwater elevation.
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If the in-situ soil is found to be uniform with sand, or coarser material, for least 2.0 feet below
the proposed bottom of the BMP, then a maximum infiltration rate of 1.4 inches per hour may be
assumed. Otherwise, percolation tests in the field must be performed to justify a higher
infiltration rate. If percolation testing is necessary, at a minimum, one percolation test must be
provided for each separate BMP area. If a BMP area is larger than 15,000 square feet, additional
percolation tests will be required for every 15,000 square feet of BMP area. If the BMP is in
silty-clay or silty-sand without a piped connection to an outlet sewer, percolation testing is
required. Testing must follow the appropriate standards from the American Society for Testing
and Materials (ASTM) International or as set forth in the Chicago Stormwater Manual. When
the percolation testing has been done, the maximum design infiltration rate shall be 3.6 inches

per hour.

PART 5 EROSION AND SEDIMENT CONTROL

50 APPLICABILITY

All Regulated Developments that discharge stormwater to any location offsite, including but not
limited to a waterway, water body, storm sewer or combined sewer, must install and maintained
soil erosion and sediment control measures during construction to reduce or prevent the
discharge of sediment and other pollutants in stormwater runoff from the Regulated

Development.

5.1 EROSION AND SEDIMENT CONTROL BMPS

All erosion and sediment control BMPs shall be implemented in accordance with the standards
and specifications set forth in the “Illinois Urban Manual” published by IEPA and the NRCS. It
is available at http://www.il.nrcs.usda.gov/technical/engineer/urban/contents.html.

5.2 SUBMITTAL REQUIREMENTS

The City requires the following submittals for compliance with these Regulations.
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5.21 DEVELOPMENTS DISCHARGING TO COMBINED SEWERS

Applicants with Regulated Developments discharging to combined sewers must submit the
DWM’s affidavit (and checklist) to the DOB, stating that they will comply with all appurtenant
sediment and erosion control measures during construction. A copy of the affidavit must be kept
on site during construction and made available upon request to City personnel. See Appendix Il-
C.

5.2.2 DEVELOPMENTS DISCHARGING TO WATERS

Any Development discharging to a local waterway or storm sewer, regardless of size, must develop and

submit to the DOB, a detailed Erosion Control Plan (ECP) that includes the following.

. Temporary erosion and sediment control measures applicable to each phase of
construction activity

. Permanent stabilization measures including landscape seeding and sodding plans

. Means of accommodating 2-year stormwater flows onsite and by-passed during
construction

o A maintenance schedule for each erosion control measure. During construction,

each erosion control measure shall be inspected weekly or after more than 0.5-
inch of rainfall.

o Means to protect infiltration BMPs during construction
A copy of the ECP must be kept onsite during construction and made available for review upon
the request of a City field inspector.

Discharges to waterways shall only comprise of stormwater or groundwater. Clean process
waters may be discharged pending prior approval by MWRDGC. See DWM booklet “Permit
Requirements and Fees”, latest edition, for submittal of permits from other regulatory agencies.
Signage identifying the discharge as storm only, indicating the address of the discharger, must be

posted and be visible along the waterway at the outfall pipe. See Appendix I1-A Sheet A.25.

Applicants with Regulated Developments over one acre must comply with all IEPA NPDES
requirements for construction activity discharging to Waters. A copy of any SWPPP or Notice
of Intent prepared pursuant to the NPDES program must be kept on site during construction and

made available upon request to City personnel.
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PART 6 OPERATION AND MAINTENANCE REQUIREMENTS

6.0 APPLICABILITY

The Owner of any Regulated Development must submit an Operation and Maintenance (O&M)
Plan, adhering to the requirements herein, to be implemented both during and after construction
activity. A copy of the O&M Plan must be available for review upon the request of a City field
inspector. The Owner is responsible for performing long-term maintenance of BMPs and in
informing future owners of such responsibility. The BMPs discussed in Parts 3, 4 and 5 require
O&M activities in order to prevent their short-term failure and to ensure their long-term
performance. For stormwater BMPs not included herein, proper O&M procedures must be

included.

6.1 SUBMITTAL REQUIREMENTS

All new O&M Plans shall be submitted to the DOB for review and approval. All O&M
Plans must include the following information:

o Contact information for Owner and entity (or entities) charged with maintenance
responsibility both during and after construction activity.
. Site map showing the locations of all BMPs that will be constructed at the

development. The map must, at minimum, include the following information: (1)
discharge points and outfall locations; (2) drainage patterns; (3) stormwater runoff
flow direction; (4) expected maximum depths and limits of surface ponding; (5)
structural controls used to control stormwater flows; and (6) locations of all
selected BMPs on site.

o A summary statement that explains how rate control and volume control
requirements are met for the project.

. Operations and maintenance practices — the specific activities required for the
operations and maintenance of the BMPs. See Section 6.2 of this chapter.

. Implementation schedule — a schedule for conducting the O&M activities.

. Employee training — Procedures that will be used to train new employees

regarding the O&M plan requirements.

Proposed modifications to the O&M Plan must be submitted to DOB for review and approval.
The existing and proposed O&M Plans and a copy of the original DOB approval form are
required for the modification and must be submitted simultaneously with the proposed

amendments.
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6.2 OPERATIONS AND MAINTENANCE PRACTICES

In addition to implementing the specific requirements of the O&M plan, the owner or

responsible party shall also conduct the following practices:

O&M Plan

Minimum Design Requirements

O&M Plan must be signed by the owner and notarized using the Operation and
Maintenance Plan Owner’s Certification Statement, Appendix 11-A, Sheet A.108.
A copy of the O&M plan must be provided to each new owner before the
consummation of a sale, and the O&M Plan must be signed by the new owner,
notarized, and submitted to the City to be kept on record.

O&M Plan procedures and practices must be reviewed and assessed annually.

Access routes including roadways and sidewalks shall be inspected annually and
maintained as needed

Drainage structures and flow restrictors must be inspected and cleaned semi-
annually.

Volume control BMPs shall be inspected semi-annually and after significant
rainfall events exceeding 1.5 inches

The Owner shall keep an updated log book documenting the performance of the
required O&M activities for perpetuity. Log books must be produced upon the
request of a City inspector.

Vegetation shall be maintained on a regular basis.

Pest control measures shall be implemented to address insects and rodents.

Signage and fencing shall be installed and maintained where necessary to protect
property and the public.

Underground vaults must include design measures to facilitate cleaning and
maintenance. Confined space safety procedures must be followed.
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CHAPTER IV - PROHIBITION OF ILLICIT CONNECTIONS

PART 1 GENERAL

1.0  APPLICABILITY

Pursuant to the City’s NPDES permit for storm water discharges, the construction, use,
maintenance, or continued existence of illicit connections to any storm sewer system is
prohibited. This prohibition expressly includes, without limitation, illicit connections made in the
past, without regard to whether the connection was permissible under law or practices applicable

or prevailing at the time of connection.
PART 2 DEFINITIONS

2.0 ILLICIT CONNECTION

An illicit connection is any drain or conveyance, whether on the surface or subsurface, that
allows an illegal discharge to enter a storm sewer system. lllicit connections include, but are not
limited to, any conveyances that allow any non-storm-water discharge, including sewage,
process wastewater, or wash water, to enter a storm sewer system or any connections to a storm
sewer system from indoor drains and sinks, without regard to whether said drain or connection
had been previously allowed, permitted, or approved by a government agency. lllicit
connections include, without limitation, any drain or conveyance connected from a commercial
or industrial land use to a storm sewer system that has not been documented in plans, maps, or

equivalent records and approved by the City.

2.1  ILLEGAL DISCHARGE

Unless otherwise approved by a NPDES permit, an illegal discharge is any direct or indirect non-
storm-water discharge to a storm sewer system that is not water line flushing, fire hydrant
flushing, landscape irrigation water, rising ground water, ground water infiltration, pumped

ground water, discharge from a potable water source, foundation drains, air conditioning
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condensate, irrigation water, (except for wastewater irrigation), springs, water from crawl space
pumps, footing drains, storm sewer cleaning water, water from individual residential car
washing, routine external building washdown that does not use detergents, flows from riparian
habitats and wetlands, dechlorinated pH neutral swimming pool discharges, residual street wash
water, discharges or flows from fire fighting activities, dechlorinated water reservoir discharges,
and pavement washwaters where spills or leaks of toxic or hazardous materials have not occurred
(unless all spilled material has been removed). Any discharge other than those permitted under

these regulations is deemed to be a discharge of waste.
PART 3 REQUIREMENTS

3.0 REQUIREMENT TO ELIMINATE OR SECURE APPROVAL FOR ILLICIT
CONNECTIONS

The DWM may require, by written notice, that a person responsible for an illicit connection to a
storm sewer system comply with the requirements of this Article to eliminate or secure approval
for the connection by a specified date, without regard to whether the connection or discharges to
it had been established or approved prior to the effective date of these Regulations. If,
subsequent to eliminating a connection found to be in violation of these Regulations, the
responsible person can demonstrate to DWM that an illegal discharge will no longer occur, said
person may request City approval to reconnect. The reconnection or reinstallation of the

connection shall be at the responsible person's expense.

3.1 REQUIREMENT TO ELIMINATE ILLEGAL DISCHARGES

The DWM may require, by written notice, that a person who is responsible for an illegal
discharge, immediately, or by a specified date, discontinue the discharge and, as necessary, take
measures to eliminate the source of the discharge to prevent the occurrence of future illegal

discharges.
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MUNICIPAL CODE OF CHICAGO

CHAPTER 11-18
STORMWATER MANAGEMENT

11-18-010 Title and purpose.

This chapter shall be known and may be cited as the “Chicago Stormwater Management
Ordinance”. It is hereby declared to be the policy of the City to promote programs that minimize
the negative stormwater impacts of new development and redevelopment.

(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-020 Definitions.
For the purposes of this chapter, unless the context requires otherwise, the following
terms, regardless of whether or not they are capitalized, shall have the definitions set forth

below:

Applicant. A person applying for a Stormwater Management Plan approval or an
amendment thereto or variance therefrom. An Applicant must be the Owner or Developer of the
Regulated Development specified in the Plan.

Average Dry-Weather Flow. Non-stormwater flow that consists of either (a) sanitary flow
as quantified in 35 Ill. Admin. Code, Subtitle C, Chapter I, Part 370, Appendix B (“Table
Number 2 — Commonly Used Quantities of Sewage Flows From Miscellaneous Type
Facilities”), as amended, or (b) industrial process water flow as quantified by determining the

cubic feet per second released during the average of seven consecutive 24-hour periods.

Best Management Practice (BMP). A measure approved by the commissioner and used to

control the adverse stormwater-related effects of development.

Building commissioner. The commissioner of buildings or his designee.



Commissioner. The commissioner of water management or his designee.

Developer. Any person who manages, organizes, oversees, plans or supervises the

creation of a Regulated Development.

Drainage Area. Any location from which or through which stormwater moves to a
drainage system.

Existing Conditions. The condition of a site in the ten years prior to the date of a Plan
submission, as shown on historical aerial photographs or other verifiable documentation. If a site
has been demolished and/or cleared within such ten-year period, its conditions prior to such

demolition and/or clearing may be used as a basis for existing conditions.

Impervious Surface. A surface which substantially precludes the infiltration of water,
such as concrete, asphalt, tile or compacted gravel.

Infiltration. The passage, movement or percolation of water into and through soil

surfaces, including soil surfaces on roofs and in landscaped areas.

Owner. The owner, manager, agent or other person in charge, possession or control of a

Regulated Development or any part thereof.

Plan. The Stormwater Management Plan required by this chapter.

Regulated Development or Development. Any construction activity, excavation or
grading, commencing on or after January 1, 2008, that:
(a) disturbs a land area or substantially contiguous land areas of 15,000 or more
square feet in the aggregate. Land areas separated by public right-of- way at the
conclusion of development shall not be deemed “substantially contiguous” to each other

for purposes of this definition. For purposes of calculating square footage pursuant to this



paragraph (a), “land area” shall include twenty-five percent of the square footage of the
sidewalls of a building that directly connects to the sewer system via side gutters, and
shall also include any average dry-weather flow based on a conversion rate of 1.0 cfs
(cubic feet per second) into one acre (43,560 square feet), or

(b) creates an at-grade impervious surface of 7,500 or more substantially contiguous
square feet, or

(c) results in any discharges of stormwater into any waters or separate sewer system.

For purposes of this definition, square footage shall be calculated based upon the

project as a whole, regardless of whether construction proceeds in phases. A Regulated
Development shall not include projects located entirely within the public right-of-way at
the conclusion of development. With respect to a project located both on the public right-
of-way and on private property at the conclusion of development, that portion of the
project located on the public right-of-way will not be included in calculating the square
footage thresholds of subparagraphs (a) and (b) of this definition. If a project includes
Residential Development, the Residential Development will not be included in
calculating the square footage thresholds of subparagraphs (a) and (b) of this definition.

Residential Development. A Regulated Development, or portion thereof, which upon
completion will result in the subdivision of land into detached single-family or two-family

dwellings.

Runoff. The water derived from precipitation falling onto a Regulated Development
which is in excess of the infiltration capacity of the soils of that Development, which flows over
the surface of the ground or is collected in any watercourse.

Stormwater. Water derived from any form of precipitation.

Stormwater Drainage System. Any and all natural and artificial means used in
combination to conduct stormwater to, through, or from a Drainage Area to the point of
infiltration or final outlet from a Regulated Development. A Stormwater Drainage System

includes, but is not limited to, any of the following: conduits and appurtenance features, canals,



channels, ditches, streams, culverts, streets, storm sewers, detention basins, swales, vegetated

areas and pumping stations.

Stormwater Management Plan. A detailed formulation of a program of action which
describes a proposed or existing Stormwater Drainage System and environmental features
applicable to a Regulated Development. The Plan shall include programs for grading and
drainage, operations and maintenance, and soil, sediment and erosion control. These programs
shall consist of written documentation, scaled maps and drawings with supporting engineering

calculations.

Watercourse. Any channel, natural or artificial, lined or unlined, through which water

flows or may flow.

Waters. All watercourses and all lakes, ponds, wetlands and other bodies of water,
whether natural or artificial, that are located wholly or partly within or adjoining the territorial
boundaries of the City.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 208)

11-18-030 Stormwater management plan — Required.
Every Regulated Development shall at all times have in place a Plan approved by the
City. In addition to such other requirements as the commissioner may set forth by regulation, the
Plan shall include the following:
(@) Provisions for Stormwater Management:

(1) Rate Control. Stormwater Drainage Systems shall manage the peak rate
of discharge from the Regulated Development, incorporating the maximum
permissible release rate. Provided, however, that Developments that create an at-
grade impervious surface of less than 7,500 substantially contiguous square feet
and that directly discharge to waters shall not be subject to the rate control

requirements of this subparagraph (a)(1).



(2) Volume Control. Stormwater drainage systems shall reduce the volume of
runoff from a Regulated Development by one of the following measures:
(A) capture one-half inch of runoff from all impervious surfaces in
accordance with volume control BMPs; or
(B) for Developments that do not directly discharge to waters or to
a municipal separate storm sewer system, achieve a fifteen percent
reduction in impervious surfaces from existing conditions.
(b) Provisions for sediment and erosion control.
(c) Provisions for operations and maintenance.
(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-040 Stormwater management plan — Exceptions.
(@) A Plan shall not be required for Residential Development.
(b) The volume control requirements of a Plan shall not apply to the following:

(1) Developments that do not directly discharge to waters or to a municipal
separate storm sewer system and that will upon completion of development have
less than fifteen percent impervious surfaces.

(2) Developments consisting of surfaces at an airport that are intended for
aircraft operation.

(3) Developments taking place at any facility that is operating under a permit
issued pursuant to the National Pollution Discharge Elimination System, 40

C.F.R. Part 122, as amended, for industrial or municipal discharges.
(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-050 Stormwater management plan — Submission, approval and compliance.

(@) The submission of the Plan required by this chapter shall be made by the Applicant
to the building commissioner in such form(s) and format(s) as the commissioner may
require. As part of the Plan submission, the Applicant shall provide such information
regarding the site and its proposed uses as the application may require. The Plan

submission shall be submitted as part of the sewer permit review process required by



Chapter 11-16 of the Code. The building commissioner shall be the custodian of all such
submissions.

(b) The Plan shall be valid only upon approval by the building commissioner.

(c) Before a Plan may be approved, the Applicant must certify to the building
commissioner that the Applicant has met or will meet, in addition to the requirements of
this chapter, all other city, county, state, and federal requirements related to floodplains,
wetlands and water quality.

(d) Following Plan approval and completion of construction, the Owner shall provide
to the building commissioner, in such time frame as established by regulation, as-built
drawings of the Development in such form(s) and format(s) as the commissioner of water
management may require. Consistent with applicable law, the building commissioner
shall treat such as-built drawings as confidential trade secrets, and shall provide the
Owner with a copy of any appeal, received by the building commissioner, of the building
commissioner's notice of denial provided to a third party seeking inspection and copies of
such drawings.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 209)

11-18-060 Stormwater management plan — Amendment.

A Regulated Development shall be developed, operated and maintained in compliance
with its approved Plan until such time as the City approves an amendment or other modification
of the Plan for that Regulated Development. The submission of a request for amendment shall
be made to the building commissioner in such form(s) and format(s) as the commissioner of
water management may require. The building commissioner shall review any request for
amendment and shall notify the Applicant of the result of such review. An amendment may only
be granted if the building commissioner determines that the amendment will not have a
detrimental effect on the Plan.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 210)

11-18-070 Change of ownership.
(@) Upon a change of ownership of a Regulated Development, each new Owner of the

Regulated Development or any part thereof shall comply with the Plan approved for that



Regulated Development until such time as the building commissioner approves an
amendment or other modification of the Plan for that Development.

(b) A change of ownership of a Regulated Development shall not be considered to be
an amendment. However, the Owner of a Regulated Development for which a Plan is
required or has been approved shall notify each new Owner of the applicability of the
Plan to the Regulated Development, and provide each new Owner with a copy of the
Plan, before consummation of the sale of the Development. A violation of this subsection
(b) shall be punishable by a fine of $500.00.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 211)

11-18-080 Stormwater management plan — Fees.

A non-refundable fee for review of a Plan submission or variance request shall be remitted to
the building commissioner as part of the Plan submission or variance request. The fee for review
of a Plan submission, or variance request based upon Section 11-18-090(b)(2), (3) or (4), shall be
as follows:

(@) For Regulated Developments affecting less than 50,000 square feet — $1,000.00.

(b) For Regulated Developments affecting 50,000 or more square feet — $3,000.00.

The fee for review of a variance request based upon Section 11-18-090(b)(1) shall be
50% greater than the amounts specified in (a) and (b) above.

(c) For amendments to a Plan submitted within one year of Plan approval, the fee shall
be $350.00 per submission. For amendments submitted over one year after Plan approval,
the fee shall be $500.00 per submission.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-8-12, p. 38872, § 212)



11-18-090 Variance.

(@) Upon written petition of the Applicant demonstrating that exceptional
circumstances exist, the commissioner may grant a variance, in whole or in part, from the
requirements of Section 11-18-030. To the extent that the Applicant can comply with
Section 11-18-030, the Applicant must do so.

(b) Exceptional circumstances justifying the application of this section shall exist only
where the Applicant can clearly demonstrate, to the satisfaction of the commissioner, that
one of the following four circumstances exists:

(1) The Applicant cannot comply with Section 11-18-030 because of the
site's exceptional physical conditions or circumstances. To demonstrate that such
conditions or circumstances exist, the Applicant must provide supporting
documentation. At a minimum, the Applicant must show that the site is designed
to minimize the peak rate of discharge and volume of stormwater from the
Development. Such showing must include a BMP feasibility evaluation for each
building, parking area, landscaped area and each other significant footprint at the
site. The evaluation must include all necessary technical computations and
analyses (examples include engineering, architectural and horticultural analyses)
to assess fully the applicability of pertinent BMPs and the extent to which they
can be applied to comply with Section 11-18-030.

(2) The Applicant cannot comply with Section 11-18-030 without causing a
public nuisance.

(3) The Applicant cannot comply with Section 11-18-030 without violating
the Building Code or the Fire Code, as those terms are defined in Section 1-4-090
of the code, or a state or federal law.

(4) The Regulated Development is a registered landmark and compliance
with Section 11-18-030 would violate the Regulated Development's landmark
status.

(c) Applications for a variance shall be in a form prescribed by the commissioner. All
applications for a variance shall bear the notarized signature and certification of a

professional architect, engineer or geologist licensed in the State of Illinois.



(d) Inapplying for a variance, an Applicant may propose, and the commissioner may
consider, alternative measures to accomplish the stormwater management goals of this
chapter.

(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-100 Site inspections.

To enable the commissioner, or his designee, to monitor compliance with this chapter,
the Owner shall permit access during reasonable hours to those areas of a Regulated
Development affected by the Plan.

(Added Coun. J. 12-13-06, p. 95586, § 1; Amend Coun. J. 11-16-11, p. 13798, Art. Il, 8 6)

11-18-110 Regulations.

The commissioner is authorized to promulgate regulations to effectuate the purposes of
this chapter. Any regulations so promulgated shall be considered as an integral part of the
Chicago Stormwater Management Ordinance and shall be enforceable, and their violation subject
to the same penalties, as set forth in this chapter.

(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-120 Chapter requirements not exclusive.

The requirements of this chapter shall be in addition to, and shall not relieve any person
from compliance with, all other applicable provisions of the code.
(Added Coun. J. 12-13-06, p. 95586, § 1)

11-18-130 Enforcement and penalties.

(@) Except as otherwise specifically provided in this chapter, the commissioner, and
his respective designee, are authorized to enforce this chapter and any regulations
promulgated hereunder, including the issuance of citations for violations.

(b) Owners, developers and any other persons who violate any provision of this
chapter shall be jointly and severally liable for each such violation.

(c) The failure to obtain a plan approval if required by this chapter shall subject the
violator to a civil penalty of $5,000.00 to $10,000.00. Except as otherwise specifically



provided, other violations of this chapter shall be punishable by a civil penalty of $100.00
to $1,000.00 for each such violation. In addition to any penalties imposed for violations
of this chapter, violations of any Plan requirement or condition shall be punishable by a
penalty of not less than $100.00 and not more than $1,000.00 for each such violation.
Each day a violation continues shall be considered to be a separate violation. In addition
to the civil penalties specified herein, the City may recover as an additional civil penalty
its attorneys' fees and three times the amount of all costs and expenses incurred by the
City in abating or remediating a violation of this chapter.

(d) In addition to any other remedies, penalties or means of enforcement provided in
this chapter, if the commissioner, on due investigation, makes a determination of
noncompliance, he may request the corporation counsel to make application on behalf of
the City to the Circuit Court of Cook County for such other order as the Court may deem
necessary or appropriate to secure compliance. The corporation counsel may then
institute proceedings on behalf of the City, as provided by law.

(Added Coun. J. 12-13-06, p. 95586, 8 1; Amend Coun. J. 11-16-11, p. 13798, Art. I, § 6)

11-18-140 Cease and desist orders.

(@) The commissioner may issue a cease and desist order to stop any person from
proceeding with any activity regulated under this chapter when the commissioner has
reason to believe that such activity is in violation of this chapter, or that the activity
endangers human or animal health, endangers the environment, or has the potential to
cause or worsen flooding or wasteful use of water. The commissioner may enforce a
cease and desist order pursuant to this section or pursuant to section 11-18-130(d).

(b) Prior to imposing the penalty specified by this section, the commissioner(s) issuing
the cease and desist order shall serve the respondent with a copy of the order, stating the
nature and location of the violation, the date by which the respondent must cease and
desist the illicit activity, the amount of the applicable penalty for noncompliance, the
respondent’s right to request an administrative hearing to contest the merits of the order,
and the time and manner in which a hearing may be requested. Service of the cease and

desist order shall be in the manner set forth in Section 2-14-074 of this code.

10



(¢) (1) Within 10 days of service of the cease and desist order, the respondent may
submit to the commissioner(s) a written request for a hearing to be conducted by the
City's department of administrative hearings. Upon receipt of a timely request for a
hearing, either or both of the commissioners shall institute an enforcement action with the
department of administrative hearings. Notice of the administrative hearing shall be given
to the respondent in the manner set forth in Section 2-14-074 of this code.

(2) In the event the respondent fails to comply with a cease and desist order or fails
to request a hearing within the 10-day period provided in subsection (c)(1) of this section,
the commissioner(s) issuing the order may institute an action to enforce the order with the
department of administrative hearings. Notice of the administrative hearing shall be given
to the respondent in the manner set forth in Section 2-14-074 of this code.

(d) Upon the initiation of an enforcement action pursuant to subsection (c) of this
section, the department of administrative hearings shall appoint an administrative law
officer who shall conduct the hearing within 30 days of receiving; the request. Chapter 2-
14 of the code shall apply to any hearing conducted pursuant to this section. The cease
and desist order shall remain in effect until the department of administrative hearings has
taken final action on the matter. In addition to imposing fines and penalties consistent
with this section, the administrative hearing officer shall have the authority to affirm,
vacate or modify the cease and desist order.

(e) The penalty specified by this section shall be imposed either upon expiration of the
time period in which the respondent may seek review by the department of administrative
hearings, or upon the administrative law officer's finding adverse to the respondent, as
applicable.

(F) Violations of an order issued under this section shall be punishable by a penalty of
$10,000.00. Each day that the violation continues beyond the specified cessation date
shall be deemed a separate offense.

(Added Coun. J. 12-13-06, p. 95586, 8 1; Amend Coun. J. 11-16-11, p. 13798, Art. I, § 6)
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APPENDIX II-A Standard Detalils

Al

A2

A3

A4
A5
A6
A7
A8
A9
A.10
All
A2
A.13
A.l4
A.15
A.16
Al7
A.18

A.19

A.20
A2l

Typical Drain Connections for Existing Drains (RCP Sewer Main)
Typical Drain Stacks for Future Use (RCP Sewer Main)
Typical Drain Connections for Existing Drains (VCP Sewer Main)
Typical Drain Stacks for Future Use (VCP Sewer Main)
Lifting Hole Plug Detail for Concrete Pipe

Detail of Tapered Hole

Sewer Trench Detail

Typical Drain Connections for Existing Drains (DIP)
Typical Drain Stacks for Future Use (DIP)

DIP Drain Connections for Monolithic Concrete Sewers

DIP Drain Connections for Reinforced Concrete Pipe Sewers
Brick Sewer Drain Connections

Heavyweight Manhole Frame

Lightweight Manhole Frame

Standard CB/MH Lid

ADA Manhole Lid

Standard Lid for Infiltration Systems

Infiltration Solid Lid for Catch Basin

Detail of Frame Adjustment

Solid Lid for Manholes

Flat Top Slab Details

Type “A” Manhole Precast Bases and Rings

Reinforcement for Type “A” Precast Manhole Bases
Reinforcement Bar List for Type “A” Precast Manhole Bases
Type “A” Precast Manhole for Sewers 21" Diameter and Smaller
Type “B” Manhole

Reinforcement for Type “B” Manhole Bases

Type “B” Manhole Configurations

Modified Type “B” Manhole

Type “C” Single Drop Manhole

Type “C” Double Drop Manhole

Bases for Type “C” Drop Manhole

Precast Tumbling Basin

Concrete Collar/Connection Details

Standard Drainage Structures for Public Streets—CB and Inlet Details

Standard Drainage Structures for Public Alleys

Drainage Structures Restrictors

Drainage Structures for Private Development—CBs & Restrictors
Underdrain detail

Ladder Rungs

Abandoned Sewer Structure Details

Appendix



A.100.1 Traps — Interceptors — Separators — Basins

A.100.2 UPC Grease Interceptor Sizing Worksheet
A.100.3 Grease Interceptor Sizing Worksheet

A.100.4 Grease Separators—Sizing for Commercial Sinks
A.100.5 (continued)

A.100.6 Grease Basin Standard

A.100.7 Large Capacity Grease Interceptor

A.101 Grease Separator

A.102 Precast Grease Basin

A.102.1 Sand/Oil Interceptor Sizing Worksheet

A.102.2 Oil/Grease Trap/Interceptor

A.102.3 Lint Interceptor Sizing Calculator for Gravity Drain Laundry Machines
A.102.4 Lint Basin Standard

A.102.5 Lint Basin Standard

A.102.6 Precast Grease/Lint Basin

A.103 Precast Lint Basin

A.103.1 Triple Garage Basin

A.104 Triple Garage Basin

A.105 Drainlayer's License Classifications

A.106 Typical Cleanout to Finished Floor

A.107 Storm Outfall Sign on Waterways

A.108 Operations and Maintenance Plan Owner’s Certification Statement
A.109 Right of Way As-Builts - Record Drawings Form

Appendix
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; TAPERED HOLE IN CROSSHATCHED "

TAPERED HOLE
SEE THIS SHEET

SECTION OF REINFORCED
CONCRETE PIPE SEWER

ELEVATION

TYPICAL DRAIN CONNECTIONS
FOR EXISTING DRAINS

SEE THIS SHEET AREA, BACKFILL

PER NOTE 4

SECTION OF REINFORCED
CONCRETE PIPE SEWER

ELEVATION

TYPICAL DRAIN STACKS
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TYPICAL DRAIN
CONNECTIONS FOR
EXISTING DRAINS

TYPICAL DRAIN STACKS
FOR FUTURE USE

1. FOR TRENCH BACKFILL, USE FA-6 SAND,
CRUSHED CONCRETE SAND OR STONE SAND.

2. FOR GRANULAR EMBEDMENT, USE CA-11,
CRUSHED GRAVEL, CRUSHED STONE, OR
CRUSHED CONCRETE.

3. 12’7 OF CA-1 STONE IS ONLY REQUIRED

WHEN UNSTABLE MATERIAL IS ENCOUNTERED
AT TRENCH BOTTOM.

SEWER TRENCH DETAIL

$FILES$
$DATES

NOTES:

. ALL DRAIN CONNECTION JOINTS MUST BE MADE AS SPECIFIED IN SPECIFICATIONS..

1

2. FOR DUCTILE IRON PIPE DRAIN CONNECTIONS SEE SHEET NO. A.2.
3. FOR ALL GRANULAR EMBANKMENT, USE CA-T7 OR CA-11
4

. FOR BACKFILL OF HATCHED SUPPORT AREAS, USE CONCRETE. CA-11, FLOWABLE FILL, OR CLSM.
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DUCTILE IRON
/e BEND, BELL AND

PLAIN END

/E
AN
N /8
ONE FULL LENGTH /A
OF DUCTILE IRON AL
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N
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=
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I
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BAR DRIVEN INTO UNDISTURBED
EARTH, AS REQUESTED BY CDWM
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TRENCH BACKFILL

TYPICAL DRAIN CONNECTIONS
FOR EXISTING DRAINS
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VIT. CLAY PIPE
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CONSTRUCTED TO AN \\\
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GROUND GRADE.
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OF DUCTILE IRON
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BE MORTARED IN PLACE.
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EARTH, AS REQUESTED BY CDWM.

LINE OF UNDISTURBED EARTH

TRENCH BACKFILL

TYPICAL DRAIN STACKS

FOR FUTURE USE

CONTINUED
ABOVE

—

- ——

6" FOR 6" PIPE
8 FOR 8" PIPE |
10" FOR 10" PIPE |

NO SHRINK MORTAR AND
WEDGES IN TAPERED HOLE

SECTION OF MONOILITHIC
A CONCRETE SEWER

: K IN MONOLITHIC CONCRETE SEWERS,

FORM A TAPERED HOLE FOR EXISTING
6", 8", & 10’ DRAIN CONNECTIONS.

CONTINUED
ABOVE

FOR DETAILS OF
TAPERED HOLE,
SEE SHEET NO. A.l

% NO SHRINK MORTAR AND

WEDGES IN TAPERED HOLE

PIPE SEWER

TRENCH BACKFILL

OF GRANULAR EMBEDMENT

SECTION OF REINFORCED CONCRETE

GRANULAR EMBEDMENT TO SPRINGLINE

BREAK OUT HOLE, —/%
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END OF PIPE, AND PLACE ‘T4
CONCRETE COLLAR AROUND C N

TO SEAL I

INVERT ELEVATION %

OF EXISTING SEWER
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(NOT TO SCALE)

PROPOSED DRAIN
CONNECTION

INVERT OF PROPOSED
DRAIN CONNECTION

EXISTING BRICK SEWER,

FOR MONOLITHIC CONCRETE SEWERS

FOR REINFORCED CONCRETE PIPE SEWERS

FOR BRICK SEWERS

NOTES:

1. DUCTILE IRON PIPE MUST BE BELL END WITH PUSH-ON JOINTS CONFORMING TO ANSI SPECIFICATIONS

DUCTILE IRON PIPE DRAIN CONNECTIONS

BRICK SEWER DRAIN CONNECTIONS

A21.51 WITH CLASS 52 THICKNESS.
2. CONNECTIONS AND STACKS SHOWN MUST BE USED FOR 6, 8", & 10" DRAINS ONLY.
3. FOR VITRIFIED CLAY PIPE DRAIN CONNECTION AND DRAIN STACK CONSTRUCTION, SEE SHEET NO. A.l. STANDARD REVISIONS PERCENT COMPLETE DATE CITY OF CHICAGO ey, M
4. FOR TRENCH BACKFILL, USE FA-6 SAND, CRUSHED CONCRETE SAND, OR STONE SAND. DEPARTMENT OF WATER MANAGEMENT o
DATE DESCRIPTION CHECKED: A 2
5. FOR GRANULAR EMBEDMENT, USE CA-11, CRUSHED GRAVEL, CRUSHED STONE, OR CRUSHED CONCRETE. 30 BUREAU OF ENGINEERING SERVICES | o
1/5/15 | APPROVED_PLAN 60 REVIEWED: _
o ® 75 DUCTILE IRON PIPE
g % DRAIN CONNECTIONS ___OF
D I (S BULLETIN | | e
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SPECIAL DRAINAGE STRUCTURES
FOR PUBLIC STREETS AND ALLEYS

Length

$FILES$
$DATES

NOTE:
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4.2 m) %E | | |4s0) (140 sq. mm/m) |(No. 16)|(1.35 m) (660) CONCRETE FLAT SLAB TOP FLAT TOP SLAB AAPLICATION CAN ONLY BE USED WITH
5-0" | o 8 0.35 sq. In./ft. | No. 5 | 5-0" 32
(1.5 m) 3m (200)| (740 ss?q. rgm/m) (N:. 16) | (1.5 m) | (810) WRITTEN PERMISSION FROM CDWM'
STANDARD 602601-03 USE LATEST IDOT DETAIL, #602601
DRAWN:  SBW
-------- STANDARD REVISIONS PERCENT COMPLETE|  DATE CITY OF CHICAGO DESIONED:

DATE

DESCRIPTION

30

DEPARTMENT OF WATER MANAGEMENT
BUREAU OF ENGINEERING SERVICES

1/5/15

APPROVED_PLAN

60

75

90

FLAT TOP SLAB DETAILS

100

BULLETIN

CHECKED:

CDWM_Details.cel 8/5/2015 10:30:51 AM




CDWM Detai

$FILES

$DATES

PRECAST CONCRETE

CHICAGO STANDARD MANHOLE OPENING TO
NUMBER OF PRECAST RINGS REQUIRED FOR MANHOLE FRAME & LID ADJUSTMENT RING OR BE PLACED ON SIDE OF
BRICK AND MORTAR.
MANHOLES OF VARIOUS HEIGHTS Eéﬁ_‘%EgEéﬁE?LETngggT
" " " ><. °
TOTAL 9+ZEE§§{IE PRECAST RINGS BRICK | TOTAL 9+2|’:E§ME PRECAST RINGS BRICK | TOTAL 9+2552§{IE PRECAST RINGS BRICK < WHEN 8” RING IS I
HEIGHT| ~oRBEL AND/OR [HEIGHT | ~gRpEL AND/OR |HEIGHT | ~oRBEL AND/OR N
”H” =3[_5” 4I_OII21_8”1I_4II 8” 4II MORTAR ”H” =3,_5” 41_0”21_8[[1 I_4II 8II 4II MORTAR ”H” =3I_5” 4I_0I12I_8”1I_4II 8” 4II MORTAR :q- aj \/: —_— USED, OMIT TOP RUNG #
51_0” 31_5” 1 3// 121_011 31_511 2 1 3// 191_0” 31_5// 3 1 1 3// I\ /\ _\N IF THIS DIMENSION
17 ] 1 47 17 7 2 1 47 17 7 3 1 1 47 S ! 7 — IS LESS THAN 16”. s | N —
1 -4 k ™M o as
2 n n 1 1 1 n 2 " n 2 1 1 n 2 n n 3 1 1 1 1 " V h L & % | | \I m 5
3" “ 1 1 2" 3" “ 2 1 2" 3" “ 311 1 1 2" 6/—. > /'2,_0 — 1Fe6’” wlo ™ | N |
4II n 1 1 3// 4II " 2 1 3// 4II " 3 1 1 1 3” : / \ /; Ep //_ 2”¢ HOLES IN WALL’ 5 % B | B ; g
52 Z 1 1 4Z 5:: Z 2 1 4Z 5:: Z 311 1 1 4Z < . N I ——— INSERT TYPE X’ RUNGS n|- | 7 (%
6 , 1 1 6 i 2 1 1 1 6 i 4 1 W ey © E N IN APPROPRIATE HOLES | B | |
7 1 2 7 2 1 1 2 7 4 2 H J - K —— w0 _ ol . . . o
8” n 1 3// 81/ " 2 1 1 3// 8// " 4 3// o N os | <, o \(\l ~— & PLUG WITH NON I:L_ < | E: <E
9” " 1 4” 9” " 2 1 1 4” 9” " 4 4” = : B," 2/2” 1 - - SHRINKING GROUT- UNUSED N E éﬁ | = s E
10" “ 1 1 1” 10" " 2 1 1” 10” " 4 1 1” L g e—— = ___T__ﬂ% 3 S HOLES WILL BE FILLED. Ol ] ' | M Ol
117 n 1 1 2 11" " 2 1 2 117 " 4 1 o N — ,”'_5—I7/ = 1 /{I—\ g Zﬁg E\l | / E\l [Ag
6'-0" 3'-5" 1 1 3” 13'-0"] 3'-5"| 2 { 3” [20'-0"] 3'-5" | 4 1 3” pre) F 2 NS N a m— RUBBER |
17 1 1| 4" 172 i 47 17 " 4 1 4" O/ b e s 4 B = b | <1 | GASKET
2 " "n 1 1 1 " 2 " " 2 /‘ 1 1 " 2 " " 4 1 1 "n - : g | L ' Q O 0, -L |
3// "n 1 1 2// 3II " 2 /‘ 1 2// 3// " 4 1 2// ~ “A K —_— C _____________
i 1 1 3 VAR A q Y LR 1 3 Q g | S eeow | owl3 b X S~_KEY AND KEYWAY FOR PRECAST
" "n " " " " " " "n 1T I N Y L | O o Z |_|J
5 1 1 4 5 2 1 1| 4 5 4 1 4 F——F——F+R|| E§ 22 w|_ E SEWER DIAMETER D MANHOLE BASE TO SUIT
Al ! L T R 612 11 v 6 14 LE R Tl +o 29 3138 # # CONCRETE PIPE AS FURNISHED.
7// /i 1 1 1 2// 7II " 2 /‘ 1 2// -{Il " 4 1 1 2// ,B,% RUBBER ’A m \Q' - : ) _o
8// "n 1 1 1 3// 8II " 2 ﬂ 1 3// 8// " 4 1 1 3II Vg GASKET o \I ?Q ? < E
9// "n 1 1 1 4II 9II " 2 /‘ 1 4II gll " 4 1 1 4II : N A Z |Y') ~ m
" "n " " " " " " "n e = o N ~
10 1 1 1 10 2 ] 1 1 1 10 4 1 1 50 | | wx Z . ~ :q PLAN «x {3 —0" DIA. FOR SEWERS 42" DIA. & SMALLER
11" “ 1 1 2" 11" “ 2 1 1 1 2" 11" “ 4 1 2" N e - n > I_(\ W /"
770" 37—5" 1 1 37 [1a’—0" 3'—57| 2 1 1 1 37 |217—0" 3757 | 4 1 37 5 2/ \ =F= Sl —— 4’-0"” DIA. FOR SEWERS 48’ DIA. & LARGER
1 " "n 1 1 4 " 1 " " 2 /‘ 1 1 4 " 1 " " 4 1 4 "n B:A ) 2 \ ; ” \N |— D 8 (\.|
5 T T B L B e R === h ®l\ 2« 3|3 o KEY TO SUIT PRECAST
oo S S N
4II n 1 1 1 3// 4II 7 2 1 3// 4II 7 4 1 1 3[[ | m L _\N m 8 g o — ; ; ;.A RINGS AS FURNISHED
5// II 1 1 1 4// 51/ 77 2 1 4// 5// 7 4 1 1 4” . — = ok LéJ -% 9{ S N A ‘ ¥ 3 O” DI 4 Q P
7 n 7 " 7 7 7 7 n .- . (_0 ~ . /_ 4 .
A A R 0 A I a5 o ror somews| | av | N\ 8|3 Sey | s-orom | o
7 /i 7 7 7 7 7 7 U/ N B 42” DIA & SMALLE : - 0 3 =z A ‘ /R
8 1 3 8 2 1 1 3 8 4 1 1 3 ol A E . - A n >0 @ YAl \
9” " 1 4" 9” " 2 [ 1 1 4" 9” " 4 1 1 4" J - | ——8"" RING, WHEN USED S — — Q _/, —
107 " 1 1 1” 107 7 [ 2 | 1 1 17 107 " | 4 1 1 1] 17 < - MUST ALWAYS BE a2 B \ °
11" 4 1 1 2" 117 4 2 1 1 2" 117 4 4 1 1 1 2" 57114’ DIA. FOR SEWERS| +| 5" - N — e T
8/_0// 3/_5/[ 1 1 3// 15[_0[/ 3[_5” 2 1 1 3// 22/_0// 3/_5” 4 1 1 1 3II A,:, 48” DIA. & LARGER Q ', PLACED DIRECTLY |— g » ‘—A I . 4. .A‘\ \ Z
1 " n 1 1 4II 1 " " 2 1 1 4II 1 " " 4 1 1 1 4II b,; I . | . UNDER CONE. I\ 4‘ “ . | " 44 A‘ \
2// n 1 1 " 2II " 2 1 1 1 1 " 2// " 4 1 1 n i 2/2 —\ \N A‘; . .:‘ | A‘k \ _ 1
3// n 1 2// 3II " 2 1 1 1 2// 3// " 4 1 2// R < _\ R 4‘ k.A: AA‘ “f‘
4II n 1 3// 4II " 2 1 1 1 3// 4II " 4 1 3II ;Q (\-o J—f Al L a {4
5// n 1 4II 5II " 2 1 1 1 4II 5// " 4 1 4II \C\l - ~< . %4 I :‘
6// /i 1 1 1II 6II " 3 1II 6// " 4 1 1 1II T}j ‘A“d i .‘b
7// " 1 1 2// 7II " 3 2// -{Il " 4 1 1 2// (/) A_A‘ . “‘4‘ )
8// n" 1 1 3// 81/ " 3 3// 8// " 4 1 1 3// | TYPE //Y// LADDER 44“ R T
9// n 1 1 4II 9II " 3 4II gll " 4 1 1 4II RUNGS ON dk \; ) N ) Adk :
10// n 1 1 1II 1OII " 3 1 1II 10// " 4 1 1 1II 16” CENTER. S ;'— 4|/2II A‘ -
11// n 1 1 2// 11II " 3 1 2// 11// " 4 1 1 2// o 1 D
9’-0"] 3’5" 1 1 3” |16’-0"] 3'-5"[ 3 1] 3”7 [23’-0"] 3’5" | 4 | 1 1 3” s F\ .(“’\ * THIS DIMENSION A
" n " " " " " " n [ VARIES SEE . E . A IS 6 FOR 30 DIA . 4; . A' NOTES:
1 1 1 4 1 3 1 4 1 4 | 1 1 4 ’ - 7z 1" 2
5 N O N 3 A 1 1 o . O O BASE TABLLATION 0 ONBASE ONLY 7 i— 6" MINIMUM GRANULAR
T ] T s ] 2 a1 L , G 5 EMBEDMENT UNDER ALL
5[/ n 1 1 1 4II 5ll 7 3 1 4II 5[/ 7 4 1 1 1 4Il NOTE IIA”: m \ d‘ . AA A.. PRECAST MANHOLE BASES
6 7 n 1 1 1 7 6 14 7 3 1 1 1 7 6 7 7 5 1 n _ ) . . - N
77 1 1 2" 77 " | 3 T 1] 27 77 5 2" WHERE THE 8" RING IS INDICATED | | * THIS DIMENSION IS 6
8" " 1 1 3" 8" " |3 1T 1 3" 8" " 5 3" A SEPARATE ONE PIECE CONE 37-4" K | J | G ON BOTH SIDES FOR A
9” " 1 1 4" 9” ” 3 1 1 4" 9” ” 5 4" IN HEIGHT MAY BE USED AS AN Z
10[/ n 1 1 1 1 7 10” 7 3 /‘ 1 7 10[/ 7 5 1 1 n ALTERNATE. A 24 DIA' BASE
1 1 7 n 1 1 1 2” 1 1 7 7 3 /‘ 2” 1 1 7 7 5 1 2 n
10"-0"] 3"-5" | 1 1 1 37 M7'-0"] 3"'-5"| 3 { 3”7 [24"-0"] 3"-5" | 5 1 3"
1 ” Y 1 1 1 4” 1 m ” 3 1 4” 1 ” ” 5 1 4” MANHOLE BASE, FOR DETAILS SECTION B_B
2// /4 1 1 1 1 /4 2" /4 3 1 1 1 /4 2// /4 5 1 1 /4 SEE THIS SHEET
3// n 1 1 1 2// 3II 7 3 /‘ 1 2// 3// 7 5 1 2//
4II n 1 1 1 3// 4II 7 3 /‘ 1 3// 4II 7 5 1 3II
(O ! 3 q 113 1 ! - DETAIL OF PRECAST RINGS DETAIL OF PRECAST BASE
6 7 n 1 1 1 1 1 7 6 7 7 3 /‘ 1 1 7 6 7 7 5 1 1 1 n
7// /i 1 1 1 1 2// 7II 7 3 /‘ 1 2// -{Il 7 5 1 1 2/I
8” n 1 1 1 1 3// 8II 7 3 W 1 3// 8// 7 5 1 1 3II
L . . 1 14 S 13 1 i S 12 LI . - SEWER DIMENSIONS OF PRECAST MANHOLE BASE "
10 1 1 1 1 10 3 1 1 1 1 10 5 1 1 DIA RUNGS
1 1 7 /i 1 1 1 2// 1 1 1/ 7 3 1 1 1 2// 1 1 7 7 5 1 2 /i — = . A B C D E F G J K L M N P O S
11’_OZ 3’;5” 1 1 1 3:: 18'_OZ 3’;5” 3 g 1 1 3:: 25’_OZ 3’;5” 5 1 3:: |<_E| |<_[| 120//121_4|/21 12112"[12” 16"2” 12 4'—0" 4' —0" 4/_4|/2u 21_7|/2// o/ 54 3/ _g" |3 —g” 3/_10|/2u -0 18"2” 6
;” . 1 1 1 : ?” ;” . g : 1 1 1 ?” ;” . g ] 1 ?” . 0 . \D 108”111_4|/21 12//12// 12// 16"2” 12l/ 3/_8// 31_8// 4I—OI/2” 21_5// 21_2//31_2|/2// 3/_2|/211 31_2// /_O// 6"2” 6
3// n 1 1 1 1 2// 3II n 3 1 2// 3// n 5 1 1 2/I \q_ :O : : b 102//101_10|/21 12// 12// 12// 16I/2” 12// 3/_6” 3/_6” 3/_10',2” 2I_4II 2/_1 n 3/_0// 3/_0// 2/_10',2” _OII 16"2” 5
47 a 1 1 1 1 37 4" 7 3 1 37 47 7 5 1 1 37 l:'lj T EI\IF:) 96” 10/_2|/2II 11//11// 11// 15|/211 11// 3/_3// 3/_3// 31_8|/2u 21_3// 23// 21_10|/2/21_10|/211 21_5// _0// 9|/2// 5
SZ Z 1 1 1 1 4;; 5:; Z 3 1 4;; 5;; Z 5 1 1 4;: = o« 90” 9’_8',2” 1 1 n” 11 n" 11 n” 15',2” 11 ) 3/_1 " 3/_1 n" 3/_6|/2II 2/_1 |/2” 22// 2[_9// 2/_9// 2I_O|/2” I_OII 19',2” 4
$~ . g ; $~ . g 1 1 ; $,, . g 1 1 ; S S 84" 19'-0'%" [10”10”[10"|147,"[ 10”2/ 11" [2'-11"| 3" -2l," | 23" | 21" |2'-5l,"|2"-5\,"| 1'-9" |2'-0"|121"| 4
L " I ] 1] / "
7 7 7 7 7 7 7 7 7 =+ ~ 78 8 _6',2 10// 10// 10// 14',2 10// 2/_9// 2/_9// 3/_0',2” 22// 20// 2/_4',2” 2 _4|/2 1I_4Il I_OII 6"2” 4
g” 7i 2 Z” g” 77 g 1 1 Z” g” 77 g 1 1 z” 72 " 7[_10|/2” 9// 9// 9// 13',2” 9// 2/_6” 2/_6” 2/_1 0',2” 21 n 18” 2/_2',4” 2/_2',4” 11',4” I_OII 15',2” 3
10 ’ 2 1 1 10" i 3 [ 1 1 1 10 i 5 1 1 1 1 4 /! 66" [7'-4l/"| 9”[9”|9” 13" 9”[ 2’ -4" [2'-4"[2" =8!," [19!," | 17" [2'-0!,"[2" -0!" 7" -0"]1 9" | 3
11 2 1 2 11 3 1 1 2 11 5 1 1 1 2 60” GI_SI/ZII 8” 8// 8” 12|/2” 8” 2/_1 |/2” 2/_1 " 2/_6” 18// 15// 1/_5|/2II1I_5|/2” 7// I_OII18|/2” 2
" sy _qq _qr 54" [6'-2!,"| 8”| 8" | 8" [12\,"| 8”| 23'4"| 23"|2'-4" [17" 14" 111" 111" 7" R'-0"H2!4" | 2
1 ¢ LADDER RUNG’TYPE X 9 LENGTH 2 _11 OR 3 _4 48 Y72 5 / —6'/2” 7 " 7 " 7 " 1 1 |/2” 7 " 20'/2” 21 " 2 7 _1 /i 1 5 " 1 2|/ | 4|/2” 4|/2” 7 " _OII 21 |/2” 1
INSERTED INTO 2“¢ HOLE IN WALL & PLUGGED BY 227 5 oA 77 7 T T 18T 197 237 147 i : : T 217 igl
MANUFACTURER WITH NON-SHRINKING GROUT. o T T T e 7o) 187 | 197 23 14 11 | — | — 1772 1 21 1875 | 1
36" [4'-4'%" 67| 6”] 6”[10'4"| 6 16 16 20!4," 11214, gl — — 10!/, 18" 14!/ 1
SECTION A_A 30// 4/_0// 6” 6” 6” 12// 6” 14// 14// 20// 12// 8|/2” - - 6” 15// 11|/2” 1
24// 4I_OII 6” 6” 1211 12” 6” 16// 16” 16// 9|/2H 9|/2” - - 6” 12// 8"2” 1
NOTES:
PRECAST CONCRETE RINGS MUST CONFORM TO A.S.T.M. DESIGNATION CT76 FOR
“REINFORCED CONCRETE CULVERT, STORM DRAIN, AND SEWER PIPE’”, CLASS II, WALL B.
STANDARD REVISIONS CITY OF CHICAGO DRAWN: ~seW
STANDARD LENGTHS OF RINGS ARE: 4/-0, 2-8". 1’-4”, 0’-8" AND 0’-4" COLLAR. PERCENT COMPLETE | DATE DEPARTMENT OF WATER MANAGEMENT |20 —
CHECKED:
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES | .. o
ALL REINFORCEMENT STEEL REQUIRED FOR PRECAST RINGS MUST BE INCLUDED IN 12/28/15 | APPROVED_PLAN 60 ) REVIEWED: _
THE PRICE BID FOR ALL MANHOLE ITEMS. 75 TYPE A" MANHOLE OF
90 PRECAST BASES AND RINGS — —
100 PN
________ BULLETIN ————
0):'08:41 AM




© % :N Q N
‘<_t| - % b ™ N r
N I N 0 ) _\N ©
M M <C © © 0
\ ] |=' IJ) - — © — ol
—— ——— { | " | T3 o < Y T
.! \_ > < —M < M M | @] N < M
| © 1'/2” CLA— /_\ | . N - ® IJ') \| 7/ ~ <IE M
| i e ':E © I A e — _!_0' _ | ™ \ o A L o
| ' ' h | | I : S B T <k
3 A | 3 A 3, My @ R N ~~ <|E © ! 5 < | I o) | | <| W0
. . N N N Ml © I N N | -~ | o — IVI7 o
Q T | T © 2 2 N | O —\y M © . — I — . L -
5 | T2 . |5 oSBT B3| 3, © ' <] & 7R &
S | g RS : © T_ _T Z © = o CHl B S Io | L A5 TD:]:
| kB < . ol © | © b ol ©
o O < N2 To) N © < - L Q\ J o
| * ! o T < T o« N ™ i o © l/O‘l O —T— @
' | 5] i 3 i 3% 3 2
i — R ER ] M T 0 o o ¢
| =g . (qo) | N ' ~ < = ° | ° =
3 ! :l_ | . ! N| 2 . ; \// ) © } ~ © . = o . ——©
" ~ | — O i | I T T T |
: E 2 o % ! — == | — — =
:N N N \ci iO/ ?\I‘ N - N = <
~ o ™ . B 3 \J VAR Y B
N © & ™ N o
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— PLAN | ™ N
KEY TO SUIT PRECAST — ™ PLAN
MANHOLE RINGS -
AS FURNISHED KEY TO SUIT PRECAST O 3-A6
MANHOLE RINGS \N i
AS FURNISHED - ©
:. :N 3_A6 @ 3” d 1/
_— A8 —# AT = AS A4 . 3-A5 @ 3
s KEY TO SUIT PRECAST \ — KEY TO SUIT PRECAST N Ad
(" : e e MANHOLE RINGS -
‘e L [T AS FURNISHED AS FURNISHED
b : 1" CL. -
| —H—— SEE NOTE 5 117" CL.
X > | /—A3 '
= I
A3
S Wy oL 15-48 @ 127 N e
A2 2" CL. 2" CL:
AT @ 12 0.C. SECTION B-B SECTION D-D
SECTION C-C
SECTION A-A
MANHOLE BASE FOR SEWERS MANHOLE BASE MANHOLE BASE
MANHOLE BASE FOR SEWERS 36" DIA. AND 42" DIA. FOR 30" DIA. SEWERS FOR 24 DIA. SEWERS
48’/ DIA. TO 120’ DIA. INCLUSIVE
STANDARD REVISIONS PERCENT COMPLETE|  DATE ep RQILIYT 8FF WCPEIRCA%OGE o DESIGNED:
NOTES: DATE DESCRIPTION 30 SUNEAU OF ERGINEERING. SERVICES e An 6
1. TWO LAYERS OF REINFORCEMENT FOR 66" DIA. MANHOLE AND OVER. 1/5/15 REVISION 60 REVIEWED:
® 75 REINFORCEMENT FOR TYPE ""A”
Wi 90 PRECAST MANHOLE BASES —OF
§§ BUL1|?EOTIN L —
CDWM_Details.cel 8/5/2015 10:44:36 AM




SCHEDULE OF REINFORCEMENT

é\s‘é" REINFORCEMENT BAR BENDING DIMENSIONS
N SIZE NO. | WEIGHT — LBS
é& MARK | "\ g | TYPE| LENGTH fron ExcH | ToTAL A B c D E F G H J K 0 R
120A1]| 8 T3 |[35'-434'| 6 |94.51| 567 2'-8" [10'-5"
° 1120A2] 7 g |22'-5" 5 |45.82| 229 22'-5" 8’'—0" 8'—-7l."|5'-21,"
i 120A3| 6 12 [14'—454"| 5 |21.61| 108 9’'-654"] 4'—10" 4' =31," 2’ 21,11
O |120A4] 7 | D10]19'-0l" | 12 [38.86]| 466 | 4’6" [5'-1114"]4'—101/{"[3' 834" |3'-10\/{] 2’ -33/" 3/5l/4" 3'—5"3”4
120A5| 8 12 [17'-105¢] 5 |47.76] 239 3'=6" | 9'—654"4'—10" 4' =31, 2! =21/
:O 120A86| 5 T3 [15/-1" 3 |15.74 47 20" [4'- 3.4
120A7| 4 |sTR] 5’87 | 66 | 3.79] 250
Cj 120A8| 5 |12 [10'-9” 4 | 11.21 45 9'—9" | 1'-0" 101/ 6l4"
TOTAL 1951
. |108A1] 7 T3 [31'-11" 6 [65.24]| 391 2'—4" |9'5"
<C [108A2] 6 g [20'-25¢"| 5 |30.37]| 152 20’ 254" 7' =21 7'—954"|4' -8/
5 108A3| 6 12 [12'—9" 5 [19.15 96 8'-5" |4'-4" 3/ gl 2’ =23,
108A4| 7 | D10J17'-0%"| 12 |34.81] 418 |4'—1” |56\ 4’5\ [2' 117" 3'=6" | 2’11 3/—154" 3'—15/,”4
>~ [108A5] 7 12 [16'-0" 5 |32.70] 163 3'-3" |8/’-5" [4'-4" 3-8l 2! 23/
o0 [108A8] 5 T3 [15'-1" 3 |15.74 47 20" [4'- 3.4
O [108A7] 4 |sTR.)5'-87 | 62 | 3.79]| 234
~ [108A8] 5 |12 [9'-8" 4 | 10.09 40 8'-8" | 1/'-0" 101/4" 6l/4"
TOTAL 1541
. 1o2a1] 7 T3 [30’'-3" 6 [61.83] 371 2'—4" [8'-1034"
<C [102A2] 6 3 [19'-0" 5 [28.54]| 143 19'-0" 6’9l 7'—41,"]4' 51,5
— [102A3] 6 12 [12'-3” 5 [18.40 92 8’'-0” |4'-3" 37V 2'=2"
. O [102a4] 7 _| D10 16’ 01" 12 [32.79| 393 | 3'-9” [5'5%" |4'—15% |2'-8%" |3'—24,"| 23" 2/ =111/ 2 1114
+ | ~ [102A5] 7 12 [15'-4" 5 |31.34] 157 3’1" |8’-0” [4'-3" 3 774" 2’2" ]
0w | &y [10248] 5 T3 [15'-1" 3 |15.74 47 20" [4'- 31/§
O 8 102A7| 4 | sTR. 5’'-8”| 58 3.79| 220
O| ~— |10248] 5 |12 [ 9’'-3” 4 | 9.65 39 8'-3"| 1'-0" 10l.4" 6l/4"
() TOTAL 1462
- 96A1| 7 73 |28'-8"| 6 |[58.38| 352 2'-4" | 8' 5"
Q: <' 96A2| 6 g 17’114 5 [26.94] 135 17’ —111/4 6'-4 " T'=21,"14" =21,
— | 96A3] 6 12 |11'-6”| 5 |17.27 86 7'-5" 14'—1" 3'—6" 2/l
Nl O ] 9sa4]l 7 | p1oha'—103%"] 12 [30.38| 365 | 3’8" | 5'—=0" [3'-111,"|2" 274" |3'—13/"| 221-" 2' —954" 2’ -954"
Ll 96A5| 7 12 [13'5"| 5 |27.43| 137 2'-103{'| 7'-5" |4'—1" 3'—6" 2/ =114
|~ 96A6| 5 73 [15'=1"[ 3 [15.74 47 20" [4'=3l.4"
o 0‘9) 96A7| 4 |sTR.] 5'-8”| 54 | 3.79 204
% g6A8| 5 |12 | 8'—8"| 4 9.04 36 7'-8" |1/-0" 10" 654"
TOTAL 1362
<§E 90A1| 6 T3 |26’—6"| 6 [39.80 239 2’0" [1' 101/
<" 90A2| 5 9 fe'-7/4| 5 17.32 87 6’ -71/4 5’ —10!/4" 6 95" B’ —11174]
> | — [ 90A3] 6 12 |11'-0"] 5 |16.52 83 7'-0" [4'-0" 3'-5" 2 —03/4"
<| O [ 90a4] 6 | D10[13-934"] 12 [20.70| 248 | 3'—6" [4'=71,"[3'-91,"| 2234" | 3’0" | 214" 2'—glsg" 2'—8lg"
< | . |90A5] 6 12 |13'=9"[ 5 |20.65[ 103 2’9" |7'-0" [4'-0" 3'-5" 2' 034"
P 90A6| 5 T3 |15'—1"] 3 [15.74 47 20" [4'=3l.4"
E OQ, 90A7| 4 |sTR.] 5'-8”| 50 | 3.79 189
S 90A8| 5 |12 | 8'—2"]| 4 8.51 34 72" 11'-0" 93/ 7"
TOTAL 1030
= 84A1| 6 T3 25'—3"4 6 |37.93| 228 2'=0" |7'-414"
o | 84A2] 5 g k5’541 5 [16.12 81 15’ =51/, 5’5l 8’ =21, /"37 -8l
% |<_':| 84A3| 5 12 |9'—10"| 5 [10.26 51 6'-4" [3'-6" 3'—” 211"
L | o |L84A4]| 6 | D10[12-6ls"[ 12 [18.79 | 225 [ 3'-2" |4’'—454"|3'—41/"|1'—6T4"[2'—814"| 191" 2'—454" 2' —454"
84A5| 6 12 [12'5"] 5 |18.65 93 2'-1" |6'-4" |3'-6" 3'-0" 211"
20N 84A6| 5 73 [15'—1"[ 3 [15.74 47 20" [4'=3\.4"
L(/I)J g 84A7| 4 |sTR.] 5'-8”| 46 | 3.79 174
84A8| 5 |12 | 7'-6"]| 4 7.82 31 6’6" |1/-0" 101/ 6.4
<
TOTAL 930
@ . L78A1] 6 13 [23'-7"| 6 [35.42] 213 2’0" |6’ —10!/
<C | 78A2| 5 9 [14'-334] 5 [14.93 75 14/ =33/4 5'-0" 7'=93,{'|3" -51/4"
| 78A3] 5 12 | 9'-3"| 5 9.65 48 6'-1" [3'-2" 2" 81" 195"
O [78a4] 6 | D10 115" 12 [17.26 | 207 | 3’1" | 4’0" |3’'-3” J'—1T¢" |2’ -754"] 19'/¢" 2' 354" 2' 354"
~ [78A5[ 6 | 12 |11'—9"[ 5 [17.65]| 88 2’6" |6'—1" |3"-2" 2'-8lsp" 1954"
00 | 78A8| 5 T3 |15'—1"| 3 [15.74 47 20" [4'=3.4"
N~ | 78A7] 4 |sSTR.] 5'-8“| 42 | 3.79 159
78A8] 5 [12 | 7'-3"| 4 7.56 30 6'-3"” [1/-0" 93, 7"
TOTAL 867
72A1] 6 13 | 22'’=0"| 6 [33.04] 198 2'—0" |6'—4's"
o | 72A2] 5 g |13'-3"| 5 [13.82 69 13'-3" 4'-8" 5'—¢” | 3'=2"
i 72A3| 5 | 12| 8'-6”| 5 |8.87 44 5'—6" |3'-0" 2'—63%" 183"
O | 72A4| 6 | D10]|9'—1134] 12 |14.94 | 179 | 2’6" [3'-8l,4"|3'—0" | 9lg" [2'—134"[ 15!," 2'-134" 2 134"
72A5| 6 12 | 10'=9"| 5 [16.15 81 2'-3" |5'—6" [3'-0" 2' 63 183"
?\I 72A6| 5 T3 | 15'—1"] 3 [15.74 47 20" [4'=3l.
1 "
~ arsl 5 112 [ oo 2 [7oa [ 25
TOTAL 790

$FILES$
$DATES

STRUCTURAL NOTES:

PLACING OF CONCRETE- CONCRETE MUST BE PLACED IN ACCORDANCE WITH THE METHOD
OUTLINED IN THE CITY OF CHICAGO STANDARD SPECIFICATIONS.

CONSTRUCTION JOINTS - JOINTS NOT INDICATED ON THE DRAWINGS MUST BE SO MADE
AND LOCATED AS NOT TO IMPAIR THE STRENGTH OF THE STRUCTURE AND MUST BE
APPROVED BY THE COMMISSIONER. JOINTS MUST BE CONSTRUCTED IN ACCORDANCE
WITH THE METHOD OUTLINED IN THE SPECIFICATIONS.

CONCRETE PROTECTION FOR REINFORCEMENT- ALL REINFORCING STEEL MUST HAVE
CLEAR CONCRETE COVERING AS FOLLOWS (UNLESS OTHERWISE NOTED) :

3 AT EXTERIOR SURFACES WHERE CONCRETE IS DEPOSITED AGAINST THE GROUND;
2.5 AT SURFACES WHERE CONCRETE IS FORMED BUT SUBSEQUENTLY WILL BE IN
CONTACT WITH SEWAGE; 2 AT ALL OTHER SURFACES.

REINFORCING STEEL- ALL REINFORCING BARS MUST BE ACCURATELY PLACED AND
SECURELY SUPPORTED BY BAR SUPPORTS, SPACERS OR HIGH CHAIRS.

ALL LAPS IN REINFORCING STEEL MUST BE BASED UPON THE 1989, ACI
BUILDING CODE.

UNLESS OTHERWISE NOTED. HOOKS AND BENDS ON BARS MUST CONFORM TO
RECOMMENDED DETAILS AS GIVEN IN THE ““MANUAL OF STANDARD PRACTICE",
C.R.S.I. 1990.

THE FOLLOWING ABBREVIATIONS ARE USED TO INDICATE THE LOCATION OF REINFORCING

BARS:
T. DENOTES  TOP N.F. DENOTES  NEAR FACE
BOT. DENOTES  BOTTOM F.F. DENOTES  FAR FACE
LI.F. DENOTES  INSIDE FACE E.F. DENOTES  EACH FACE
O.F. DENOTES  OUTSIDE FACE E.W. DENOTES  EACH WAY

PLACING BAR SUPPORTS- ALL REINFORCING BARS MUST BE SUPPORTED, ANCHORED
AND TIED AND MUST CONFORM TO THE ““RECOMMENDED PRACTICE FOR PLACING
REINFORCING BARS', 1986, PREPARED BY THE CONCRETE REINFORCING STEEL INSTITUTE.

&
Na REINFORCEMENT BAR BENDING DIMENSIONS
O
%«‘29 MARK SNIOZE TYPE| LENGTH Rggb "éEALfIHT = U_'Fff A B c D E F G H J K 0 R
66A1] 6 73 [20'5"] & [30.73] 184 2'-0" B'—101"
° [66A2]| 5 9 [11'=10] 5 [12.35] 62 11'-10" 47 21,¢" 5'—13'P" —111/4]
<C
— |66A3] 5 12 [ 8'=2"] 5 8.52 43 52" [3"-0" 2" -1" 181/5"
O |e6Ad4| 5 [ D10[9'-134"] 12 [ 9.51 114 [ 2’6" [ 375" [2791,7| 41" | 2’2" | 15" 235" 2354"
66A5| 6 12 |10’'-4"| 5 |15.50 78 2'=2" |[5'=2" [3'-0" 2'-1" 1814,"
ED 66A6| 5 T3 [15'=17] 3 [15.74 | 471 20" |4’'-31.}
O [68A7[ 4 | STR. 5'-8"| 36 | 3.79 136
66A8| 5 12 | 6'-56"| 4 6.69 27 5'-5" [1'-0" 10l/4" 6.4
TOTAL 691
<' 60A1| 6 T3 [18'-11"1 ® 28.41] 170 2’0" |5'—4l»"
— [60A2| 5 9 |10'=9”[ 5 [11.21 56 10'-9” 3/—gl," 5/ 111, 2' 8"
| O [eoA3[ 5 |12 [7'—4”]| 5 [7.65 [ 38 4'-1" [2'-9" 2/ 43" 177
+ | _ [60A4] 5 [p10 [8’-134"| 12 |8.46 [ 102 | 23" ] 3'-6"] 231" [ 44" [ 231" | 14" 1654" 1654"
0| leorsl s T12 Jo-a"] 5 [9.7a [ 49 2’0" |4 1" |2'-9" 2" —434" 17 .
O 60A6| 5 T3 | 15'—1"] 3 15.74 47 207 [47-31.4"
O © [goa7 4 |STR.| 5'-8"| 27 |3.79 102
O] TOTAL 564
- o [54A1] 6 [ 13 |17'—4”| & |26.04| 156 2’-0" [4"-1014]
o 5 54A2] 5 9 |95, 5 |9.87 439 9’ 51,1 3733 4 5l 25"
54A3]| 5 12 | 6'-8"| 5 6.95 28 4'-2" |2'-6" 2" =134 151"
(o)
wn 54A4| 5 |p10 [7'—274"] 12 7.55 91 [2'—0” | 3’7" | alg" [205%" [ 1234 105" 1054"
|_|_|J Z |54A5] 5 12 | 8'-8"| 5 9.04 45 2'-0" | 4’2" [2'-6" 2/ 13, 151"
N [54A6] 5 T3 |15'—1"]| 3 15.74 47 20" |4'3.4
% LO [54A7] 4 |STR.| 5'-8” | 25 | 3.79 95
TOTAL 511
Z: . [48A1] 6 [ 13 |15’=9”[ & [23.66 | 142 20" |4'—4\4"
= <C [48A2] 5 g |8'-0»"| 5 8.39 42 8/ —0!s" 2/ =9l 4’2" | 22"
E 48A3] 5 12 | 5'=9” | 5 6.00 30 3'-8" [27-1" 214" 123
N 48A4] 5 |p10 |6'-5!»"] 12 [6.74 81 [2'-0” [3'-7114"] 5l | 47¢" 17" 17" 354" 354"
<C| > [48A5] 5 12 77-6"] 5 7.82 39 217 [3'-8" |2'—q1" 2134 1234
I | oo [48A6] 5 13 |15'=17| 3 [17.74 47 20" |43
< |48A7[ 4 [sTR.| 5'-8“| 22 | 3.79 83
L TOTAL 464
& 42M[ 6 | 13 |14'—2”] & [21.28[ 128 2/-0" [3'—1014]
— <" 42A2| 5 g | 77-6”| 4 7.82 31 7'—6" 2’9" 3’3" [ 23"
— |42A3] 5 12 | 5'—4" | 4 5.56 22 3'-3“ |2'—1“ 22144 131"
o | O [42a4] 5 12 [ 6'=4" | 5 6.61 33 14" | 3'-6” | 20” 174" 104"
O . [42a5] 5 12 7"1"] 5 7.39 37 21”7 [3'=3" J2:'—q" 211" 120"
Lo | &y {4288 5 [ 73 [117—117 3 [12.43] 37 20" |33
< [|42A7] 5 12 | 6'-8"| 5 6.95 35 18" 3'=6"| 20" 174" 10!74"
& 42A8[ 4 |sTR.| 4’8" | 21 3.12 66
TOTAL 389
(Q . I136A1] 6 [ 13 |12'—7"[ 6 [18.90] 113 20" |3'-4'4"
oD | <C [B6A2] 5 9 [e6'—0"[ 4 6.26 25 6'—-0" 2/ 2" 3'-0” [ 20"
E 36A3] 5 12 | 4'-6" | 4 4.69 19 2'—9” | 21" 18" 104"
36A4| 5 12 | 5'=0"] 5 5.22 26 7" 3'-0" | 17" 141, 83/
~ [3845] 5 12 | 5'-9"| 5 6.00 30 157 [2/=9” | 21 18" 103"
© [36A6] 5 73 [11-117] 3 [12.43 37 20" [3'3.4"
M [36A7] 5 12 | 5'-8"| 5 5.91 30 15" 3'=0"] 17” 141" 83/
36A8] 4 |sTR.| 4'-8”] 18 [ 3.12 56
TOTAL 336
30A1] 6 | T3 [11'=1”| 6 |16.65 | 100 2'=0" |2"=1014]
<" 30A2| 5 9 | 4’4" 4 | 4.52 18 4'—4" 18" 2'-10" 17"
— |30A3] 5 12 [ 4'-0” 4 [4.17 17 2’3" 21” 18" 103/
O (3044 5 |12 [3'-10”] 5 | 4.00 20 2'=1"] 15" 1237 T34
. [30A5] 5 |12 |5’-3" 5 | 5.48 27 157 [ 2"-3"| 21" 187 104"
> |30A6] 5 | T3 [11'—117 3 | 12.43] 37 20" [3'-31/)
% 30A7] 5 | 12 |[5°1” | 5 | 5.30 | 26 157 [ 27" | 15" 1257 737
30a8] 4 [STR[4’-8" 15 | 3.12 47
TOTAL 292
<t |24m] 6 [ 9 | 3'"5"] 6 5.13 31 3’5" 13" 2/ =31, 141/
— [24A2] 6 [13 | 9'-4”] 7 [14.02 98 22" | 2'-41.f"
O |24a3] 5 [12 | 3’6" | 10 3.65 37 2'—1"] 17" 141" 85/
- 24A4 5 12 41_9” 10 4096 50 15II 2[_1” 17II 14',2” 83,4[[
o [24A5] 5 T3 J11'-117] 3 [12.43 37 20”7 |33/
24A6| 4 [STR.] 4'-8” | 12 3.12 37
N
TOTAL 290
B
c F
H
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Q H B DI
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wl ~
/ A B C /
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m =1
NOTES:

ALL DIMENSIONS ARE OUT TO OUT OF BAR.

BENDING RADII “R” TO OUTSIDE OF BAR.

NUMBERS IN CIRCLES DENOTE BAR TYPE.
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$FILES$
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CHICAGO STANDARD
MANHOLE FRAME AND LID
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y o B PRECAST RINGS \ o
ol STOTDIA e . AS FURNISHED T | A
:N oV _\N
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I 1 :\ T T T NN . § e o
] N | oy Oy | > TYPE “Y* LADDER RUNG,
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v Y e ——— 2| 2| o] o X \
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&
&\% REINFORCEMENT BAR BENDING DIMENSIONS
<
O SIZE NO. WEIGHT — LBS
& A B G K 0
(O/\ MARK ND. TYPE| LENGTH REQD.| EAcCH TOTAL C D E F H J R
21A1l 6 | 9 3-1" | 6 4.63 28 3-1" 111/4" 2/-1" | 123"
< [21A2] 6 |73 | 8-8" | 4 |13.02 52 2/-0" [2/-11/,"
— | & [21A3] 5 |12 | 3'-3" 110 |3.39 | 34 22" | 17" 145" 874"
Vo [elAdl s 12 4'-6" | 8 4.69 38 15" 22" 17" 14!/5" 84"
| = [21A5] 5 T3 | 11’-11”| 3 [12.43 37 20" [3'-31/,"
L N [21a6] 4 |STR]| 3-8 | 12 2.45 30
o TOTAL 219
~ 18A1] 6 9 |2-8l7 6 | 4.07 24 2/-8l/," 9%, 22" | 14"
| < [18A2] 6 |T3 7'-10,1 4 | 11.83 47 2'-0" | 225"
| = [18A3] 5 |12 | 3-3"| 10 | 3.39 34 22 | 17" 14Y5" | 874"
Q| [18A4 5 |12 4'-6"” | 8 | 4.69 38 15" 22" 17" 14/, | 8%4"
= | o [18A5] 5 [T3 | 11’-11”| 3 [12.43 37 2/-0"" [3-31/4"
; — |18A6| 4 |STR| 3-8 | 12 2.45 30
TOTAL 202
> _ |15A1] 6 9 |2-3b" 6 3.44 21 231/ 8l/4" 19" 93,
| < |15A2] 6 |T3 7'-1” | 4 ]10.64 | 42 2'-0" | 195"
L | o [15A3] 5 |12 3'-3" | 10 | 3.39 34 22" 17" 874"
o |« [15A4] 5 [12 4'-6" | 8 4.69 38 15" 22" 17" 14!/5" 834"
> | w [15A5] 5 T3 | 1'-117| 3 |12.43 | 37 14Y/2" 20" [3"-3%0"
15A6] 4 |STR| 3’-8" | 12 | 2.45 30
S TOTAL 202
L 12A1] 6 9 1'-11” | 6 2.88 17 23" 654" 16" 8l/4"
o | < [1282] 6 [T3 6'-1" | 4 9.14 37 2'-0""] 161/,
| = [12A3] 5 |12 3'-3" | 10 | 3.39 34 22" 17" 14/, 874"
DT |12a4 5 |12 4'-6" | 8 4.69 38 22" 17" 14!/5" 8%,
m | &y W2A5] 5 |73 | 11-11"| 3 [12.43 37 20" | 3/-31/4"
— |12A6] 4 |STR.| 3-8 | 12 | 2.45 30
TOTAL 193
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NOTE:
6

SECTION C-C

MINIMUM GRANULAR EMBEDMENT

UNDER ALL PRECAST MANHOLE BASES

AR el PERCENT COMPLETE DATE DEPARQI':I!:A-I!:-III' 8-!: Wg'll'-IE]I:?Cﬁg\SGEMENT
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES
1/5/15 REVISION 60

75 TYPE A’ PRECAST

90 MANHOLE FOR SEWERS

100 21" DIA. AND SMALLER
________ BULLETIN

DRAWN:  SBW
DESIGNED:
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SECTIONAL PLAN
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NoT [To Scale
NOTES:

1. CONTRACTOR MUST SUBMIT SHOP DRAWINGS OF
ALL PROPOSED MANHOLE CONFIGURATIONS FOR APPROVAL
PRIOR TO SUBMISSION OF MATERIAL ORDERS.

2. CONNECTION BELLS MAY BE INSTALLED AT MANUFACTURER’S SITE, OR MORTARED IN
PLACE IN THE FIELD. SEE SHEET A.11 FOR FURTHER CONFIGURATION DETAILS.

3. BASES MUST BE PRECAST WITH THE CORRECT NUMBER OF PIPE
OPENINGS, CORRESPONDING TO THE REPRESENTATION IN THE
PLAN AND PROFILE SHEETS.

4. PATCHING, BRICKING, OR OTHER MATERIAL METHODS OF CLOSING
UNUSED HOLES WILL NOT BE ACCEPTED.

5. 6 MINIMUM GRANULAR EMBEDMENT UNDER ALL PRECAST MANHOLE BASES

DRAWN:
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W , Y Y \ / © 6"
Y - 30B2
A SN
8 REMAINDER OF LONGITUDINAL
REINF. 10-#4 30B8 o 12"
PLAN SECTION M-M

307" DIA. SEWER

8/_0//

((
\ =
3//‘ .

@ 6//

@ 6//

/PIPE SEWER
: M
\ |
I
] \
Lo L0 —
# # [0
! NS
< ANAN
) ©
= ToReN
# # |m
| || <
<4 < |
. |
© ©
] \
py —
0 m
N < -
Nl
Lo
Lo
i | ©
o Se)
|
M

1-#4 24B4

1-#4 24B4

24Bl—\rr Ll /72481

REMAINDER OF LONGITUDINAL
10-#4 24B5 @ 12"

REINF.
SECTION

M-M

24" DIA. SEWERS & SMALLER

NOTES:

ALL PROPOSED MANHOLE CONFIGURATIONS
APPROVAL

1. CONTRACTOR MUST SUBMIT SHOP DRAWINGS OF

FOR

PRIOR TO SUBMISSION OF MATERIAL ORDERS.

2. CONNECTION BELLS MAY BE INSTALLED AT

MANUFACTURER’S SITE, OR MORTARED IN

PLACE IN THE FIELD. SEE SHEET A.11 FOR FURTHER

CONFIGURATION DETAILS.

3. BASES MUST BE PRECAST WITH THE CORRECT

NUMBER OF PIPE

OPENINGS, CORRESPONDING TO THE REPRESENTATION IN

THE
PLAN AND PROFILE SHEETS.

4. PATCHING, BRICKING, OR OTHER MATERIAL METHODS

OF CLOSING
UNUSED HOLES WILL NOT BE ACCEPTED.
DRAWN:
STANDARD REVISIONS PERCENT COMPLETE|  DATE DEPAR%;YT (?FF wgPEIRCﬁ/ﬁJ(/)AGEMENT ——
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES CIjE(iliE,[i:,,,, AU ]- O
1/5/15 revision 60 REVIEWED: _
75 REINFORCEMENT FOR OF
90 TYPE B MANHOLE BASES — —
100 PN
________ BULLETIN S
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CDWM Detai o)

$FILES

$DATES

27,

BRANCH\/

3/_0// 3/_0// ) 2/_0//

A

el
s

12/5"

L—VARIES

Sl

SEWER

12)/5"

TYPICAL 4 OPENING TYPE B MANHOLE

BRANCH MATERIALS MUST MATCH

NOTES:

1. CONTRACTOR MUST SUBMIT SHOP DRAWINGS OF

ALL PROPOSED MANHOLE CONFIGURATIONS FOR APPROVAL
PRIOR TO SUBMISSION OF MATERIAL ORDERS.

2. CONNECTION BELLS MAY BE INSTALLED AT MANUFACTURER’S SITE, OR MORTARED IN
PLACE IN THE FIELD.

3. BASES MUST BE PRECAST WITH THE CORRECT NUMBER OF PIPE
OPENINGS, CORRESPONDING TO THE REPRESENTATION IN THE
PLAN AND PROFILE SHEETS.

4. PATCHING, BRICKING, OR OTHER MATERIAL METHODS OF CLOSING
UNUSED HOLES WILL NOT BE ACCEPTED.

ID PIPE

33

36

42

Notes:

BRANCH SIZING CHART

T OD PIPE (it .
V 14.36 3
V 17.8 £
V 21.48 4
V 2554 | 315
Lir 9.05 " 4" 0o
DIP 11.1 1
N 13.2 2
[i 15.3 K
[ 17.4 .
T 19.5 L
[ 21.6 €
DIP 25.8 £
CP Il 30 1
Cc™ 33.5 L
C 37 {
C 40.5 K
[ 44 3
'CP Il 51 55

1. If the pipe class is not shown on this table, then
max =0D pipe + 4"

*2. Dmax indicates the maximum size of branch

opening to be cast or cut into structure.

STANDARD REVISIONS

DATE

DESCRIPTION

PERCENT COMPLETE

DATE

30

CITY OF CHICAGO

DEPARTMENT OF WATER MANAGEMENT
BUREAU OF ENGINEERING SERVICES

12/28/15

APPROVED_PLAN

60

15

90

TYPE

B’ MANHOLE

CONFIGURATIONS

DRAWN:  SBW
DESIGNED:
CHECKED:

100

BULLETIN

Ay A VI




$FILES$
$DATES

A <

#5@6''CTS.

C -—

3//

#5 HOOPS e 6/ CTS.

*5 @ 12 CTS.
TYP. TOP & BOTT.
(CUT AT OPENINGS)

*5 @ 6 CTS.

*6 BARS TOP AND BOTT.

PROVIDE 3 ADD'L
(SEE SECTION C-0C)
2-#5 HOOPS

3//

#5 HOOPS-
CUT AT
OPENINGS

2-#5 HOOPS
AROUND
OPENINGS

SECTIONAL PLAN

_cil _cil 2! L . 1"
3'-6 4'-6 ] = 4-0" DIA | < PROVIDE ONE ADD’L 3
2, 8'-0"’ % e . g NN #5 HOOP BAR
N > i g - (SEE SECTIONAL PLAN)
© g & =B
S o - " !ﬁ?4l o3
3 I @ A 7 o LA I
< | ) ‘ | &
- 2!
= | = Wt g W )
i T 2 B o 6; % E é '..'-"'."..-" A
L; | w == L = x| o A
= = L —
& | e o = = /
| % a = ) PROVIDE TWO ADD'L
- __ ] LONGITUDINAL BARS
B e Nty EpeEa AT OPENING
i I = eSS SUSLIEL: TSt (SEE SECTION 7O o,
VOID SPACES TO BE O R S e e S N =
FILLED WITH GROUT AR SRRSO ST AR SRS AE] Rt Ater] I
< % (TYP.)
Ll
@ = 12!/," SEWER DIA. “/A” 12!/5"
<
= DIM. D A
SECTION A-A 3
o #5 HOOPS |
A <— 05 G5 *
=
TYPE Y '4/,; OPENINGS) ‘
LADDER RUNG sy 1 _
(ABOVE) il NN 3 |
wn PRE - ‘ S IS RS N
n ||_L|J ‘,b_" b S S b ‘;‘A.' L. ,A,",“A, el - ‘
3 =] < Pt ' — — |
NN o > A .
N < RN SN - 1
L 3 #5 @ 12" CTS TYBi—
T s , : LONGITUDINAL BARS
. v v éj g 4 MIN- <E
- 3 R 10// IS E
SIS 5 » < - N
< < - . " " E
B _ o _ & - . v
o o = I =
§! §f % . &)
w LJ
B (V9] N\ n N B A
I 'h' N . R R R :'b/'b LI :'D T 'D'P 13 E E ,Db_ R » : _
= A P - = 2-#5 HOOPS
: 5 00T 00ITS SO0 OIS 000
NN ] O/QOO%OAOO%OAB%_@%OAOOO%O/QOO%T\
N = 6" MIN GRANULAR EMBEDMENT
>

- - - o #5 @ 6 CTS. EF
P\ MODIFIED TYPE B MANHOLES FOR42" 36", & 30" BRANCHES (CUT AT OPENINGS)
SEWER SIZE | BRANCH SIZE DIMENSION "/
A B C D E F G i - J L
60 60 42 ]R 84 R 18 ] /—#5 HOOPS @ 6’/ CTS.
SECTIONAL PLAN 60 60 36 84 24 d (CUT AT OPENINGS)
60 60 30 84 30 q
T 54 42 78 12
= 78 T
32 23 ;: ;Z ADD’L—/ N—#5 @ 12 CTS. *
:8 42 78 12 #6 BARS TYP. O.F.
(CUT AT OPENINGS)
- 22 e 2 SECTION C-C
1. CONTRACTOR MUST SUBMIT SHOP DRAWINGS OF e«
ALL PROPOSED MANHOLE CONFIGURATIONS FOR APPROVAL 18 30 72 18
PRIOR TO SUBMISSION OF MATERIAL ORDERS. 42 42 36 75 12
2. CONNECTION BELLS MAY BE INSTALLED AT MANUFACTURER’S SITE, OR MORTARED IN 42 42 30 66 12
PLACE IN THE FIELD. SEE SHEET A.l1 FOR FURTHER CONFIGURATION DETAILS. 30 30 30 56 12
3. BASES MUST BE PRECAST WITH THE CORRECT NUMBER OF PIPE ALL MEASUREMENTS ARE IN INCHES —
AWN: W
gfim“ﬁ% gggEIESEP%':I%IENTGS TO THE REPRESENTATION IN THE NOTE: WHEN B IS SMALLER THAN A, GAP SHALL BE FILLED WITH CONCRETE STANDARD REVISIONS PERCENT COMPLETE|  DATE DEPAR%ENYT 8_!: Wg'll'-IE]I:?Cﬁg\?AGEMENT DESIGNEDE
DURING CASTING. DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES “®, o6, 0 An ]- 2
4. PATCHING, BRICKING, OR OTHER MATERIAL METHODS OF CLOSING SIMILAR REBAR DESIGN SHALL BE USE. 1/5/15 | REVISED 60 REVIEWED: __
UNUSED HOLES WILL NOT BE ACCEPTED. gt
CONTRACTOR SHALL SUBMIT REBAR DETAILS FOR APPROVAL ;g MODIFIED TYPE “B™ MANHOLE _____OF
5. 6 MINIMUM GRANULAR EMBEDMENT UNDER ALL PRECAST MANHOLE BASES IF BRANCH SEWER IS LESS THAN 36" DIA., ANGLE SHALL BE 45 DEGREES. 100 PN
________ BULLETIN S —

SECTION B-B

ADD’L
#6 BARS \

*5 @ 12" CTS. %
TYP. L.F.
(CUT AT OPENINGS)

CDWM_Details.cel 8/5/2015 10:49:39 AM




$FILES
$DATES

11//

3-0"

11//

VARIES

8//

LADDER
RUNGS

4'-4""

A
SEWER DIA.

8//

DIA.
VARIES

8//

SECTIONAL PLAN-B

NOTE: FOR DESIGN ONLY- USE 12" DROP PIPE

FOR THE FOLLOWING DEPTHS OF DWF:

6" DWF-42"
7 DWF-36"

LATERAL
LATERAL

8" DWF-< 24" LATERAL

FOR TRENCH BACKFILL, USE FA-6 SAND, CRUSHED CONCRETE

SAND OR STONE SAND.

FOR GRANULAR EMBEDMENT, USE CA-11, CRUSHED GRAVEL, CRUSHED

STONE, OR CRUSHED CONCRETE.

L >

11"/ 3-0" 11/ | VARIES | 8"
#5 @ 12/ 3-#5 @ 12
#5 @ 12/ CTS. CTS. CTS.
3-#5 (TOP) LADDER
2-#5 (BOTT)_—\\\\\ | RUNGS 4 o 1o
\ \i / 'ﬂ // /CTS.
i I . |/
- X ,f S
A T < -
T ° &
= S|
Ll
(V)
] %
#5 @ 12/
CTS. '—<xﬁ) ,/ Z \\\ #5 @ 12
= _J/ 7/ CTS.
1-#5 (TOP & BOTT.) BENCH )
(TYP.) EACH CORNER Z?s@ 12

2-#5 HOOPS

2

3-#5
(TOP

r

C

SECTIONAL PLAN-C

L >

TOP OF GROUND,

CHICAGO STANDARD MANHOLE
FRAME & LID.

NN

2/_‘0//

DIA.

PRECAST MANHOLE RINGS,

2 ~ L 4— TYPE X"
> . /| LADDER RUNG
+ . *|  WITHIN BARREL
2 o . SECTION
A L | e
L A 4
L g KEY TO SUIT
\ y ke - " PRECAST PIPE
2-#5 (BOTT.) .9 s . *T' BRANCH
#5 @ 12" CTS. Dy - (A INVERT
i N— \ — T BRANCH Z+ I — E——— / EL.
N v e e 7 N R = A YTy N
; | P e e //_l'F _+ r%& . = et / © _+
v | »
\ V | i | B B QD:-'a; 4 £ i . B §
v — 1 xS ! | T .
| ' S | 7 = X
" | 2o > —] =
i I 1O -, ,\ | II—
. v wnl n s . T wn
A\ ‘ ' | H / NS /“_______5 ’ <
3-0" DIA. v | ——— P < " 3'-0" DIA. S y N 5 U °
#5 @ 12 CTS. — 7 " N > 2 ‘ R gy =
(TYP.) EACH FACE [N 9 >—#4 0 127 i E— Cal o S
N #5 @ 107 X &  CTS. - -l | "
m = \\5 ET]-SZ'*‘ \ \V ] R A N / ¢ I ,D 0L _/“ e EL.”D"
oY e o ' \\Q N ’ < 5 o N , "
[ ] [ ] ' & .
‘ Ny« 1 . — = , : a
/II; ﬁ\ d bl Trr——1+—- ® _+ r ‘A - iTYPE 1y ' ﬁa' _+
i 2-#5 | ‘>_ C C | LADDER 1 28 C
L Lz (BOTT.) L >—#5 @ 12" < RUNG o= %
A A K7 Il cTs.s 58 | o TTTTTT 22, 2
| 5-#5 @ 12 CTS - I cle ' e W g
' T e INVERT E = o
< | (TYP.) EACH FACE i c E= || — i R ST
| | 7z | |/ | ELEVATION —] ,
| ’ e = - — =
) ® ) ) @ ) A R S S IV A [N (VRS BN
[ ] o / \\ S_| DA D , ‘DA‘ DA ‘DA" DA DA , 1" ::
- s s VA <o) 0 » - S SN EEGAPELL BN NATERGN D
: @ 12 CTS. LR &R AR L ALL,
(TYP.) EACH FACE (TYP. BOTT. SLAB) GEAT&EF%E NS N A AN A S KA
11" 3'-0" 11" |VARIES | 8” UNDISTURBED
* CUT BAR AT DRAIN PIPE OPENING AS REQUIRED CUSHION GROUND
DRAWN:
STANDARD REVISIONS PERCENT COMPLETE|  DATE DEPAR%&YT oOFF wg-lELCﬁ/ﬁlc/)AGEMENT ———
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES e A- 3
12/15/15 APPROVED 60 TYPE C REVIEWED:
= SINGLE DROP MANHOLE _oF
100
________ BULLETIN PN
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CDWM Detai

$FILES

$DATES

SEWER——___ | VARIES
3'-6"/ I 3/-0" DIA. 8!/ \\ 8/
| EXISTING EXISTING
—\ |/ SEWER SEWER \
| ] PROPOSED \
_‘7__,_ - SEWER N - - - <
< © < i | ©
L | | :l. L s,
N | | * = *
/ | | . \ o
< T | < <
> > = =
_ x o —_—
_ wJ g
=
o] & v 7
a S [ I | I
S = s
~ H || d N J
AN R b=
| |
| —— EXISTING
| \— —— EXISTING L | SEWER
SEWER » -
6/_6//
’\—SEWER DIA.
PLAN 3/_6// | 3/_0//
SECTIONAL PLAN
* 1'-8" FOR 24" DIA. SEWERS
CHICAGO STANDARD
MANHOLE FRAME EEOL,’,'XE,’,
& LID y
I/{ AT T T T T IR \
IAT T T T 11 ‘ 2'-0" C o
u PRECAST MANHOLE 2'-0" DIA. 1} 2
2 RINGS DIA. ) 7
Z FOR DETAILS o
= SEE SHEET NO. A.15 . — 'k
o . A s
O '_ N 1/ L =
. / = y i — 32
— b - , \ ; olo
E ° ) / 1" 7 '\\\!l 3 / 7 N 9
2 \ r-2" | g = SEWER
E __\l__ﬁ - ¥ EL. 1 Z|+ /_ DIA.
2/-0" | 3'-0" DIA. | 18"/ 3 DA g R PR o 3
L At ota | 24 -, wml N (e 0) L
© | | " 2 2 e _gi_1/ 9
o | | S SEWER—_ O = -
- | | = DIA. | — Q| :
E | | : - wl £ =
- — = ¢ - E— =i -
| | S 5 NN s R/ N 90 | ou
* | || || | ) N A IR ;‘A"'b s 8 = g
= /_J| |! !I | EL. ‘D" > EL. D7 A . 7 ; . E—.o
X ‘;‘; ' ‘; | hﬁ _|_|_ | o"l>: 5 E\l 'A", - _
:.A', A ’A': A A ’ " iA" | é!: :l§ | A b A - ;A", ;A": \g
.<—E| | | | — | | | T ;A"A- = o I;
L = |~ | < < > &)
g | L EL | S =5 1N , S E, | W
= e | | CUT ELBOWS 52| 5| % wa 8 | &
& | r‘\—/// M | a| ARE ROTATED > s | % oz
T . e a :’A\,A,"A. = i = .A'.i." = B K T 45° TO - ™ - Sy Jax
2 |‘> = i| SR COMPLETE N
. PICTURE ’
?t; 5%79/% 0@3%&9,%%%) S50
- T~ 6" MIN.
GRANULAR
6'-6" EMBEDMENT *1-6| “F |SEWER DIA] “F [“17-6”
SECTION A-A SECTION B-B
/7 /7
24’ DIA., TO 48 DIA.
SHEET MANHOLE BASE ELEVATION DIMENSIONS
LOCATION
NO' DIA. IP_I_AER'\-AI- OF DIA. IIAII IIBII IICII IIDII IIEII IIFII IIGII IIHII IIIII IIJII

2/_2// | 2/_2//
|
/ 1 / 11 1211 /Y Vi 11
2 _2 I 2 _2 12//x12// 2 4 12
”T” \ 1" 11 1
27 24" 127, BRANCH R
N | EXISTING \ }
SEWER PROPOSED
| |
| |' // SEWER \ N\
; g o\ ® -
N — § z —
(@) N
T N < NN
ol L PR
& : /[
| s AN v .
| @ LTS o =Y
T N r~ < % (an] (] >
é E\l lsl- . A\A»_/A‘
[ N
" : / -
5 5 5 ’re 5
\I \I s, / N hl
\ \ 1o 12,,_/ PROPOSED
o | pregr 127" EXISTING oy 12| 2’4" 12’ SEWER
SEWER
BRANCH 4'-4"
4/_4//
PLAN SECTIONAL PLAN
GROUND
EL. IIAII
CHICAGO STANDARD /
MANHOLE FRAME
& LID
11 T T T T TINVY
§ ‘ 2/-0" \
A I - DIA.
T \— PRECAST MANHOLE J N
o |\ RINGS FOR DETAILS -
0 SEE SHEET NO. A.15 * . 2
e DIA. P Z
u| o 8 K a-
| - o
=[5 \
g _ |[ExisTING Vg T \ < ElVIPY EXISTING ~ *
.5 | SEWER 3 B /7 SEWER =
0 g N by ‘4 L
Hg §|: N s b"‘,c"-l EL. ‘.'. Tl N >§—
3|2 S © \ Y YR b "B X DR R / =S <
9. SEWER i A . SEWER W
2| PV ER—_ | O | 7. N | &
2o L DIA. | / DIA o .,
o] < 5 “ S5
= 350 o B N N A = H S
2 8 DIA- E b’ 4 .’ B ‘:'D % j
S5 c | - " "A; ‘A . L :
® — X 1 o, b 7 = =
o TYPE Y £ 3 -8 8 - Il
13 LADDER © | 8 LY 124 3-0” DIA. _p{N 1277 8" ©
_\N § RUNG EL. ‘D" b' ! fa _______ iib_! '1?
< <. . r B
Ty - EL. D" N\ Al O R Ik :
g7 s : A Kie J 0
o = A 9 SN C?\ A 2
e o [a'e . — S | / i’A"'. (a8 . <t N
I t%< Z%E é L e = — @/ ; =<0
vl o° af 3 < 3 R A'ﬁ\/ A RO 7]
?:l' ?:l' :_-) ’ A ’ a DI;A"‘?.'A'?‘?E;A‘," i‘A""% ;A‘ ’ a "~> : : ] ?\l
[~
gRA'\NAEJIII_.AR 1/_8// IIFII SEWER IIFII 1/_8//
NOTE: 71_8//
1. UNLESS OTHERWISE NOTED ALL PIPE AND FITTINGS ARE
STANDARD STRENGTH VCP. SECTION D-D
2. FOR DESIGN ONLY- USE 127 DROP PIPE FOR THE FOLLOWING
" DWF-42" L ATERAL FOR VITRIFIED CLAY PIPE SEWERS
T’ DWF-36’ LATERAL
8’/ DWF-< 24’ LATERAL 21II DIA. & SMALLER
3. FOR TRENCH BACKFILL, USE FA-6 SAND, CRUSHED CONCRETE
SAND OR STONE SAND.
4, FOR GRANULAR EMBEDMENT, USE CA-11, CRUSHED GRAVEL, CRUSHED
STONE, O CROSHED CONBRETE: STANDARD REVISIONS PERCENT COMPLETE|  DATE CITY OF CHICAGO e
DEPARTMENT OF WATER MANAGEMENT
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES CEER A- 4
12/15/15 APPROVED 60 TYPE C REVIEWED:
o DOUBLE DROP MANHOLE . oF
100
________ BULLETIN L —

341 PM




2"4” 2"4” 1"10” 2/_0// 3/_0// DIA. 10//
s | __— EXISTING SEWER 3-#5 @ 12 1-#5 \
3-%5 #4 ; ]
#4 ] ——— = |7
| l / . { :
| ol 4 1-#5 # : | | ]
\ 2-#5 1/ > i m
* T 3 e AT 2% #5 — | | ]
= i | } | 10 37 | 3-%5 7N "/3_#5 3 ?, 3" *5 ’ o 3! 1] RE
S ] AN _ i N
ST F ] v ] 1] e
L5 ’ : N N - S # N '
____________ ] __& ¢ ' ____;J______ A Sy z'r_'/:AA‘. A A i 4_\ ’ I /_2_:‘:’:5 I _" #
C < C N : 2 - 2 | B = \ ; i /— 4
s S R = LA SO VRRER 5 | e .-4|—/L———|
& a5 s e 2> - el x| B I - NRELE el
LI;J <« | | ’ (TYP. s < g | - #5 9 l < — . A A A PR " A *;: e
’ Lo N z B : I=Ihis]
——— 7 == e I T 7 N 7 s o R I R . SRR St Ui < RO RO R B R A I =
= T\ S—d DK T TN i N 5 e | ]
i 2_#5 \ ¢ .:A/ . . i’A- '\\ [ D';/ ; Ar - ;'" N ; A‘ 3 ‘A' : I v /> 'D_XA ngJ I i i {
. BOT. ';.@; p_#5 : 4 /@\ \ o\ e
= 3-#%5 : (o 3-#5 3, N @ e e e e el e e e T e e et . s .. %
¥ { e | SOt L L1 )\ = |15 \—‘*5 e 9" S R e
REINFORCED ] REINFORCED 2-#5—/ Lt 2-#5 > @9 _/  v—ay w2 T e L AR VY RS PSS B
CONCRETE %4 4-#12 wq ) *
CONCRETE . S .
PIPE SEWER = 4
PIPE SEWER # 3-#5 3-%5 @ 121 #5
/-4 -4 1/~10" \EXISTING SEWER /-4 /-4 1'-10" /-4 /-4 1-10"*
6/_6// 6/_6// 61_6// 6/_6//
NOTE: * 137 FOR 24’ SEWER SECTION A-A SECTION B-B SECTION C-C
PLAN
2-#51 [ N | 2-#5 '\V \
2-#5 . : . ot 2-#5 2-#5
\\ | s //_ | |
SEWER DIA. 77'\‘ N N z S
<4 4 — W L — [ —H i = = = =
1] | ‘ \ | |
] | T
L5 e 12|l e=——5] . 4 N
| '<-—-——>< | oM :A . i , / \
#5 g 1P o-#5 f[t, 5 [~ ¥ ~
s . 1} 5(l/ 3-#5 . 45 o 9 .
I R [RINGS AN/ *5 © *5 @ 45— © SN2
r . 11 "’4_____/ nf j 9 \\ 1/-9 /7 9/ s 1'-9*/
< { B — ' e : N N
) A # —
A F ; 15 N2 N A \ 0 L— - =
ﬁ IS\ ;{1 & X < #5 @ 127 &
I Nl Al - 3 T | N N # . /3 3 ;
1 L N- 1 - N s 4 RN ! o <
|’ i | N [ of T © ‘ 4& i o « o
- / ’A.' . — N © . | 18// \ | é-) o — o«
|- | AV 5 of ¥ o P < # | £ 9 W
#H © 127 - I | .A"/ < © # #5 @ 12/ (@} < L|;J
\\‘ AN | ’.",b W # J 0 L / d |1_*n # wn
r " S O S e ¢ o’ |,>,> _+ : / — R .
B —/ ‘,‘.",\“".A]}A'; - h,". ‘,\‘ ‘.“: .‘ - ..;A"l. ,A‘% B /() ./ : - o ()\ //! L \_)\ (j
#5 1/-3" 1/-9*/ \_ s // 1'-9 \ ve #5_// \#5
#5 N $# A 17
1’-3" /| # ” CONSTR. 4 e 18
4 o 18
¥4 @ 18" 3-#5 _/ - \ 3-#5 JOINT
| ¥4 o 18" | 117/% | SEWER | 11//%
I DIA. I
1/-8" 11"e«I SEWER !11“* 1'-8" NOTE: FOR DESIGN ONLY- USE 127 DROP PIPE
DIA. - -
ELEVATION E-E ELEVATION F-F FOR THE FOLLOWING DEPTHS OF DWF:
/1 _ /1
SECTION D-D 6” DWF 42” LATERAL
" DWF-36"" LATERAL
FOR CONCRETE PIPE SEWERS o7 DTS AT LATERAL
24’7 DIA. TO 48’/ DIA. FOR TRENCH BACKFILL, USE FA-6 SAND, CRUSHED CONCRETE
SAND OR STONE SAND.
FOR GRANULAR EMBEDMENT, USE CA-11, CRUSHED GRAVEL, CRUSHED
STONE, OR CRUSHED CONCRETE.
DRAWN:
STANDARD REVISIONS PERCENT COMPLETE|  DATE DEPAR%;YT (?FF Wg'll'-IE]I:?Cﬁg\?AGEMENT ——
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES CEE A.15
2/24/15 APPROVED 60 REVIEWED:
© 15 BASES FOR TYPE C OF
¢ & 90 DROP MANHOLE —OF ___
== 100 PN
G B e BULLETIN | [ | "N
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$FILES

$DATES

CHICAGO STANDARD MANHOLE

PRECAST PIPE (TYP,)
PRECAST REINFORCED

PRECAST MANHOLE RISER RINGS

LADDER RUNGS ON 16 CENTERS
SEE SHEET A.20 FOR LADDER RUNG TYPES

FRAME & LID.
TOP OF PAVEMENT
; ELEV. _____
SRR \ ; R
8- 2 RING MAX Z
20" DIA/ A= 1\ KEYWAY TO SUIT
~ o ( p— l‘, - CONCRETE CAP
T o L
A RPE A
w - 3'-0'" DIA. v
- , :
w E—— J—-— v
v .
< .
(18] 9 V.
o .
s A ¢ v
9
L © Y v
O v :
> ) g
v . 18ll
w = <
w
- Sx <
w '-Z'- ;|
v < w |
< W
(2 0]
w |
= A
=
% INv. EL.
> »
=
Z S
= 1:_611 v N
. g o
b .
2 = |0
Sl
o |w
- |=
; < |
A w
-
[va)
=
(1
<
>
10* o
T

6" MIN,
GRANULAR
EMBEDMENT

SECTION B-B

SCALE: N.T.S.

PRECAST REINFORCED
CONCRETE BASE, 10 Min,

PRECAST| COMPONEN|T TABLE LADDER
WALL RUNG
BASE TEE THICKNESS | CAP & BASE | LENGTH
A B C* D F C E G
60 60 34 12 38 34 438 48.5
54 54 34 12 71/2 /8 42 46.5
48 48 72 12 / [ 36 44
42 42 60 9 6 60 24 40
36 36 60 12 6 60 24 40
30 30 48 9 5 438 12 35
24 24 48 12 5 438 12 35

NOTE: ALL MEASUREMENTS ARE IN INCHES

*DIAMETERS >84" UP TO 144" ARE AVAILABLE IN 1' INCREMENTS

i

L LS|
[ L é
- \\\y/ |

PLA

N
= 7. Z/ G &='
2 o \ <| v
= / B
\\\ : y

18"+

SECTIONAL PLAN A-A

OPTION: W/0 BEND

SCALE: N.T.S.

NOTES:

1. FOR CONTRACTOR‘'S RESPONSIBILITY REGARDING
STRUCTURAL DRAWING, SEE SPECIFICATIONS,
BOOK 3.

2. PRECAST PIPE AND FITTINGS MUST CONFORM
TO A.S.T.M. DESIGNATION C 76; OR
"“REINFORCED CONCRETE CULVERT STORM DRAIN

1’ DIA. LADDER RUNG,

TYPE *'X’", VARIABLE LENGTH.

INSERTED INTO 2 DIA. HOLE

IN WALL AND PLUGGED BY

MANUFACTURER WITH
/ EMBECO MORTAR. B

PRECAST
TUMBLING BASIN

PLAN

1’ DIA. LADDER RUNG,

TYPE X", VARIABLE LENGTH.
INSERTED INTO 2’ DIA. HOLE

IN WALL AND PLUGGED BY

MANUFACTURER WITH

EMBECO MORTAR.

18"'+F

SECTIONAL PLAN A-A

OPTION: WITH BEND

SCALE: N.T.S.

B

AND SEWER PIPE'* TABLE IV, WALL B OR C:

STANDARD REVISIONS PERCENT COMPLETE|  DATE CITY OF CHICAGO esioes
3. FOR ADDITIONAL INFORMATION, SEE SPECIFICATIONS, DATE DESCRIPTION - DEPARTMENT OF WATER MANACEMENT [cea A 16
BOOK 3. 2/25/15 | Approved Plan 60 REVIEWED:
75 PRECAST OF
90 TUMBLING BASIN DETAILS e E—
100 PN

BULLETIN




$FILES$
$DATES

EXISTING CONCRETE
ARCH-PIPE SEWER

SEWER GROUT
2-#5 EQUALLY

! SPACED TO TIE
COLLAR TO PIPE.

CONCRETE COLLAR
(SEE BELOW FOR
REINFORCEMENT
DETAILS)
CORE HOLE, INSERT — \v\
SEGMENT OF BELL PROPOSED
END OF PIPE, SEWER
AND PLACE CONCRETE
COLLAR AROUND I
| |
| | <{
| | —
| | (]
| |
| |

12//
TYP

12" MIN.

2-#5 SPACED EQUALLY
TO TIE COLLAR TO PIPE.

TO SECURE REBAR.

\—6” EMBEDMENT
MINIMUM

EXAMPLE TYPICAL CONNECTION DETAIL

(NOT TO SCALE)

CONRETE COLLAR NOTES:

1. ALL ITEMS AND MATERIALS SHALL CONFORM TO THE LATEST IDOT SSRBC SPECIFICATIONS,
UNLESS OTHERWISE NOTED IN SUPPLEMENTAL SPECIFICATIONS FOR THE SPECIFIC PROJECT
BEING CONSTRUCTED.

2. ALL CONCRETE SHALL CONFORM TO IDOT SSRBC ARTICLE 1020.04, CLASS SI, WITH A
COMPRESSIVE STRENGTH OF 3500 PSI.

3. ALL EPOXY COATED REINFORCEMENT BARS SHALL CONFORM TO IDOT SSRBC SECTION 508,
AND ARTICLE 1006.10.

4. UNLESS OTHERWISE SHOWN, THE COVER FOR REINFORCING STEEL SHALL BE AS FOLLOWS:
A.) CONCRETE CAST AGAINST PERMANENTLY EXPOSE EARTH: 3’7 B.) ALL OTHER REINFORCING
BARS: 2/

5. CONCRETE COLLARS SHALL BE USED AT ALL EXISTING/PROPOSED PIPE CONNECTIONS. TRIM
EXISTING PIPE END TO PROVIDE FLUSH BUTT JOINT, INSTALL REBAR, AND PLACE CONCRETE
COLLAR.

6. THE CONTRACTOR SHALL PROVIDE ALL MEASURES AND PRECAUTIONS NECESSARY TO
PREVENT DAMAGE TO THE EXISTING SEWER DURING CONSTRUCTION. CONTRACTOR SHALL
ADEQUATELY BRACE OR SHORE EXISTING SEWER IF REQUIRED TO MAINTAIN INTEGRITY OF
SEWER DURING CONSTRUCTION. SUBMIT DESIGN AND DETAILS, SEALED AND SIGNED BY AN
ILLINOIS LICENSED STRUCTURAL ENGINEER, SHOWING TEMPORARY BRACING FOR THE EXISTING
SEWER DURING CONSTRUCTION FOR REVIEW PRIOR TO CONSTRUCTION. ANY DAMAGE TO
EXISTING STRUCTURE IS RESPONSIBILITY OF THE CONTRACTOR.

7. CONTRACTOR SHALL DIVERT ALL FLOW FROM THE EXISTING SEWER PRIOR TO
CONSTRUCTION SO THAT THE WORK CAN BE PERFORMED IN THE DRY CONDITION. SEWER MUST
BE MAINTAINED IN SERVICE AT ALL TIMES. SUBMIT MEANS OF FLOW DIVERSION FOR REVIEW
PRIOR BREAKING INTO EXISTING BRICK SEWER. ALL EXCAVATION SHALL BE KEPT DEWATERED
DURING CONSTRUCTION OPERATIONS UNTIL BACKFILL IN PLACE. PROVISIONS SHALL BE MADE
TO PREVENT THE BOTTOM OF ALL EXCAVATIONS FROM FREEZING OR FLOODING AT ALL
TIMES. PLAN DIMENSIONS AND DETAILS RELATIVE TO EXISTING STRUCTURE SHALL BE
SUBJECT TO NOMINAL CONSTRUCTION VARIATIONS. IT SHALL BE CONTRACTOR’S
RESPONSIBILITY TO VERIFY SUCH DIMENSIONS AND DETAILS IN THE FIELD AND MAKE
NECESSARY APPROVED ADJUSTMENTS PRIOR TO CONSTRUCTION OR ORDERING MATERIALS. SUCH
VARIATIONS SHALL NOT BE CAUSE FOR ADDITIONAL COMPENSATION FOR A CHANGE IN THE
SCOPE OF THE WORK, HOWEVER, CONTRACTOR WILL BE PAID FOR THE QUANTITY ACTUALLY
FURNISHED AT THE UNIT PRICE OF THE WORK.

USE EPOXY OR EQUIVALENT

24"
EXISTING BRICK % : 2
ggwEgé LARGER LAP BARS 16" [ 1 [ W
BREAK THROUGH HOLE, ////F_ | I
INSERT SEGMENT OF DIAMETER OF THE CONNECTION = | - \\l
BELL END OF PIPE, AND SHOULD BE LESS THAN CLASS SI | X \L__
PLACE CONCRETE COLLAR 1'-Q" /2 OF THE DIAMETER OF THE /////r_-CONCRETE = | K #5-H
AROUND TO SEAL RECEIVING BRICK SEWER | {: } BARS Y™
1 N
| q #5-1
CONNECTION— A7 1N\ ¥ ~__ _;ﬁ _BARS
—————— i N A
AT SPRINGLINE \ 5 < \\\__ *SSHBARS T T
| B , <0 4 EACH #5 U-BARS :
| Ny=— of PER COLLAR 18/
! H 5 = SECTION
INVERT ELEVATION £ £ — 12/ 12/
OF EXISTING SEWER Kgiéﬁkk Y IU Wi
) AR —T
|L177\“T l l | CONCRETE COLLAR FLAN
T Vg (SEE REINFORCEMENT >
Iy DETAILS BELOW)
INVERT OF PROPOSED ' | 18"
DRAIN CONNECTION S |
EXAMPLE TYPICAL BRICK SEWER CONNECTION FOR v U BaR *5 H BAR
CONNECTING PIPE SIZES GREATER THAN 12’ DIA.
(NOT TO SCALE) PIPE TO PIPE
REINFORCED CONCRETE COLLAR DETAIL
2-#5 EQUALLY REINF. SYMETRICAL SCALE: N.T.5.
SPACED ABOUT THIS LINE
CoLLaR TG 3 #5 SPACED EQUALLY
PIPE. | #5 @ 12// O.C.
////T_ALL AROUND
OUTER e 3
DIAMETER OF \J ~ U BAF 1BAR
PROPOSED D T w TOTAL TOTAL | CLASS SI
SEWER \
N PIPE #5 EPOXY|
] *—gP:gEgQUALLY RCP DIA.| THICKNESS | WIDTH X Y QTY | LENGTH S QTY | LENGTH | CONCRETE| REBAR
(]; OF \ < (IN) (IN) (IN) (IN) (IN) (EACH) (FT) (IN) (EACH) (FT) (CU YD) (LBS)
PROPOSED \ =) 12* 2.00 32.0 26.00 21.00 4 22.7 81/8 12.0 18.0 0.42 42.5
SEWER 1 L 2.25 35.5 2950 | 22.75 4 12.0 18. 0.49 44.8
W 7 2.50 39.0 33.00 24.50 4 12.0 18. 0.57 47.2
f/‘ lé 2.75 42.5 36.50 26.25 4 16.0 24. 0.65 56.0
3 #5 EQUALLY [ L 3.00 46.0 40.00 28.00 4 16.0 24. 0.72 58.4
SPACED 3 #5 FQUALLY & 27 3.25 495 | 4350 | 2975 4 34.3 | 1012 | 16.0 24. ).8
y SPACED - 30 3.50 53.0 47.00 | 31.50 4 36.7 11318 | 16.0 24, 3.3 |
// 33 3.75 56.5 50.50 33.25 4 39.0 9 4/5 20.0 30. 2.0
P 1 36 4.00 60.0 54.00 35.00 4 41.3 10 1/2 20.0 30.0 1.07 74.4
CONSTR " f\, 42 4.50 67.0 61.00 38.50 4 46.0 97/8 24.0 36.0 1.26 85.5
JOINT A'I: d = 48 5.00 74.0 68.00 42.00 4 50.7 11 1/8 24.0 36.0 1.46 90.4
INVERT / *NOTE: OPTION TO USE WITHOUT REBAR
3 #5 SPACED
EQUALLY
12" PIPE OUTSIDE DIA. 12
EXAMPLE CONCRETE COLLAR
REINFORCEMENT - SECTION
(NOT TO SCALE)
STANDARD REVISIONS PERCENT COMPLETE|  DATE CITY OF CHICAGO e

8//

DEPARTMENT OF WATER MANAGEMENT

CHECKED:

DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES
1/22/14 | APPROVED_PLAN 60
75 CONCRETE COLLAR /
90 CONNECTION DETAILS
100
BULLETIN

CDWM_Details.cel 8/5/2015 11:04:19 AM
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STANDARD DRAINAGE STRUCTURES

FOR PUBLIC STREETS

STANDARD DRAINAGE STRUCTURES

FOR PUBLIC ALLEYS

DRAINAGE STRUCTURES

RESTRICTORS

2/_0//
| —
/n 7| 8/
. ‘,/ 2 RING
o O O B MAXIMUM
CHICAGO\ i e e e O (O ~ \_ORIFICE RESTRICTOR
TYPE B-V.12 INFILTRATION | ///\///\/// /b. S An »
CURB AND GUTTER TYPE B-V.12 FRAME & LID BN G & b A B INSERT THE RESTRICTOR INTO THE HALF-TRAP.
A, . CURB AND GUTTER e || UPON TIGHTENING OF THE CENTER NUT ON THE
ERAME zﬁ L1 /| |- 3" MINIMUM=* (TYPICAL) CHICAGO —— 4r_Q chl s FACE OF THE RESTRICTOR, THE RUBBER
A N INFILTRATION 3 MINIMUM#* (TYPICAL) 10-#4 DO ~ - © O-RINGS WILL EXPAND INSIDE THE HALF TRAP,
. RN - FRAME & LID e @ 12 G/Cr— 8" i PROVIDING A WATER- TIGHT SEAL.
A | N . e PULL ON RESTRICTOR TO VERIFY THAT A
LY - N y (e TIGHT FIT IS MADE.
EEEIEQETE NS A g”RING “ PRECAST B Y. I Y “y l Sy *4 e 10" 0.C.
b A .,> / ' e /o
ADJUSTEMNT —=H S 1 MAXIMUM | CONCRETE = [T T 11 I gRING **PRECAST REINFORCED Z oren SOTTOM AR
o RING . < ADJUSTEMNT [T T Ty T 1 v #4 CIRCULAR 1" "~ “—VORTEX RESTRICTOR
I = ST 1 MAXIMUM CONCRETE RING FOR -~ -
20" DIA. A RING ; OPEN BOTTOMED BASINS BARS
- B PULL ON RESTRICTOR TO VERIFY THAT A
et =) g
PRECAST R L 270" DIA. I 13 GREEN ALLEY OPEN BOTTOM CATCH BASIN TIGHT FIT IS MADE.
: REINF. CONC. Eae BRY PRECAST 2 BN TO BE USED IF STANDARD CONE WITH REQUIRED SUMP
8" VIT. CLAY, S OFFSET CONE ] 8 VIT. CLAY REINF. CONC. =4 & DEPTH INSTALLATION IS IMPOSSIBLE. INSERT THE RESTRICTOR WITH THE OPENING
1’ VERTICAL AL AY, OFFSET GONE |- DOWN. UPON TIGHTENING OF THE 2 BOLTS ON
HALF TRAP T X 1" VERTICAL = »x[F FLAT TOP SLAB CATCH BASIN IS USED IN AN OPEN THE FACE OF THE RESTRICTOR, THE RUBBER
o —f | HALF TRAP ¥ Ny BOTTOM APPLICATION, THE FOLLOWING CRITERIA MUST BE 0-RINGS WILL PROVIDE A WATER- TIGHT SEAL.
A s ' Sca FOLLOWED:
\ & 5 © 1. CATCH BASIN TO CATCH BASIN CONNECTIONS ARE
H 5 ~ 5 - PROVIDE A MINIMUM AGGREGATE BASE OF 1.0 FEET ALLOWED IN PRIVATE SITES & ALLEYS. ONLY THE
K or BELOW PRECAST REINFORCED CONCRETE RING. DOWNSTREAM CATCH BASIN IS REQUIRED TO HAVE A
1 I VORTEX oy , - VORTEX s HALF-TRAP.
} 1 RESTRICTOR , =1 RESTRICTOR | ~GEOTECH FABRIC MUST BE PLACED ON SIDES AND
s o Z i . o BOTTOM OF AGGREGATE SURROUNDING BASIN. 2. IF B < 4 FEET, THEN USE A DUCTILE IRON PIPE HALF
] o S = 5 S e TRAP AND FLAT TOP SLAB CATCH BASIN AS NECESSARY.
Z P Vo o X o ~-AGGREGATE BASE MUST PROVIDE ADEQUATE STORMWATER
= 54 4'-0" DIA. |5 " ‘ar| 3-0" DIA. | STORAGE CAPACITY PER THE APPROVED/PERMITTED PLANS. 3. INLETS AND 3’ DIAMETER CATCH BASINS ARE TO BE
- W T - T b USED ONLY
i > : : CHICAGO WITH PRIOR APPROVAL OF DWM FIELD INSPECTOR.
N ‘{ ’A‘; Lttt N . ;l'x AN A AN AN b » > > /INFILTRATION
ol DD DS N f A e N 1y ' ] FRAME & LID RESTRICTOR NOTES:
— |/ T / 7 7 THE DWM’
PRECAST CONCRETE — \ M’S RAIN BLOCKER RESTRICTOR PROGRAM MUST
/ / ADJUSTEMNT RING | LS RING BE MAINTAINED WITH ANY ROADWAY IMPROVEMENT.
[ AL [ T[T [ 1
PRECAST REINFORCED BASE AND e T o B A vENT - FF MAXIMUM THE DESIGN OF ANY ROADWAY IMPROVEMENT MUST
RISER WITH MINIMUMN 6" EMBEDMENT | CONSIDER LIMITING THE NUMBER OF CATCH BASINS TO
\ ool b1 ) THE EXTENT PRACTICAL. THE NUMBER OF EXISTING
STANDARD CATCH BASIN-4’ DIA. STANDARD CATCH BASIN-3' DIA. 8 VIT. CLAY Yo © >TRUCTURES SHOULD NOT BE INCREASED.
A ‘ \ -
HALF TRAP s /.- 2\ & THE RESTRICTORS CAN BE OBTAINED FROM DWM
' CENTRAL DISTRICT AT 3901 S. ASHLAND AVE. THE
CHICAGO STANDARD P%FE,I&%TEV\?R ,JPOPEBDE s — CONTRACTOR SHOULD ARRANGE FOR PICK UP BY
MANHOLE FRAME AND AND 'a . ! CONTACTING 312-747-1177 (7TAM TO 3PM, M-F)
CURB & ERFORATED LID OVERLAPPING ON = b
TOP OF TRENCH, il TR & FLOW RESTRICTORS MUST BE INSTALLED IN ALL CATCH
GUTTER | 1\ 3" MINIMUM* (TYPICAL) WITH I < BASINS OUTSIDE OF THE CENTRAL BUSINESS DISTRICT.
2 R Bl /*RADE NON-DEGRADING, \ | = RESTRICTORS MUST NOT BE INSTALLED IN CATCH
- V ggg‘;‘é"g}’ﬁ'\'é —] s BASINS IN CLOSE PROXIMITY TO VIADUCT AREAS, BUS
A e & FABRIC. 407 ELEVATION A ! — ]~ “—ORIFICE A STOPS, OR EMERGENCY ENTRANCES. THE DWM MUST
A A 24" DIA- R MIN, MINIMUM I RESTRICTOR ] 5 APPROVE THE NON-INSTALLATION OR REMOVAL OF ANY
L E | SRECAST S S MORTAR WIDTH OF OD48'’ _ ° N\ IRI\I]:SS_;_I'REET_(I_'_)IR(.)NRE(%EIRESMI;Z:I\(I)'[SLOI;VOSR RESTRICTOR
N A N NI RS 1 I _ /! b/b
8'" DIA. RING L ‘P\s MORTAR : J o Av0k %‘ ol &g 13", 40" DIA. 15, *ARTERIAL STREETS: 3-INCH ORIFICE RESTRICTOR
DUCTILE N Ny =] HaaE ~8azE | . *BUS ROUTES: 3-INCH ORIFICE RESTRICTOR
'on g IRON PIPE - 15,,@7\\ ] PERFORATED PIPE , e o *RESIDENTIAL STREETS: 3-INCH VORTEX RESTRICTOR
. A\ = \ 0D \ e ] L *ALLEYS: 3-INCH ORIFICE RESTRICTOR IN THE LAST CB.
PLAN & B\ BCPREN 8/ DUCTILE IRON TR / — e *CLOSED LIDS ARE REQUIRED ON ALL MANHOLES EXCEPT
(FRAME & LID NOT SHOWN) ., o\ coaULAR— EEEE T PIPE MUST BE e l AT INTERSECTIONS WHERE A PERFORATED LID SHALL BE
EMBEDMENT UNDER R W“j% o R o PRECAST REINFORCED BASE AND INFLOW PIPE INVERT HSED:
ALL INLETS RISER WITH MINIMUMN 6"
REINFORCED CONCRETE CATCH BASIN. AGGREGATE CMBEDMENT NOTE: THE INVERT ON INFLOW PIPE
BASE CAST AS INTEGRAL PIPE TO BE LAID SHOULD BE OR UNDERDRAIN MUST BE AT
PART OF 24 DIA. ON A MINIMUM CA-T OR ABOVE THE HALF-TRAP
PRECAST CONCRETE RING GRADE OF 1% STONE, ELEVATION-A
MIN. OF
4" CATCH BASIN-ORIFICE RESTRICTOR
STANDARD INLET-2’ DIA. SURROUNDING
PIPE NOTES: N.T.S.
NOTE: 1. FOR ANY DRAIN TILE CONNECTION, THE
/ ° 9
INLETS AND 3" DIAMETER CATCH BASINS ARE TO WATER TABLE MUST BE AT LEAST 3.5
BE USED ONLY WITH PRIOR APPROVAL OF DWM *OUTER EDGE OF FRAME FEET BELOW ELEVATION A.
SEWER ENGINEER OR FIELD INSPECTOR. TO FACE OF CURB
2. PVC UNDERDRAINS MUST BE 4 MINIUMUM ————— STV OF CHICAGO T
FOR TRENCH BACKFILL, USE FA-6 SAND, CRUSHED CONCRETE SAND, OR gIEAh\fvERTAE%E[()GIN%E%&S%E&R?QD M CERCENT COMPLETE]  bATE DEPARTMENT OF WATER ﬁANAGEMENT e A.18
STONE SAND. ) DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES AR o
12/28/15 APPROVED 60 REVIEWED:
FOR GRANULAR EMBEDMENT, USE CA-11, CRUSHED GRAVEL, CRUSHED B DRAINAGE STRUCTURE DETAILS\—— pp
STONE, OR CRUSHED CONCRETE. 100 oN
________ BULLETIN —

CDWM Detailscal 12/28/2015 10:21:06 AM
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$DATES

4- Vo DIAJ y

EXPANSION
ANCHORS WITH
WASHERS &
HEX NUTS

CHICAGO STANDARD
MANHOLE FRAME & LID

7 78
PRECAST CONCRETE /
ADJUSTMENT RING S\mm————
24" . S
o - \e -\ J
8’/ VIT. CLAY ] 5 ) «
HALF TRAP ¥ -
i i
INFLOW PIPE ( i I
T/ INVERT 4| .
Y PLATE n T
ELEVATION A \/ \ ;
/¥ ReSTRICTOR b ~
: (AS NEEDED-SEE ' 3
MIN. SUMP “ffﬁ RESTRICTOR | P
3'-4" W/ DIRECT |.- NOTES) - <
< SURFACE RUNOFF | -
? 2/-0" W/0 o 571 1
DIRECT SURFACE |- 4'-0""| DIA. e
RUNOFF s ]

~
~

wn

/]

PRECAST REINFORCED BASE AND
RISER WITH MINIMUMN 6%
EMBEDMENT

16//

7

NOTE: THE INVERT ON INFLOW PIPE
OR UNDERDRAIN MUST BE AT OR ABOVE
THE HALF-TRAP ELEVATION A.

PLATE RESTRICTOR CATCH BASIN

CONICAL SECTION

/1 %//

16//

ﬂ@”—J/

NOTES:

N.T.S.

l/4''x16'x16" PLATE
CENTERED ON HALF TRAP

NOTE:PLATE MUST BE
CURVED TO MATCH
INSIDE RADIUS OF CATCH

1. THE RESTRICTOR MUST BE INSTALLED IN
CATCH BASINS OR MANHOLES WITH

2" MIN. SUMPS.

2. PLATE AND FASTENERS MUST BE FABRICATED

SEAL PLATE
INSIDE HALF TRAP
WITH WATERPROOF

IN STAINLESS STEEL, DUCTILE IRON, OR EQUIVALENT
WATERPROOF/WEATHER PROOF MATERIALS.

3. MIN. ORIFICE SIZE= 2.5 DIA.

STANDARD DRAINAGE STRUCTURES FOR PRIVATE DEVELOPMENT

" MAX.
2 RING
MAXIMUM

BASIN

EPOXY

4. IF B< 4 FEET, THEN USE A FLAT TOP SLAB CATCH BASIN AS NECESSARY.

CHICAGO STANDARD
MANHOLE FRAME & LID

CHICAGO STANDARD
MANHOLE FRAME & LID

7 7 7 7B
; N .
A o o I S NN s
i i 2 RING i o B NN 2 RING
. * MAXIMUM /" BN MAXIMUM
, 24/ ; o . 241" ; S
(an] A \a - \ :|_| a8 A a0 :I_'
; oS W 8" VIT. CLAY /- */ INFLOW PIPE ) N
L L HALF TRAP % INVERT L
ip Bt - A5
INFLOW PIPE [ VORTEX T
INVERT T A RESTRICTOR | Y\ || T
r : N L Rl (AS Ay % PULL ON RESTRICTOR TO
o L ELEVATION A T NEEDED-SEE |, .~ g VERIFY THAT A TIGHT
T A RESTRICTOR | - | FIT IS MADE.
| = - S NOTES) e 3 INSERT THE RESTRICTOR
ELEVATION A—" |- | % MIN. SUMP : |7 WITH THE OPENING
MIN. SUMP s K v 3-4" W/ DIRECT |~ . N DOWN. UPON
S| 3'-4 W/ DIRECT SURFACE| ‘| B < SURFACE RUNOFF || NS TIGHTENING OF THE 2
2| RUNOFF P15 5. 7 2'-0" W/0 5 >0} BOLTS ON THE FACE OF
2/-0" W/0 DIRECT ~ 4’-0"| DIA. ~ DIRECT SURFACE |- 4'-0"" DIA. . THE RESTRICTOR, THE
SURFACE RUNOFF . f ] RUNOFF | ;'f RUBBER O-RINGS WILL
NN NN NI ST RN PROVIDE A WATER-

~
~

n

/1

PRECAST REINFORCED BASE AND-—////

RISER WITH MINIMUMN 6"
EMBEDMENT

PERIMETER TO BE

FULLY WRAPPED, AND
OVERLAPPING ON TOP

OF TRENCH,

WITH NON-DEGRADING,

NON-WOVEN,

GEOTEXTILE FABRIC,

PERFORATED PIPE (OD)

40/ MIN, MINIMUM
WIDTH OF OD+8"

GENERAL NOTES:

STANDARD CATCH BASIN_

CONICAL SECTION

N.T.S.

LUNDERDRAIN DETAIL

. CATCH BASIN TO CATCH BASIN CONNECTIONS ARE
ALLOWED IN PRIVATE SITES & ALLEYS.
DOWNSTREAM CATCH BASIN IS REQUIRED TO HAVE A
HALF-TRAP.

ONLY THE

2. IF B < 4 FEET, THEN USE A FLAT TOP SLAB CATCH BASIN
AS NECESSARY.

3. FOR TRENCH BACKFILL, USE FA-6 SAND, CRUSHED
CONCRETE SAND, OR STONE SAND.

4. FOR GRANULAR EMBEDMENT, USE CA-11, CRUSHED GRAVEL,

TIGHT SEAL.

N /]
L

PRECAST REINFORCED BASE AND-—“///' NOTE: THE INVERT ON INFLOW PIPE

AGGREGATE FILL

SHOULD BE CA-7

S TONE,

MIN. OF 4%
SURROUNDING PIPE

RISER WITH MINIMUMN 6%
EMBEDMENT

OR UNDERDRAIN MUST BE AT OR ABOVE
THE HALF-TRAP ELEVATION A.

VORTEX RESTRICTOR CATCH BASIN

CONICAL SECTION
N.T.S.

X
SRLLLKRLS

K5

%

2
05950.0.0:9:9:9

25

<

VORTEX RESTRICTOR
////////_-WITH SWIRL CHAMBER
(AS NEEDED-SEE

RESTRICTOR
NOTES)

SRS
SRS
SRR

K
LS
KRS

PULL ON RESTRICTOR TO VERIFY THAT A TIGHT FIT IS
MADE.

INSERT THE RESTRICTOR WITH THE OPENING DOWN.
UPON TIGHTENING OF THE 2 BOLTS ON THE FACE OF
THE RESTRICTOR, THE RUBBER O-RINGS WILL PROVIDE A
WATER- TIGHT SEAL.

NOTES:

1. IF B < 4 FEET, THEN USE A FLAT TOP SLAB CATCH BASIN
AS NECESSARY.

2. THE RESTRICTORS CAN BE OBTAINED FROM DWM CENTRAL
DISTRICT AT 3901 S. ASHLAND AVE. THE CONTRACTOR SHOULD
ARRANGE FOR PICK UP BY CONTACTING 312-747-1177 (TAM TO
3PM, M-F)

DRAWN:

CRUSHED STONE, OR CRUSHED CONCRETE. STANDARD REVISIONS PERCENT COMPLETE|  DATE CITY OF CHICAGO oESIONED:

DEPARTMENT OF WATER MANAGEMENT | crecken: /\ ]_E)
5. INLETS AND 3’ DIAMETER CATCH BASINS ARE TO BE USED DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES | . o
ONLY WITH PRIOR APPROVAL OF THE DEPT OF WATER 2/24/15 | APPROVED_PLAN 60 REVIEWED:
MANAGEMENT- ENGINEERING SERVICES, SEWER SECTION, AND 75 DRAINAGE STRUCTURE DETAILS OF
THE DEPT. OF BUILDINGS STORMWATER REVIEWER. 1%% PRIVATE DEVELOPMENT — —

________ BULLETIN 0\

CDWM_Details.cel 8/5/2015 11:53:45 AM
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$DATES

107
= = AN
M
N 3/ 11 __
_’5«1 :%6” 5 _\q-]. /8
Q O
X X
A—o
O\ Lo au
12" AT
10 3/4//

COPOLYMER POLYPROPYLENE PLASTIC

5 3/4//

[TIXTTTTTTTTTTTITTTTTTTT
Z N

RECTANGULAR STEP LADDER RUNG

FOR USE ONLY IN 48" DIAMETER

AND LARGER MANHOLES.

\%;“ SOLID ALUMINUM
BAR REINFORCEMENT

SECTION—A

Varies

4

1

ELEVATION
TYPE X

CURVED OR FLAT WALL

NOTES:

|
C - A . " A
A A A ‘ A
V4 s . e . 4
/ . | > o
L S \ N ~
K —t e ==K f—‘f—fgf::—::::—:’;Jx A
A A A ‘ ' ‘ ' A A
s & IS i S N
/ L ‘ N ¥ >
L S \ N ~
;A L B ‘ N : A op ’
/~ . . . A S . " ‘A S R A o . A/
A A A oA A - R C it
N N
ELEVATION
TYPE Y

1. VERTICAL SPACING = 16" 0.C., ON VERTICAL WALL ONLY.

2. FIRST LADDER RING SHOULD BE A MAXIMUM OF 31’ BELOW
TOP OF MANHOLE FRAME

3. STEPS SHALL MEET THE REQUIREMENTS OF ASTM C478 IN ADDITION
TO A HORIZONTAL PULL-OUT LOAD OF 1000 LBS. WHEN INSTALLED.

4. ALL STEPS SHALL BE VERTICALLY ALIGNED IN A STRAIGHT LINE.

5. NO STEPS LOCATED INSIDE MANHOLE CHIMNEY.

6. MINIMUM CONCRETE STRENGTH MUST BE 3000 PSI

(. HOLES- PREFORMED/DRILLED
A. HOLES MUST BE PARALLEL
B. HOLES MUST BE 10 CENTERED, 1 DIAMETER
C. MINIMUM DEPTH- 3 1/2 TO 3 3/4"

DRAWN:
STANDARD REVISIONS PERCENT COMPLETE|  DATE DEPAR%ENYT gFF Wg"EIRCﬁg&EMENT DESTONED: 50
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES e o
12/28/15 | APPROVED_PLAN 60 REVIEWED: _
75 LADDER RUNGS
100
BULLETIN PN

CDWM_Details.cel 2/29/2016 2:27.44 PM




REMOVE FRAME, LID AND Z
ADJUSTING RINGS
[ T 1T 1T 1IN

REMOVE CONE SECTION

L4 T 1T 1T 1T TINNN

FILL WITH SAND OR——]

CLSM/FLOWABLE FILL

SEAL ALL OPENINGS ——

WITH BRICK

AND MORTAR

ABANDON CATCH BASIN

S E“
N

EMOVE FRAME, LID AND
>§ ADJUSTING RINGS

Y
v .4

iﬁ///r—REMOVE CONE SECTION

REINFORCED FLAT

Eﬁp—ﬁqﬂ»— =AY TOP SLAB (SEE NOTE BELOW)
. | | USE MORTAR
T . OR SEALER

STREET CLASSIFICATION

HMA SURFACE COURSE
MIX ”D”, 1 |/2//,
TYPE TO MEET

P.C. CONCRETE BASE COURSE,—{ =~ .-

#5 TIE BARS, 18" LONG,
: ;/,{ifzﬁ////F_DRILLED AND GROUTED

INTO EXISTING BASE, 30"

DEPTH BASE TO GRADE

TYPE B, &' MIN.

C/C AS REQUIRED (TYP.)

SUB-BASE GRANULAR MATERIAL,—///;f’”“"*“"”’""””"*“"“*‘"’;;
5 | _——TRENCH BACKFILL

REINFORCED FLAT

IN PAVEMENT AREA

TOP SLAB

USE MORTAR
OR SEALER

VP IT——MAINTAIN FLOW

IF PIPE IS NOT
ABANDONED

?\\ EMOVE FRAME, LID AND
'xs ADJUSTING RINGS

B
. .

///r—REMOVE CONE SECTION

i —

ABANDON MANHOLES

4" TOPSOIL

REINFORCED FLAT
TOP SLAB

USE MORTAR

OR SEALER

S FILL WITH SAND OR
B Al CLSM/FLOWABLE FILL
SN FILL WITH CLSM/FLOWABLE
b FILL TO 6 ABOVE
e SEWER CROWN

SEAL ALL OPENINGS WITH BRICK
AND MORTAR IF PIPE TO BE ABANDONED
IS LESS THAN 24"

NOTE

REINFORCED FLAT TOP SLAB.
SEE IDOT STD. 602601-03 OR CURRENT
MODIFIED WITH NO ACCESS HOLE

IN LANDSCAPE AREA

DRAWN:
STANDARD REVISIONS PERCENT COMPLETE|  DATE DEPAR%ENYT (())FF WgPE:LCﬁ/gIQGEMENT oESToNED: A.21
DATE DESCRIPTION 30 BUREAU OF ENGINEERING SERVICES CIE(TEE _____ o
10/15/15 | APPROVED_PLAN 60 RevieveD, _
- 75 ABANDONED SEWER STRUCTURE
90 DETAILS ___OF ___
100
________ BULLETIN ) —

CDWM_Details.cel 10/26/2015 9:31:22 AM




Traps — Interceptors — Separators - Basins

The followings diagrams are examples and/or samples of traps, interceptors, separators and / or basins
for external use only. Point of use / internal traps, interceptors, separators and / or basins must be
submitted, reviewed and approved by the Department of Building’s current processes. The Sewer
Permit Section of the Department of Buildings and the Sewer Design Section of the Department of
Water Management have the right to request information, review, approve or inspect any product
under Article X, Section 18-29-1000 of the Municipal Code, as well as the right to add or remove any of
these samples referenced. All products must be properly selected, sized, installed and operated based
upon the manufacture’s requirements and as intended to address the specific need.

All traps, interceptors, separators, and/or basins must satisfy Section 1829, Article 10, Traps,
Separators, and Interceptors, Section 11-4, Article 6, Waste Contrdl, of the Municipal Code of
the City of Chicago, and in Title 77,Chapter |, Subchapter R, Part 89Q ,Se’ction 890.510 Of The
Illinois Plumbing Code Grease Interceptor Requirements.

A.100.1



As defined in the Uniform Plumbing Code - Appendix H, Grease Interceptors are designed to control and
prevent harmful substances from entering the sanitary drainage system. This worksheet was designed to
assist the engineer in choosing the proper grease interceptor.

No. of Meals Calculated
Per Peak Waste Flow Retention Storage Liquid Grease
Hour Rate Time Factor Capacity Interceptor
0.00 X 0 X 0.0 X 1.00 = 0
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Number of Meals Per Peak Hour (Recommended Formula):
Seating
Capacity Meal Factor Meals per
X =
l | X1 | Peak Hour
1 Establishment Type Min Per Meal Meal Factor
Fast Food 45 1.33
Restaurant 60 1 0.00
Leisure Dining 90 0.6/
Cafeteria / Hospita 120 0.5
Waste Flow Rate: Waste Flow
Condition Flow Rate: Rate
2 With a Dishwashing Machine 6 gallons
Without a Dishwashing Machine 5 gallons
Single Service Kitchen 2 gallons
Waste Disposer Only 1 gallon
Retention Time: Retention
Type of Kitchen Tine Ti
3 Commercial Kitchen 2.5 howrs ime
Single Service Kitchen 1.5 hours
Storage Factor
Restaurant Restaurant Hours_of Storage Factor
Opens al Operation
P 028s (8 Hour Min.) 1.00
i SZ -] = 0.00
For Single ServiceKitehens,\Storage Factor i1s 1.50
(MMidnight is T2:00 AM )
Storage
4 Kitchen Type Factor:
1. Fully EquippedCommercial
Hours of Operation
8 hours 1.00
12 hours 1.50
16 hours 2.00
24 hours 3.00
2. Single Service 1.50
5 Calculated Liquid Capacity: Notes:
Multiply the values obtained from steps 1, 2, 3 and 4. The result
is the approximate grease interceptor size for this business.
6 Select Grease Interceptor: Notes:
Using the approximate required liquid capacity from step 5, select
appropriate size grease interceptor.

THIS WORKSHEET IS INTENDED FOR ESTIMATING THE SIZE OF A GREASE INTERCEPTOR ONLY!

A.100.2



Complete table below and submit with project plans. This worksheet is intended for estimating the size of a grease interceptor only. The final determination for the size of the greas

Grease Interceptor Sizing Worksheet

interceptor will be made by the appropriate personnel.

Date

Business

Address

Calculated by

Pipe Size (2, 3,4,6)

Flow Rate (GPM)

Meals/Day

Restaurant type
(low/med/high)

Flatware (yes/no)

Monthly grease
production (lbs)

Grease Interceptor
Manufacturer

Model No.

Step 1 -size by flow rate (GPM): select grease interceptor with a rating that is equal to or greater than the half pipe flow of the according drain-line pipe size.

Step 2 -calculate grease production for pump-out cycle: after selecting minimum size grease intéfeeptor by flow rate, calculate the grease production to achieve the target pump-ouf
schedule of at least 1 month and no more than 3 months. Choose grease interceptor that' meets orex€eeds required grease storage. If exact number of meals is known, calculate

(I:\:g;?;j) Full Pipe Flows H'illzsvlfe
2 18 9
3 51 26
4 110 55
6 314 157

Flow rates per American Society of Plumbing Engineers

(ASPE)

with formula; if exact number of meals is unknown, use grease production table below

Low Grease Production

Medium Grease Production

High Grease Production

Sandwich Shop, Convenience Store, FresiaBar Sushi,
Bar, Delicatessen, Snack Bar, Ice Cream Parlag, Hotel,
Breakfast Bar, Residéntial

Coffee House, Pizza, Cafeteria, (no food prep),
Japanese, Fast Food, Drive-In, Greek, Indian, Low

Grease Output FSE (w/fryer)

Cafeteria, Family Restaurant, Italian,
Steak House, Chinese, Bakery/Donut
Shop, Buffet, Mexican, Seafood,
Barbecue, Fried Chicken, Grocery

Store
Meals Per Day
No Flatware 0.005] With Elatwaré No Flatware 0.025 Ibs./meal With Flatware 0.0325 No Flatware 0.035 With Flatware 0.0455
Ibs./meal 0.0065,1bs./meal Ibs./meal Ibs./meal Ibs./meal
Greai/leoLntsrs]. Per Grea:AeOLnltJrs]. Per Grease Lbs. Per Month Grease Lbs. Per Month Grease Lbs. Per Month | Grease Lbs. Per Month
100 15 20 75 98 105 137
200 30 39 150 195 210 273
300 45 59 225 293 315 410
400 60 78 300 390 420 546
500 75 98 375 488 525 683
750 113 146 563 731 788 1024
1,000 150 195 750 975 1050 1365
1,250 188 244 938 1219 1313 1706
Calculated Grease
No. of Meals Per Day Grease :Lbs. /meal Days/Pump out cycle Production
X X =
0
Step 1 Step 2 Step 3 Step 4

A.100.3



Grease Separators
Sizing for Commercial Sinks

BATCH DUMPING PROCESS

The separator should hold one half of the liquid holding capacity of the sink that it services. To determine the cubic
holding capacity of the sink, multiply the Length by the Width by the Depth in inches. Divide this figure by 231 to
obtain the liquid holding capacity in Gallons. (Example shown is a single compartment sink. Multiply by the number of
compartments to get the total holding capacity.) Use this figure in the chart.

Holding Capacity in Gallons Formula:
L"xW" x D"

231
Example:

24" x 24" x 20" 11,520 cuin
= =49.87 Gal
231 231

@ d on the sink waste, resulting in a low
fieigst room next to the sink, or when it is

*Low-Inlet models are recommended when a quick opening drain val
waste outlet from the sink. Use a Low-Inlet model when there is not su

necessary to place the separator underneath the sink drainbogdfd. larger model separators, we recommend a
flush-with-floor installation in concrete floor construction. EgF installagions in or on the floor below, use the next larger
size separator.

Example:
Type of Fixture: 2-Compartment Commercia

Maximum Holding Capacity of Fixture: 3 |

Liquid Holding Capacity and Seal of tor: 17 gallons
Example: v

Number of Fixtures: 3-5

Maximum Holding CapgCity of fixture: 110 gallons

Liquid Holding Capacity@ndg8eal of Separator: 60 gallons

Location: Floor below fixtures
COMMERCIAL FOOD WASTE GRINDER

A grinder with a 1/2 h.p. motor requires a separator with a minimum holding capacity of 50 gallons. This is for a small
installation in a restaurant with a seating capacity up to 100 people. For larger grinders with higher h.p. ratings, each
additional 1/2 h.p. requires an increase of 20 gallons to the separator. Thus, a 1 h.p. grinder requires a 70 gallon
holding capacity, a 1 1/2 h.p. grinder requires a 90 gallon holding capacity, and so on
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DISHWASHER

Select a separator with a holding capacity equal to one hour’s water consumption. On a dishwasher with three tanks,
bypass the final rinse when permitted by code. If the rinse water bypasses the separator, the liquid holding capacity
of the separator shall be equal to or greater than the total liquid holding capacity of the dishwasher

Grease Interceptors
General Information

Interceptors are mainly used for one product. There are grease interceptors, solids interceptors, hair interceptors, lint
interceptors, etc....but each unit can only be used for its intended purpose. In some cases, a combination of two units
is required. Example: A solids interceptor should be used in front of a grease interceptor. All interceptors require an
external flow control in front of it. Some will have a restrictor on the inlet of the intercepto call it a built-in flow
control. It is still on the front end of the interceptor and does not allow the waste tWe interceptor unobstructed.

HOW TO CLEAN THE INTERCEPTOR

For a passive grease interceptor to perform as designed, a strict mainte schedule must be followed. If adequate
maintenance is not performed, excessive grease buildup will o until water, laden with grease, passes directly
through the unit. Therefore, no matter how efficient the desjgn owgproper the installation, these units perform only
as well as the maintenance routine allows.

Cleaning and Maintenance Instructions should a very interceptor. It is a good practice to have a copy of
d

the cleaning instructions located near the inte @ , difécting the user on the proper operation/cleaning methods.
1. Remove floating grease.
2. Remove solids from the bgttom Ofthe’unit.
3. Inspect gasket for damage lace if necessary.
4, Replace cover and seclire cayer tightly.
5. Grease and oth astamatter that has been removed from the interceptor should not be introduced into

any drain, sewer, urgl"body of water. This waste matter should be placed in proper containers for disposal.
Note: Cover gaskets are necessary to seal against gases and to prevent overflows. They must be heavy and elastic
enough to give easy sealing.

Interceptors are not pressure vessels. Covers should be easily removable. When an interceptor is set in the floor,
stainless steel bolts should be used (brass bolts are too easily stripped; steel bolts become rust locked). NOTE:
Interceptors not easily opened for cleaning will not be cleaned regularly.

Many products are sold as aids to seemingly clean grease interceptors. These include acids and caustics with known
hazards in handling, or so-called “miracle enzymes” with limited conditions and special instructions. These type of
products are NOT RECOMMENDED because of the damage they can do to the interceptor, as well as the fact that
the interceptor catches the grease at the point of use to be disposed, and not to give the user a vessel to add
chemicals into the waste stream.
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VERIFY ALL TOPS OF COVERS BEFORE SETTING
SOLID INDENTED COVER FINISH GRADE

S NN AN
FOUNDATION WALL SOV S U
CLEANOUT WITH RECESSED CAP) ; NTERNAL SEAL \__CLEANOUT WITH RECESSED CAP
TO BE FLUSH WITH GRADE ON AL ACCESS \|  TO BE FLUSH WITH GRADE

HOLES

3'-6' MIN.

L 6" CAST IRON

ALL JOINTS TO BE APPROVED

24 | 24 g
. . ' 7 BY THE PLUMBING INSPECTOR
(MIN.)

8
(MIN.)
S

P 6" CAST IRON"

=7 7] e op 476" 0F) 476" OP
I LS (MIN.) (MIN.)
2 WATER TIGHT SEAL/ : : .

4"-8" DIP INSIDE FOUNDATION WALL (x) / . . — o WATER TIGHT SEAL

PRECAST REINFORCED CONCRETE SECTIONS
WITH WATER TIGHT JOINT SEALS

-6 DIP

N
12
H
z
[

.
— “l ——— BAFFLE, 5'-6" HIGH SET IN
3{ CONCRETE GROOVES

5

CAST IRON SUPPORT /

UNDISTURBED EARTH

o
6" THICK (MIN.) REINFORCED CONCRETE BASE
WITH NO. 4 REBARS, 12" ON CENTER, IN BOTH DIRECTIQNS|:

GRANULAR MATERIAL (CA-6) AS REQUIRED TO
PROVIDE EVEN SUBGRADE (6" MIN.)

NOTES:

(+) 4" DIP MAY BE USED WITH PRIOR

APPROVAL

‘: ;.\'\" ‘e :' o g ,-M- --” . .‘ T e
. . a - s
w//A\\\ V A \% Z\\i//)\\i// (==) COVER SHALL BE WATER-TIGHT

R

CITY OF CHICACO
DEPARTMENT OF WATER MANAGEMENT
REVISIONS. BUREAU OF ENGINEERING SERVICES

—SBN
DRAWN BY. DATE DESCRIPTION
CHECKED BY —CD. CC. SO 215014 Revised Grease Basin Standard

SCALE: AS SHOWN A.1 00.6




ORAWN BY______SBW
CcHECKED BY —GD. CC. SO

24" DIAMETER WHEEL TRAFFIC
TYPE MANHOLE COVER AND RING,

GAS TIGHT. SAMPLING STATION

GRADE _______—\\\\\\\\\

DEPTH VARIES\

: ||'_|||'_ 18— 3" VENT

T i FEROTN
X ' }f 47-6" WASTE
PRECAST REINFORCE o V

I

-1
| I

CONCRETE INTERCEPTORY -, GROUT WATER TIG

CAST IRON PIPE A

1-0"(TYP.) A PIPE (TYP)
[
8'-0"
10'-
CREASE INT CYPTOR DETAIL

NO SCALE

Notes:

This detail icable to 2 criteria:
1. Apar tmgnt |Id|ngs. 13-39 units
. Fas+t @ stabl ishments
For Gpgrfmenf buildings with 7-12 units,grease
basin size is 3 feet by 6 feet.

This detail serves as a guide only.

Developers/owners must submit product

and/or materialspeciftications and details

from localmanufacturers/suppliers for review and
approval by Department of Buildings and Department of

CLEANOUT TO GRADE

HT (TYP)
ND

FITTINGS. SAME SIZE

_AL LIt L AS INLEf AND OUTLET

REVISIONS

Water Management. T

DESCRIPTION

Finol

EXAMPLE ONLY

CITY OF CHICAGO
DEPARTMENT OF WATER MANAGEMENT
OF ENCINEERINC SERVICES

Lorge Capacity
———6reoseInterceptor———

SCALE: AS SHOWN










Sand / Oil Interceptor Sizing Worksheet

Business Name:

Address:

City, State, Zip:

Date:

Calculated By:

To calculate the required volume, complete the highlighted boxes

Size of Facility
Step Facility Size (Square Feet) Square Footage
1 1
| 1
Facility Type
1 Truck Washes, Heavy Equipment Wash
S 2 Automatic Car Wash
e 3 Car Wash (HanesHeld) "
p 4 Machine Shop, Work Area, & Autemotive Workshop F_?Clmy
2 5 Paint Spray Booths ype
6 Pripter
7 Parking Garage (whereiflogrs are to be washed) 1
8 Parking Garage (where tepant cars are to be washed)
9 Parking Garage (NoWater, Fire Sprinklers Only)
- . Facility Caenversion Storage L,alt-:ulz.ited >and - Ol
Facility Size Liquid Interceptor
Factor Factor Factor .
Volume Size (Gal.)
1 x| 0.066% 4 7.48 X 2.0 1
0
Step 1 Step 2 Step 3 Step 4
Facility Use Sq. Ft.
Truck and Heavy Equipment 15
Automatic Car Washes 50
Car Wash (hand-held spray) 75

Machine Shop / Work Area / 100

Paint Spray Booth

250

Printers

300

Parking Garages (floors are to be

2,000

Parking Garages (tenant cars are to

3,000

Parking Garages (no water outlets

4,000
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NonBaffled Grease-0i |

/— STATIC WATERLINE
'

SECTION VIEW

Trap/Interceptor

HOFT-F i

ORAWN BY______SBM
CHECKED BY G0, GC, SO

2"-67]

—— BAFFLE

ﬁ,r? ___________
LI

Baffled Grease

cxzz
SECTION VIEW

Interceptor

ALI. JOINTS TO BE APPROVED
THE PLUMBING INSPECTOR

EXAMPLE ONLY

] ALL JOINTS TO BE APPROVED
'Y THE PLUMBING INSPECTOR

e
%? Qutlet

cocez
SECTION VIEW

Baffled CGrease-0il Trap

LIFT HOLE
1" DIA. MIN.

CLEANOUT, TRAP AND
VENT AS REQUIRED

~-STATIC WATER
LEVEL

OUTLE'I\&

INLE'I’E
TION A-A

Optional SAMPLING BOX

NO SCALE

CITY OF CHICAGO
DEPARTMENT OF WATER MANAGEMENT
REVISIONS BUREAU OF ENGINEERING SERVICES
DATE DESCRIPTION

284 o 0il/Grease Trap/Interceptor

SCALE: AS SHOWN
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Lint Interceptor Sizing Calculator for Gravity Drain Laundry Machines

Number of Machines 5
Average Gravity Discharge Rate per Machine (GPM)* 12.5
Average Wash Cycle (hours)* 0.7
Average Operating Hours (hours)* 16
Average Turns Per Day Per Machine* 5.5
Simultaneous Use Probability 75.0%
Maximum Drain Load to Interceptor (GPM) 47 GPM

* All Data for constants provided by Alliance Laundry Systems (www.unimac.com) or

the Coin operated Laundry Association (www.coinlaundry.com)

Alternate Lint Interceptor Sizing calculator

Total Gallons Per Cycle

Cycles per hour

Retention time

Storage factor ( based on hours of Operation)

Size of Lint Interceptor in Gallons 0
Storage Factors

Laundry Type Factor
Institutional Laundry 2.5
Standard Commercial Laundry 2.0
Light Commercial Laundry 1.5

A.102.3



. . R . #6” min thickness.
T BN I
1 A1 |
4 -l I <
| 1A [
1 1 l.
| I L
| I 1 I 4
Outlet | < | L l
| 1 I
4" Min. YL :,ZJ@ @E:::B 3 Min., = (@ ) FROM LAUNDRY WASTE
| (I ¢
. b |
| t B PLAN VIEW
| [ | la
o 1 I
ba | [ 1,
: N e
I I 1 f.g..-.‘ 6 Ven
e o e o o — — — —— — —— —— e ——— —— — — — — —my——d -8
4. e - . . . ag
A a; 7 o A i <
/ °
GRADE 2° min.
HEIEIEIET=IELN f f =R
i ST
—uu%u—mu : = u%m—
H—ﬂ_-l—l“: ] i ! |$u
: BN ] 5 ’E
< : a
L S M Lint basin criteria:
v 6" vent . No. of Washing Machines
s 1-15 units
— . 16-30 unffs
QUTLET  { < IR A\b | 31-45 units
A — | 8 a € 46-60 units
3"-6" Min t i
’ —an o 3 min. .
I 17 Min.
. Y .
: - — < . 2 ~ P 49
. <4 a4, P 3 .
Tt EVATION
7'=6" min.

ORAWN BY—_SBN

CHECKED BY —CD: 6C, SO

EXAMPLE ONLY

REVISIONS

DATE DESCRIPTION

2/18/14 Finol

No. /s|ze of basins
1. 3'x6’
1, 4"x8'
2. 1 of each
size above
2., 4'x8'

CITY OF CHICAGO
DEPARTMENT OF WATER MANAGEMENT
U OF ENGINEERING SERVICES

Lint Basin Standard

SCALE: AS SHOWN
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ALL JOINTS TO BE APPROVED
BY THE PLUMBING INSPECTOR

I ; —
-~ BAFFLE i : J
| % BAFFLE - - l O U —I_ | S —I_

4"

4!!

Lint basin criteria:

No. of Washing Machines No./size of basins

1-15 units 1, 3'x6'
16-30 units 1, 4'x8’
31-45 units 2+ 1 of each
size above
46-60 units 2, 4'x8°

CITY OF CHICACO

REVISIONS DEPARTMENT OF WATER MANAGEMENT
ORAWN BY_____ SBW BUREAU OF ENGINEERING SERVICES
DATE DESCRIPTION

CHECKED BY —_G0: GC, SO 2/18/14 Final Lint Basin Standard

SCALE: AS SHOWN
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Precast Grease/Lint Basin

NOTE: Basins must be vented when
constructed [nside buildings.

e 3-0'] dio.
/ 4'-0"| dia

. N 8" s|leeve or cast iron
. Trap % |F §-6" min.-varies
% Ny
s Cleanout y 3
N\

Grease basin requirements:

1. Apt. buildings 13-39 units and fast food establishments,
use 4' basin.

2. Apt buildings 7-12 units, use 3x6’ basin

tint Basin Requirements:
No. of Washing Machines Qty & Size of basins

1-15 units 1 basin, 3'x6’

16-30 units 1 basin, 4‘x8’

31-45 units 2 basins, 1| each 3'x6’ & 4'x B’
46-60 units 2 basins, 4'x8’
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ast Iron Cover
2" CO vent

Al vl el B
ST

\ Connection to Sump

[ A Pump Vent
2" GAL D JRON PIPE, ]
THR GTH TO FIT
12"
‘ /2" CO vent - /Cost Iron Cover O
TITET o H,., X)) D777
¥ &) (o) PN (o) DI/
Var.

6" Dut|

DRAWN BY

CHECKED BY GD, GC, SO

or<t—H— V

<=

gl

SBW

Notes:

Minimum diameter of each basin must be 1'-6"
Bottom of each basin must be 1'-2"
I'l basins.

. Inlets and outlets must be 6" minimum.

. Vent connections must be 2" minimum.

. All basin covers must be cast iron, agir—-tight,
nd boltable/lockable.

1.
2.
a
3
4
5
a

Material and/or product specification sheets must
be submitted with Sewer Permit application for approval.

- XAMPLE ONLY

below invert of outlet/inlet of

CITY OF CHICAGO

DEPARTMENT OF WATER MANAGEMENT
BUREAU OF ENGINEERING SERVICES

DATE DESCRIPTION

2/18/14 Final

Triple Ggrage Bagsin

SCALE: AS SHOWN A 1 031
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STORM SEWER OUTFALL
ASSOCIATED WITH

{Insert Property Street Address}

CALL 311 IF YOU SEE
DISCHARGE DURING
DRY WEATHER

STORM OUTFALL SIGN ON WATERWAYS

A.25
A.107



A.108
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APPENDIX 11-B
City of Chicago - DWM
Bureau of Engineering Services - Sewer Design Section

Design /Construction Affidavit in Support of the Stormwater Infiltration or at Grade
Discharge of Downspouts on Residential Buildings

Project Name:

Property Address(es)(Property):

The Developer/Owner, Designer and Architect (hereafter the Affiants) have authority to sign this Affidavit
and have personal facts of the matters contained herein. The Affiants acknowledge that the plans dated
and approved by the DWM (Plans) form the basis for this Affidavit. The Affiants
further acknowledge that in lieu of traditional stormwater management detention/retention and traditional
connected and functional downspouts, and to allow for the drainage from each Property, alternative safe and
functional flood control measures, in accordance with the Municipal Code, will be installed, connected and
operational to the Property as identified above. Further, the Affiants assume full responsibility for the
design and construction of the project, and hereby certify that such infiltration and discharge will not create
a flooding or safety hazard to the occupants of the subject property or to those adjacent properties as listed
above. The alternative safe and functional flood control measures in the above address(es) are feasible for
the following reasons:

. Adequate methods to eliminate or control soil erosion have been incorporated into the design and
construction.

. Adequate design measures, and/or subsoil investigations have been conducted to ensure that any migration or
rising of the groundwater table will not adversely impact existing/proposed buildings.

. Adequate flood proofing of existing and /or proposed basement walls and foundations will be performed to
ensure that seepage will not occur.

. Sump pumps to accommodate any surface infiltration will be sized and installed, as needed.

. Positive drainage to the public right-of-way will be provided with at least 0.1 feet of freeboard between an
overland flow route to the public right-of-way and low grade to adjacent properties.

If for any reason, within 18 months of building occupancy (as approved by the City of Chicago), the site is
found to cause a flooding or safety hazard to the occupants of the subject property or those of the adjacent
properties as listed above, the Developer/Owner will be responsible for the performance of the necessary
remedial and corrective measures (Responsibilities). The Developer will fully disclose and warrantee these
Responsibilities. Further, the terms and facts of this Affidavit will be incorporated into an executed and
recorded easement agreement.

Appendix



Design /Construction Affidavit in Support of the Stormwater Infiltration or
at Grade Discharge of Downspouts on Residential Buildings
Page two

Any breach of the conditions contained in this Affidavit, as determined solely by the City of Chicago, that
are not cured by the Developer/Owner within 30 (thirty) days of official notice, the City of Chicago may
utilize any and all legal and equitable remedies available to the City."

Signed by Designer

Name/Company:

Address:

Phone Number:

Signature: , Date

Professional Engineer or Licensed Architect’s Seal:

Signed by General Contractor

Name/Company:

Address:

Phone Number:

Signature: , Date

Contractor License Number:

Signed by Developer/Owner

Name/Company:

Address:

Phone Number:

Signature: , Date

Appendix



APPENDIX 11-C
City of Chicago - DWM
Bureau of Engineering Services - Sewer Design Section

Design /Construction Affidavit in Support of Soil Erosion and Sediment Control
Measures during Construction

Project Name:

Property Address(es)(Property):

The Developer/Owner and General Contractor (hereafter the Affiants) have authority to sign this
Affidavit and have personal facts of the matters contained herein. The Affiants acknowledge that the
plans, dated , and approved by the DWM/DOB (Plans) form the basis for this
Affidavit. The Affiants further acknowledge that Regulated Developments, under the City’s Stormwater
Ordinance, that discharge to a combined sewer system, must provide functional and effective construction
soil erosion and sediment control (SESC) at the Property as identified above. Further, the Affiants assume
full responsibility for the design, construction and maintenance of SESC measures to prevent the
discharge of sediment, dust, and other pollutants in stormwater runoff from the Property.

Construction SESC measures will be installed at the above address(es) prior to land disturbing activities
and be maintained in functional order until the property has been “permanently stabilized” (i.e. when all
land disturbing activities have been completed, all construction SESC measures have been removed, and
an uniform perennial vegetative cover with a density of 70 percent for unpaved areas and areas not
covered by permanent structures has been established or equivalent permanent stabilization measures
have been completed).

Any breach of the conditions contained in this Affidavit, as determined solely by the City of Chicago, that
are not cured by the Developer/Owner within 7 (seven) days of official notice, the City of Chicago may
utilize any and all legal and equitable remedies available to the City."

As the General Contractor of the subject Property, I certify adherence to this Affidavit and to
the following:

Appendix
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The SESC measures will be designed, constructed and maintained in accordance with standards and
specifications set forth in the most recent version of the Illinois Urban Manual published by the Illinois
Environmental Protection Agency (IEPA) and the Natural Resources Conservation Service (NRCS). As a
minimum, all temporary SESC measures such as vegetative cover, silt fences, inlet protection, check
dames, etc., shall be designed to accommodate anticipated 1-year storm flows.

Any applicable Storm Water Pollution Prevention Plan (SWPPP) will be followed along with the
minimum SESC measures specified herein. The SWPPP will be kept onsite during construction for
inspection.

Temporary soil stabilization will be applied to topsoil stockpiles and disturbed areas where construction
activity will not occur for a period of more than 21 calendar days.

Permanent soil stabilization shall be done within 14 calendar days after completion of final grading of the
soil.

Inspection of SESC measures will be completed at least once every 7 calendar days and within 24 hours
of a storm 0.5 inches or greater. SESC measures will be maintained to perform their intended function
until the site is permanently stabilized.

All temporary roadways, access drives and parking areas will be stabilized and be of sufficient width and
length to prevent sediment from being tracked onto public or private roadways. Any sediment reaching a
public or private road shall be removed by street cleaning (not by water flushing) as necessary, or before
the end of each workday.

Tires and wheel wells of vehicles and construction equipment shall be free of dirt and/or sediment before
leaving a construction area to prevent tracking onto a public or private paved road, or sidewalk.

Trucks loaded with waste material that may be carried off by wind or rain shall be covered prior to
leaving the construction site.

All onsite drainage structures within the construction area and down slope within the public right-of-way
shall be protected with sediment control measures.

The discharge of sediment into the sewer system, as part of site dewatering, must be controlled and
minimized to prevent clogging of the City’s sewer system.

The use, storage and disposal of chemicals, cement and other compounds and building materials used on
the construction site shall be managed during the construction period, to prevent their entrance into the
City’s sewer system.

All temporary SESC measures will be removed within 30 days after final site stabilization is achieved or
after temporary measures are no longer needed.

Unless adequate sediment and erosion control measures are implemented for all onsite infiltration
BMP systems, the installation of such systems will be scheduled after all of the major construction
activity is completed.
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Signed by General Contractor

Name/Company:

Address:

Phone Number:

Signature: , Date

Contractor License Number:

As the Developer/Owner of the subject Property, | certify adherence to this Affidavit.

Signed by Developer/Owner

Name/Company:

Address:

Phone Number:

Signature: , Date
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APPENDIX I1-D CONNECTION SIZING

I. Sanitary Connections Sanitary sewer connection sizes are based on the following table:

*Max. Connection  Peak Main Sewer
Diameter (in) DWE (cfs) Diameter (in)

6 up to 0.35 10

8 0.3510 0.62 12

10 0.62t0 0.97 15
12 0.97to 1.55 18 or larger

The DWF (with peaking factor) should be based on the number of fixture units (FTU), reference
the Municipal Building Code, Table 18.29-1108.1. The conversion from the number of fixture
units to drainage area (sf) to peak DWF (cfs) is as follows:

Drainage area = [(FTU — 150) * 7.2] + 4850 sf
Peak DWF = Drainage Area / 43,560 sf/acre * 1.0 cfs/acre

The maximum connection size will be the lesser size indicated by the 2" or 3" columns.

Il. Storm Connections Storm connections should be one standard pipe size larger than the
restrictor size (as determined by the site’s maximum release rate), but should not limit the flow.
The connection size may be used as a restrictor if it is hydraulically proven, under the maximum
design head pressure, that the actual discharge rate will not exceed the maximum allowable
discharge rate from the site. Note that all vortex restrictors require an 8-inch diameter receiving
pipe or connection. If the connection is used to by-pass upstream flows, then the maximum
connection size should be based on the criteria for combined sewers.

I1l. Combined Connections Combined sewer connection sizes are based on the restricted
stormwater discharge from the site plus the peak DWF. The connection size, based on the
maximum 100-year flow, assumes that about 3.5 feet of surcharge can occur within the
connection. The following table should be used as a guide for sizing the connection.

*Max. Connection  Max. 100-yr ~ Main Sewer
Diameter (in) Flow (cfs) Diameter (in)

6 upto 1.8 10
8 1.8t03.2 12
10 3.21t05.0 15
12 50t07.2 18 or larger

The maximum connection size will be the lesser size indicated by the 2" or 3" columns.
*Also see Chapter I, Section 3.4- Connection to City Sewer
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DEPARTMENT OF WATER MANAGEMENT
CITY OF CHICAGO

Department of Water Management (DWM) Sewer Requirements For
Existing Facilities Protection
August 2015

1. The utility company/government agency and its contractors are responsible for the
adequate protection of the existing sewers, drain connections, sewer structures and
bench monuments during construction of new utilities and/or adjustment to existing
utilities and the use of heavy equipment within the limits of the project.

2. It is the responsibility of the utility company/government agency and its
consultants/contractors to obtain the necessary background information from the sewer
unit of the DWM in meeting requirements for design drawings/contract plans and for
existing facilities protection during the construction stage.

Records from the sewer unit of the DWM include: existing sewers, drain connections,
sewer structures, benchmark locations, ordinance grades, age of sewer and pipe
material.

When replacing curb and gutter, ordinance grades must be shown on the plan. To the
extent possible, the proposed top-of-curb grades must be within 0.2 feet of the approved
ordinance grade.

Copies of sewer records and benchmarks can be obtained by payment at the sewer unit
of the DOB, located at City Hall, 121 N. LaSalle Street — Room 804, Chicago, Illinois
60602.

3. A permit is required from the sewer unit of the Department of Buildings (DOB)
prior to the construction of, or repairs to, underground sewers, drain connections or
sewer structures, including the adjustment of sewer structures and removal/replacement
of frames and lids. The permit must be obtained by a drainlayer currently licensed from
the sewer unit of the DOB.

4, The sewer unit of the DOB must be notified at least 48 hours in advance of

construction, with the name and telephone number of the resident engineer who could be
contacted for any sewer emergency.

1000 EAST OHIO STREET, CHICAGO, ILLINOIS 60611
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5. In order to protect City’s Bench Monuments (standard and sub-standard), all bench
monument locations within the limits of the project must be listed on the plan sheets. If
not found or damage to the bench monuments is made or encountered, please contact
the sewer unit of the DWM immediately at (312) 744-3351. Design plans must be
submitted to and approved by the DWM for the replacement or relocation of any
standard or sub-standard (i.e., secondary) benchmark.

6. In the relocation or construction of private or public utilities, including pipe
underdrains and/or subdrains, the utility must be located as far away as possible from
the City sewer and appurtenant sewer structures. The minimum desired horizontal
clearance from all sewer structures is (4) feet. Clearance requirements from sewers is
as follows:

Clearance from utilities other than water:

A minimum distance of the inner diameter of sewer (I.D.) plus four (4) feet must be
maintained between the sewer and the utility center lines. If the outside diameter/width
of utility conduit is more than the sewer O.D., a minimum of four (4) feet horizontal
clearance must be obtained from the outside face to outside face. The minimum desired
vertical clearance from crossing is (18) inches. If either horizontal or vertical
requirements are not met, the sewer must be rehabilitated with an appropriate liner or
replaced with DIP, unless prior approval is allowed by the DWM to evaluate the sewer
(via televising) before and after construction.

Clearance from water:

IEPA separation requirements must be met. A minimum of ten (10) feet horizontal
clearance (edge-to-edge) or eighteen (18) inches vertical clearance is required between
sewer and water-mains. If the latter is met, a minimum horizontal clearance of the
outer diameter of sewer (0.D.) plus (4) feet must be maintained. Sewer crossings
below a water-main must have minimum vertical clearances of (6) inches. The existing
sewer must be rehabilitated with a water-main quality liner or replaced with DIP for
encroachments within the aforementioned limits for a distance of (10) feet from the
edges of the water-main. When a sewer crosses above a water-main, no encroachments
within (18) inches are allowed and the sewer must always be of water-main quality
material for a distance of (10) feet from the edges of the water-main.
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7. Manholes, catch basins and inlets must be protected from the entry of asphalt/debris
into the sewer system during construction. The contractor must mark locations of all
sewer structures on the sidewalk before starting pavement removal/replacement.
Adjustment of frames and lids of sewer structures must be completed prior to street
resurfacing.

8. No permanent structures are permitted over the existing sewers and sewer
structures located within the public right-of-way or easement without prior approval of
the DWM.

9. The DWM discourages tree plantings that are located within the outer diameter of
the sewer plus 4 feet (OD+4), but if necessary, may allow tree plantings with a
maximum mature height of 15 feet and a maximum mature root depth of 2.5 feet.
Potential plantings that meet this requirement include the following:

o Ornamental shrubs or bushes meeting the mature height and mature root
depth discussed above.

o Flowers or other non-wood herbaceous plants.

o Above ground, removable planting containers that can be moved by
construction equipment in the event that sewer main repair is required.

Existing trees planted above sewer mains that do not meet these requirements do not need
to be removed. However, if such existing trees are removed; all trees installed in their
place must meet these requirements. The recommended minimum clearance between the
outside of the sewer/structure and the center of a tree is fifteen (15) to twenty (20) feet
depending on the size of the sewer.

10.  For the following cases, the contractor is required to conduct a pre-construction
videotaped inspection prior to the issuance of a sewer permit and a post-construction
videotaped inspection prior to acceptance of the sewer. The videotape must be submitted
to the sewer unit of the DWM for review and approval. Should pre-construction
televising indicate conditional issues with the sewer, it shall be replaced or rehabilitated
prior to construction as part of the project improvement.

. Street Construction/Reconstruction Projects
. Viaduct Clearance Improvements
. Piling/Caisson Installations
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The utility company/government agency or its representing contractor must maintain
access to the existing sewer facilities including sewer structures at all times and
coordinate the proposed improvements with the sewer unit of the DWM
Engineer/Inspector to avoid any interruption of the sewer facilities maintenance or
services. The sewer flow has to be maintained at all times.

12. For street reconstruction and new sewer main installations, all non-concrete catch
basins and gutter boxes are to be replaced, irrespective of their condition, with new
DWM standard catch basins or inlets. The only exceptions are concrete or lined catch
basins that are in good condition.

For fire station and bus terminal driveway/pad reconstruction, all non-concrete structures
located within in the right-of-way are to be replaced or lined, irrespective of their
condition, in accordance with DWM standard structures and materials.

For other street restoration projects, the utility company/government agency or its
representing contractor must coordinate with the sewer unit of the DWM to arrange for
the inspection of the existing catch basins. The sewer unit of the DWM will determine the
need for catch basin repair, replacement or cleaning.

13, Existing sewers to be abandoned must be removed or filled with grout and so
noted on the plans. Sewers 24" in diameter and larger must be filled with grout (smaller
sewers are closed with a plug, while 24" diameter and larger are closed with a bulkhead.)
Within the Central Business District, all abandoned sewers must be injected with
flowable fill. Flowable fill must be used instead of grout, in other locations whenever
possible.

14. The following requirements must be followed in the design of new sewers and
sewer structures in the ROW:

e Materials used for sewer construction must be either reinforced concrete
(Type HI or better), or vitrified clay pipe, or ductile iron pipe (wrapped in
polyethylene wrap).

¢ Catch basins located within intersections must be relocated about ten (10) feet
from the property line for partial street restoration or twenty five (25) feet from
the property line for full street restoration to prevent conflicts with pedestrian
walkways and handicapped ramps. Relocations are not permitted if it results in
increasing the number of existing catch basins.
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15

e Normally 3 pairs of catch basins are used for 600 - foot blocks and 1 to 2
pairs are used for 300 - foot blocks. Any increase in the number of existing catch
basins on a block must be justified, via a grading plan.

o Wherever hydraulically beneficial, any dead-end sewers in streets crossing a
proposed sewer route will be extended with an overflow connection made to the

new sewer subject to approval by the sewer unit of the DWM

e In viaduct areas or streets with:

1) Less than or equal to three (3) feet of cover, replace all sewers three
(3) feet in diameter or smaller with class 52 ductile iron pipe.

2) Less than or equal to five (5) feet of cover, replace all sewers five (5)
feet in diameter or smaller with class 52 ductile iron pipe or RCP,
Class V, and

3) More than five (5) feet of cover, videotape all sewers larger than five

(5) feet in diameter for lining or other rehabilitation.

The DWM’s Rain Blocker Program must be maintained with any roadway

improvement. The design of any roadway improvement must consider limiting the
number of catch basins to the extent practical. The number of existing structures should
not be increased.

16.

Flow restrictors must be installed in all catch basins outside of the Central
Business District. Restrictors shall not be installed in catch basins in close
proximity to viaduct areas, bus stops, or emergency entrances. The DWM must
approve the non-installation or removal of any restrictor. Requirements for
restrictor installation are as follows:

Arterial Streets/Bus Routes: 3-inch orifice restrictor

Residential Streets:  3-inch vortex restrictor

Alleys: 3-inch orifice restrictor in the last CB.

Closed lids are required on all manholes except at intersections where a perforated
lid shall be used.

The minutes of the pre-construction meeting must state that a list of the DWM’s,

“Requirements for Existing Facilities of Protection” was provided to the resident
engineer and the contractor for compliance.
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17. The project plans and/or specifications must include the following notes:

Prior to start of construction, a permit is required from the sewer unit of the DOB for any
underground sewer work including adjustment of sewer structures and
removal/replacement of frames and lids. Permit must be obtained by drain-layer currently
licensed from the sewer unit of the DOB.

The contractor is responsible for the adequate protection of the existing sewers, drain
connections, sewer structures, and bench monuments during construction operations and
use of heavy equipment in the limits of the project.

The contractor must locate and promptly and properly connect to the new sewers all live
house drains, catch basin drains and other existing laterals, drains and sewers, of
whatever nature, which are connected to the existing sewers being repaired or replaced.

Existing catch basin laterals to be reused must be rodded and flushed in the presence of
the sewer unit of the DWM Inspector. A new connection to the main sewer is required if
the existing catch basin lateral is not approved by the sewer inspector.

When a sewer structure is abandoned, all pipe openings must be plugged, structures filled
with trench back-fill, lids and frames removed and surface restored as per the sewer unit
of the DWM standards and specifications.

The contractor is required to replace any broken frames and lids of sewer structures with
standard frames and lids of the DWM. In adjustment or reconstruction of sewer
structures, any non-standard frames and lids must be replaced with standard frames and
lids. In adjustment or reconstruction of inlets, any non-standard inlets (gutter boxes) must
be replaced with DWM standard inlets.

City manholes have solid lids except at street intersections where perforated lids are used.
Perforated catch basins/manholes grates with Y-inch wide slots is the current citywide
standard. However, in viaduct areas, the “old” standard grates with the larger 1-1/2”
wide slots must be used.

The frames and lids of sewer structures to be abandoned, removed, or filled must be
salvaged and delivered to Water Management located at 3901 S. Ashland Avenue.
Delivery must take place between 10:00 am and 2:00 pm Monday through Friday. Call
(312) 747-1777 to arrange for delivery.
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In locations where the main sewer is not being replaced and the existing drainage
facilities are disturbed or damaged during construction by the contractor, it will be the
contractor’s responsibility to restore and replace the damaged facilities at his/her expense
to the satisfaction of the DWM.

In case of any damage to the City’s sewer system, private and public drain connections,
and/or bench monuments, the contractor must contact the sewer unit of the DOB
immediately at phone number (312) 744-3351. The contractor must, at his/her cost,
replace the affected sewers, drain connections, sewer structures and/or bench monuments
as necessary. The sewer flows must be maintained at all times.

Flow restrictors must be installed in all catch basins, outside of the Central Business
District. Flow restrictors must not be installed in close proximity to viaduct areas, bus
stops or emergency entrances. Flow restrictors are available for pick-up at the DWM’s
Central District, located at 3901 S. Ashland Avenue, by calling (312) 747-1777, between
7:00 am-3:00 pm, 48 hours in advance.

Upon project completion of roadway resurfacing or reconstruction, resident engineers
must contact the DWM Sewer Evaluation Section at 312-747-4680 to schedule a field
meeting for project acceptance (ie. address punch list items).

Upon project completion, the contractor must provide the sewer unit of the DWM, for
review and acceptance, any required DVD of the sewer mains.

As-built plans of new or replaced sewers in the public right-of-way must be submitted to
the DWM Sewer Design Section within 30 days after completion of the project and will
be included as a punch list item prior to acceptance of the project.

The as-built plans must sealed by a Professional Engineer or Register Land Surveyor and
be submitted with the form in Appendix II-A Sheet A.23. Plan and profile drawings of
the sewers and sewer structures must be submitted on a compact disk in .TIF format. All
electronic files must be submitted in a file folder with one file name reflecting the
addresses of the project, with street name first: (e.g. Jackson St. 300-500 S.) A hard
copy of the as-built plans must also be submitted.

Note: Refer to sewer unit of the DWM “Detail Specifications for Sewer Construction,
Book 3" for complete requirements on sewer construction in the public way by private
contractors.
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City of Chicago Approved Vendor List for Custom Vortex Restrictors

Vendor

Website Address

Contact Name

Contact Email

Phone Number

Model Type

1|Contech Engineered Solutions

conteches.com

A.). Margetis
Bob Schwartz

amargetis@conteches.com;
bschwartz@conteches.com

(773) 661-9794
(847) 778-9168

Fluidic-Amp with Sleeve

2 [Hydro International

hydro-int.com

Phillip Taylor

ptaylor@hydro-int.com

(608) 205-4441

Reg-U-Flo S-Type with Push-fit mount and
Reg-U-Flo VM-Type

Notes:

1 Vendor, size, and model number vortex restrictor must be labeled on the Utility Plan and Operation & Maintenance Plan
2 Vendor detail of vortex restrictor must be added to a detail sheet in civil plan set
3 Provide rating curve of restrictor with calculations
4 Any vendor of vortex restrictors is welcome to submit specs for review. Upon approval of product, vendor will be added to approved list for the following year
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APPENDIX I11-A Outlet Capacity Maps
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City of Chicago

Department of Water Management

Name of Project:

Address:

A/E of Record:

(FOR COMPUTATIONS AND REFERENCE)

City of Chicago Intensity-Duration-Frequency (IDF) Curve
(Based on Bulletin 70 Rainfall Data)

Storm Event in Years

5-Year 10-Year 25-Year 50-Year 100-Year

Storm Average Average Average Average Average

Duration | Rainfall | Intensity | Rainfall | Intensity | Rainfall | Intensity | Rainfall | Intensity | Rainfall | Intensity
(min) (in) (in/hr) (in) (in/hr) (in) (in/hr) (in) (in/hr) (in) (in/hr)
5 0.46 5.520 0.54 6.480 0.66 7.920 0.78 9.360 0.91 10.920
10 0.84 5.040 0.98 5.880 1.21 7.260 1.42 8.520 1.67 10.020
15 1.03 4.120 1.21 4.840 1.49 5.960 1.75 7.000 2.05 8.200
30 1.41 2.820 1.65 3.300 2.04 4.080 2.39 4.780 2.80 5.600
60 1.79 1.790 2.10 2.100 2.59 2.590 3.04 3.040 3.56 3.560
120 2.24 1.120 2.64 1.320 3.25 1.625 3.82 1.910 4.47 2.235
180 2.43 0.810 2.86 0.953 3.53 1.177 4.14 1.380 4.85 1.617
360 2.85 0.475 3.35 0.558 4.13 0.688 4.85 0.808 5.68 0.947
720 3.31 0.276 3.89 0.324 4.79 0.399 5.62 0.468 6.59 0.549
1080 3.50 0.194 4.11 0.228 5.06 0.281 5.95 0.331 6.97 0.387
1440 3.80 0.158 4.47 0.186 5.51 0.230 6.46 0.269 7.58 0.316
2880 4.09 0.085 4.81 0.100 5.88 0.123 6.84 0.143 8.16 0.170
4320 4.44 0.062 5.18 0.072 6.32 0.088 7.41 0.103 8.78 0.122
7200 4.91 0.041 5.70 0.048 6.93 0.058 8.04 0.067 9.96 0.083
14400 6.04 0.025 6.89 0.029 8.18 0.034 9.38 0.039 11.14 0.046

City of Chicago
Dept. of Water Management

IDF Curve

Page 1
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Chicago Stormwater Ordinance Manual

City of Chicago
Stormwater Management Ordinance Manual

Use of this Manual
This Manual has been prepared to be used in conjunction with:

o Chapter 11-18 Stormwater Management of the Municipal Code of Chicago, and

e The Department of Water Management Regulations for Sewer Construction and
Stormwater Management

Updates and Revisions

Updates or revisions to the Regulations and Manual may be available. Please check for any
available updates by going to: www.cityofchicago.org/water to check the Department of
Water Management website and following these links:

(Under Featured Services and Programs) click Sewer Regulations


http://www.cityofchicago.org/water
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Foreword
The City of Chicago (City) is committed to protecting, conserving and managing our water wisely.
The City has developed “Chicago’s Water Agenda 2003” (Water Agenda) to encapsulate its goals for
water management in the City and to outline its strategies for accomplishing these goals. As the
guote below from the Water Agenda shows, one of the City's main concerns is stormwater
management.

"When it rains, some of the stormwater that falls in our neighborhoods soaks into the ground and
some flows into the City's sewer system. With more and more hard surfaces, such as rooftops and
roadways, there are fewer and fewer places where rain water can infiltrate the soil, nourish plants and
remain part of the natural system. Without green space to absorb it, the sewer system is required to
handle more and more water. Stormwater sent to our sewers is no longer available to irrigate our
lawns or recharge groundwater. Further, when the sewer system becomes full it discharges into our
waterways. The City’s Department of Water Management spends approximately $50 million per year
to clean and upgrade 4,400 miles of sewer lines and 340,000 related structures. Additionally, the City
acknowledges the importance of the Tunnel and Reservoir Plan, known as Deep Tunnel, in the long-
term management of stormwater. However, the City believes that the “built” infrastructure alone will
not meet all of our needs for managing wastewater and stormwater. Managing stormwater and
protecting the quality of our water resources will require a combination of upgrading our “built”
infrastructure and creating a “green” infrastructure. Through this green infrastructure, the City will
demonstrate forward thinking ways to reduce the burden on our sewer system and keep stormwater
in the environment.” (City of Chicago, 2003).

The Water Agenda details many steps that the City has taken to address stormwater management
issues. First, it has begun promoting green building design and best management practices (BMPSs).
By encouraging applicants to obtain Leadership in Energy and Environmental Design (LEED)
certification and incorporate BMPs into design plans, the City hopes to reduce impacts from
stormwater runoff. Second, the City has taken steps to prevent polluted stormwater from roadways
from discharging directly into Lake Michigan and the Chicago and Calumet Rivers. The reconstruction
of Wacker Drive was designed to divert first-flush stormwater from the roadway to sewage treatment
facilities. Third, the City has also developed a sewer inlet control system called the “Rainblocker
Program” to reduce combined sewer overflows and reduce basement flooding. Wherever appropriate,
residents are asked to disconnect their downspouts from the sewer system and allow the downspouts
to drain instead onto permeable surfaces such as lawns. The City is also working to comply with
National Pollutant Discharge Elimination System (NPDES) Phase |l requirements. Primarily, the City
has focused on stormwater control areas, such as areas relying on separate storm sewers and
riparian areas that allow stormwater to flow directly into water bodies.

Within the context of this broader push for improved stormwater management, the City recently
passed its “Chicago Stormwater Management Ordinance” (Ordinance). The Ordinance applies to
certain types of new developments and redevelopment and requires specific practices to ensure that
stormwater is responsibly managed in accordance with the goals of the Water Agenda. The purpose
of this “Stormwater Manual” (Manual) is to help applicants understand and comply with the Ordinance
and accompanying Chapter Il “Requirements for Stormwater Management” of the “Regulations for
Sewer Construction and Stormwater Management” (Regulations).
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1.0 General Policies and Procedures

1.1 Introduction

This Stormwater Manual (Manual) was created for developers, engineers and architects preparing
development plans in the City of Chicago. The goals of the Manual are to provide the technical tools
and guidelines necessary to comply with the Stormwater Ordinance and Chapter Il of the
Regulations for Sewer Construction and Stormwater Management.

This Manual addresses a set of best management practices (BMPs) to control the stormwater-related
impacts of development and redevelopment in the City. Stormwater BMPs should be understood and
incorporated into development designs because they efficiently achieve both development and
environmental goals in the most cost effective manner.

1.2 The Need for Stormwater Management

The impacts from development occur both during construction and after the development is complete.
The conversion of pervious land to impervious surfaces results in increased rate and volume of
stormwater runoff, reductions in groundwater recharge and reduction of evapotranspiration. These
new impervious surfaces change the hydrologic characteristics of the landscape by reducing
infiltration into the soil and the evapotranspiration from vegetation (See Figure 1).

Figure 1. The Hydrologic Cycle
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The result of development is a dramatic increase in the rate and volume of precipitation that runs off
the landscape as stormwater. New impervious surfaces, compaction of soils, and loss of native
vegetation reduces the amount of precipitation that infiltrates into the ground. Without adequate
stormwater management controls, this can create additional burden for a sewer system that may
already be experiencing flooded conditions and combined sewer overflows. In areas served by
combined sewers, flooding or surcharged sewers can lead to basement backups and combined
sewer overflows. Uncontrolled, the impacts of development on stormwater runoff can lead to
increased flooding, combined sewer overflows, degraded water quality, stream channel erosion,
hydrologic modifications, and destruction of sensitive habitats and landscapes. Properly designed and
implemented stormwater management facilities can prevent these unacceptable impacts. The
Ordinance includes the following provisions to mitigate the impacts of new development.

Rate Control — Provisions for controlling the rate of stormwater discharge ensure that new regulated
developments release stormwater at a rate consistent with the capacity of the City’s sewer system.
This prevents negative impacts such as sewer surcharging, basement backups, street flooding, or
combined sewer overflows as a result of new development.

Volume Control — Provisions controlling of the volume of stormwater ensure that new regulated
developments capture and retain a portion of the runoff that is generated. This reduces the hydrologic
modification effects of new development, recharges groundwater and provides water quality benefits.
Volume control can help prevent sewer flooding and combined sewer overflows, as well as reduce
the volume of runoff that is sent for wastewater treatment.

Sedimentation and Erosion Control — There is clear evidence from around the country that
watershed urbanization has adverse impacts on the ecologic integrity and beneficial uses of
downstream water bodies. Some impacts result from the direct modification or destruction of streams,
lakes, and wetlands. Other impacts occur due to uncontrolled erosion from construction activities.
Erosion during construction can generate enormous quantities of sediment that leads to water quality
impairment, clogging of sewers, loss of floodwater conveyance and storage, and safety and nuisance
problems. In order to avoid these problems, the Ordinance includes provisions for sedimentation and
erosion control.

1.3 Stormwater Management Policy
It is the policy of the City to encourage and promote programs that:
e Minimize the negative stormwater impacts of new development and redevelopment.

e Protect and conserve land and water resources in conjunction with orderly and responsible
property development;

e Prevent pollution of local waters, groundwater, and land;

e Minimize stormwater flows into the combined sewer system by minimizing impervious
surfaces, promoting infiltration or discharging to local waters where appropriate;

e Preserve the natural characteristics of stream corridors in order to moderate flood and
stormwater impacts, improve water quality, reduce soil erosion, protect aquatic and riparian
habitat, provide recreational opportunities, provide aesthetic benefits, and enhance
community and economic development;
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e Preserve the natural hydrologic and hydraulic functions of watercourses, flood plains, and
wetlands;

e Facilitate existing and future intergovernmental agreements for stormwater management;
and

e Manage stormwater on the site of a Regulated Development to the fullest feasible extent.

To achieve these goals, the primary stormwater management objectives for development sites are to
(1) reduce impervious areas, (2) capture stormwater on site, and (3) either use or retain the
stormwater on site for evaporation and absorption into the ground. Stormwater that is not used or
retained, may be discharged into a City-owned combined sewer, storm sewer, or open waterway.

1.4 Development Review Process

The City desires applicants to plan their developments thoroughly and has set up a review process to
allow applicants to design developments that satisfy both the City’s and applicant’s objectives. For
any work outside the public right-of-way, the review process will be handled by the Department of
Buildings (DOB) for the Department of Water Management (DWM).

Developments that are subject to the requirements of the Chicago Stormwater Management
Ordinance and Regulations must submit design documentation directly to DOB. The function of DOB
is to review, collect fees and issue permits for any construction activity, either in private property or in
the public way. In some cases (as identified in this Manual), it may be helpful or required to conduct a
pre-application meeting. The initial site plans, Stormwater Management Plan (SMP), Stormwater
Spreadsheet Tool and all other supporting documentation must be submitted to DOB at the following
address.

Department of Buildings
City Hall, Room 906
121 N. LaSalle Street
Chicago, Illinois 60602

The applicant must meet the requirements of all City building and zoning codes and any applicable
federal and state permit requirements. In addition to DWM/DOB review and approval, the
development may require permits or approvals from other local, state and federal agencies, including,
but not limited to, the following:

« City Departments:
- Department of Planning and Development
- Department of Transportation

e Chicago Park District

* Metropolitan Water Reclamation District of Greater Chicago

* lllinois International Port District

» lllinois Environmental Protection Agency

* lllinois Department of Natural Resources — Office of Water Resources
* lllinois Department of Transportation

* U.S. Army Corps of Engineers.
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The applicant is responsible for obtaining the required approvals and permits from all agencies with
jurisdiction over the development.

1.5 Design Responsibilities

This Manual discusses minimum design recommendations and provides information to assist the
designer in complying with the Ordinance and Chapter Il of the Regulations. When unusual
circumstances or complex problems arise, the applicant and applicant’s designer (engineer, wetland
specialist, surveyor, or landscape architect) are responsible for identifying such conditions and
notifying the appropriate review agencies. In such cases, the applicant and applicant’s designer shall
propose an alternative solution consistent with good planning, engineering practices, and scientific
principles, and the designer or applicant shall obtain approval of the change from DWM/DOB before
continuing with the design. Use of this Manual or issuance of a permit does not release the designer
from design responsibilities.

This Manual is not intended to specify limitations on the creative design process. Designers have
flexibility in devising solutions, however, the City must approve the final SMP. The analytical
procedures and techniques presented herein are consistent with available data and principles of
hydrology as they are currently understood. Procedures selected for use by the City are from
commonly used and recognized sources. Manual users are responsible for the integrity and design of
the various facilities proposed.

1.6  Applicability of Performance Standards

All regulated developments are subject to the Ordinance and Regulations, however the applicable
performance requirements vary depending on various aspects of the development. A Regulated
Development (Ordinance 11-18-020) is:

Any construction activity, excavation or grading, commencing on or after January 1, 2008,
that:

(a) disturbs a land area or substantially contiguous land areas of 15,000 or more square feet
in the aggregate. Land areas separated by public right-of-way at the conclusion of
development shall not be deemed “substantially contiguous” to each other for purposes
of this definition. For purposes of calculating square footage pursuant to this paragraph
(a), “land area” shall include twenty-five percent of the square footage of the sidewalls of
a building that directly connects to the sewer system via side gutters, and shall also
include any average dry-weather flow based on a conversion rate of 1.0 cfs (cubic feet
per second) into one acre (43,560 square feet), or

(b) creates an at-grade impervious surface of 7,500 or more substantially contiguous square
feet, or

(c) results in any discharges of stormwater into any waters or separate sewer system. For
purposes of this definition, square footage shall be calculated based upon the project as
a whole, regardless of whether construction proceeds in phases.

A Regulated Development shall not include projects located entirely within the public right-of-
way at the conclusion of development. With respect to a project located both on the public
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right-of-way and on private property at the conclusion of development, that portion of the
project located on the public right-of-way will not be included in calculating the square footage
thresholds of subparagraphs (a) and (b) of this definition. If a project includes Residential
Development, the Residential Development will not be included in calculating the square
footage thresholds of subparagraphs (a) and (b) of this definition.

Flow rate control requirements may apply to regulated developments discharging to combined
sewers, separate sewers, and open water bodies. Any at-grade impervious open space where more
than 7,500 square feet of substantially contiguous area will be created, reconstructed or resurfaced
(scarified with bituminous or concrete overlay) or disturbs over 15,000 SF of land area, rate control
measures are required. Rate control is not required for projects that directly discharge to Lake
Michigan, but all other stormwater performance standards apply to these projects. Volume control
requirements apply to all regulated developments except for new roofs on a vertical building addition.
Table 1-1 provides a summary of the applicable performance requirements
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Table 1-1: Performance Standards Applicability

Developments Discharging to Combined Sewers

Rate Control Volume Control

Options Available

Regulated under

Stormwater Reduce
Management Imperv. by
Proposed Activity Ordinance Required Required t Storage 15%
5
Residential Development No - - - -

Creates, reconstructs or resurfaces at-
grade impervious area of less than
7,500 SF No - - - -
Creates, reconstructs or resurfaces at-
grade impervious area of 7,500 SF or
more v v v3 v v

Disturbs land areas of 15,000 SF or
more v v v? v v

New roof for vertical building addition
(plus sidewall and additional DWF)
equivalent to 15,000 SF or more v v? No - -

Developments Discharging to Waters

Rate Control Volume Control
Options Available
Regulated under d
Stormwater Reduce
Management Imperv. by
Proposed Activity Ordinance Required Required 1 | storage 15%
) . 5
Residential Development No - - - -
Creates, reconstructs or resurfaces at-
grade impervious area of less than
7,500 SF v No v v -
Creates, reconstructs or resurfaces at-
grade impervious area of 7,500 SF or 4
more v v v v -
Disturbs land areas of 15,000 SF or 4
more v v v v -
New roof for vertical building addition
(plus sidewall and additional DWF)
equivalent to 15,000 SF or more v v'24 No - -

Notes:
1. Additional exceptions (airport surfaces, Industrial NPDES permitees) apply (see Ordinance 11-18-040)
2. Only requires delay or decrease in peak discharge from the roof.

3. Only if site is >15% impervious.
4. If site drains to Lake Michigan, there is no rate control requirement.
5. For the purposes of the Stormwater Ordinace, Residential Development is defined as detached single-family and two-family dwellings.
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2.0 Flow Rate Control: Managing Stormwater Leaving the Site

2.1 Introduction and Applicability

As permeable areas in the City are developed, water from precipitation events cannot be absorbed.
During severe storm events, water runs off rooftops and streets into the sewer system. If
uncontrolled, the high rate at which water enters the system creates basement backups and
combined sewer overflow problems. During severe storms, water flows into the sewer system at a
rate exceeding the system’s capacity and bypassing treatment. This allows raw sewage to discharge
directly to water bodies and creates water quality problems. To combat these problems, the City
requires new developments to limit the flow rate of stormwater leaving a site. The rate control
performance standards are designed to prevent flow from reaching the sewer system at a rate that is
faster than the sewer can carry it away. Flow rate control is accomplished by implementing onsite
stormwater detention. Detaining water on site or slowing it down as it leaves the site helps to prevent
many of the problems discussed above. It also ensures that new developments do not negatively
impact the existing sewer system. When older properties without stormwater detention are
redeveloped, the performance of the existing system is actually improved.

Applicants will typically use the maximum allowable release rate and the Modified Rational Method to
calculate the maximum volume of stormwater that must be contained by detention. For small sites
(less than Y2 acre), the ability to control the maximum stormwater discharge rate may be limited by
the minimum allowable restrictor size. The Modified Rational Method is not appropriate for
development sites greater than 20 acres or at sites where complex flood routing schemes are
proposed. In these cases, the Applicant should conduct a pre-application meeting with DOB to
discuss the appropriate analysis methods. Under such circumstances, DOB may require a
hydrograph-producing modeling approach with regional rainfall data to determine stormwater
detention and release rate requirements.

2.2 Design Requirements

The Ordinance includes the following requirements related to rate control:

Stormwater Drainage Systems shall manage the peak rate of discharge from the Regulated
Development, incorporating the maximum permissible release rate. Provided, however, that
Developments that create an at-grade impervious surface of less than 7,500 substantially
contiguous square feet and that directly discharge to waters shall not be subject to the rate
control requirements of this subparagraph (a)(1).

The Ordinance requires that no more than 400 square feet of impervious surface area be allowed to
sheet flow to the public right-of-way without detention. A minimum of 0.1 feet of freeboard from the
high-water level within any detention facility to the overflow invert to the right-of-way must be
provided. A development must have an overland flow path which safely conveys the 100-year storm
event to the public right-of-way. There must be at least 0.1 feet of freeboard between the overland
flow route high water level and the low grade to adjacent properties.

An overland flow route could be pavement or grass that can be approximated as a trapezoidal
channel. The flow route can be designed to meet the freeboard requirements by using the calculated
overflow for the 100-year storm event and Manning's equation shown below.
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Q =1.486 AR?® S%/n

Where,

Q = hydraulic capacity (in cfs)

A = area (channel cross section) (in sf)

R = Hydraulic Radius, A(Area)/P(wetted perimeter)

S = slope of channel (in ft/ft)

n = Manning’s Coefficient which generally ranges from 0.03 to 0.05 for grass
lined channels

Another option would be to design the overland flow route to act as a broad-crested weir.

The depth of flow for the overland flow route must meet the freeboard requirements in the
Regulations. Velocities through the overland flow route should be checked to assure that erosion will
not occur. If there is the possibility of erosion during the 100-year storm event, then appropriate
erosion protection measures must be included.

2.3 Allowable Release Rate

Table 2-1 presents a summary of information on the allowable release rates and storage
requirements for various categories of developments.

Table 2-1 Rate Control for Regulated Developments

Regulated Development Key Rate Control Requirements
Type
Development < 1.75 acres Allowed to use standard release rates from Standard

Maximum Release Rate Chart. (Section 2.3.1)

Development > 1.75 acres Applicant must compute allowable release rate based on
downstream sewer capacity. (Section 2.3.2)

Lot to Lot Rate control for the 10-year storm must be provided for roof
surfaces. Remaining areas (less than 15 percent of site or it is
not considered a lot to lot development) must provide storage
for a minimum of the 100-year event. (Section 2.3.4)

Buildings with Multi-Level When multi-level roofs or side gutters catch runoff from

Roofs and/or Side Gutters sidewalls, 25 percent of the face of the critical sidewall must
be considered as drainage area. This also includes multiple
level roofs that collect runoff from the sidewalls above them.
(Section 2.3.5)

Significant Dry Weather If average DWF exceeds 10% of the maximum allowable

Flow (DWF) release rate then it is considered significant and the maximum
allowable release rate must be reduced accordingly. If
necessary, a minimum value of 25 gpm must be used as the
release rate to determine the required storage. A pump storm
discharge rate of 25 gpm may be required if the total proposed
discharge rate from the site exceeds the existing discharge for
a 5-year storm event. (Section 2.3.5)

Open Space Discharging When over 75 percent of the site is substantially contiguous at-
to Combined Sewers grade open space and conducive to ponding water, the



Chicago Stormwater Ordinance Manual
Flow Rate Control

release rate shall not exceed 0.75 cfs/acre. (Section 2.3.6)

Direct Discharge to Waters Roof areas do not require detention when directly discharged

to Waters (as defined in section 11-18-20 of the Ordinance).
To the extent possible, the maximum release rate for non-roof
areas discharging directly to Waters is 1.0 cfs/acre for the 100-
year event. To the extent possible, sites larger than 5 acres
must not exceed existing release rates for up to the 10-year
event (Section 2.3.7)

Building Rehabilitation When the project only involves roof replacement exceeding

15,000 SF over new additional stories, provisions must be
made to delay or decrease the peak discharge. (Section 2.3.8)

Residential Land Use In certain cases, required storage may be provided within the

right of way. (Section 2.4.4.)

2.3.1 Standard Maximum Release Rate

Small developments (between 7,500 and 76,230 square feet) may use a release rate based on the
Standard Maximum Release Rate Chart (Figure 2-1). However, these sites are not precluded from
using the methodology presented in 2.3.2 to compute a site specific release rate based on the
capacity of the downstream sewer. Other requirements may apply if the development is one of the
specialized types listed in Table 2-1 or discussed in Sections 2.3.3 through 2.3.7.

The vortex restrictors referenced below are designed to fit into an 8-inch diameter pipe and limit flow
to either 0.15 cfs (3-inch opening) or 0.25 cfs (4-inch opening). Both sizes are available for purchase
from the DWM. The standard maximum release rates according to the Regulations are below.

For sites between 7,500 square feet and 21,780 square feet (one-half acre), the maximum
allowable release rate is 0.15 cfs, the maximum release rate from a 3-inch vortex restrictor.
The required storage is based on 0.15 cfs subject to Chapter 2, Section 3.5 — Dry Weather
Flows.

For sites between 21,780 square feet (one-half acre) and 43,560 square feet (one acre),
the maximum regulated release rate is a linear interpolation between 0.15 cfs (equivalent to
use of 3-inch restrictor on a one-half-acre site) and 0.25 cfs (equivalent to use of 4-inch
restrictor with 0.25 cfs release rate on a one-acre site), respectively. The required storage
is based on the linear interpolation of the two release rates, subject to Chapter 2, Section
3.5 — Dry Weather Flows.

For sites between 43,560 square feet up to 76,230 square feet, the maximum allowable
release rate is 0.25 cfs, the maximum release rate from a 4-inch vortex restrictor. The
required storage is based on 0.25 cfs, subject to Chapter 2, Section 3.5 — Dry Weather
Flows.
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Figure 2-1 Standard Maximum Release Rate
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2.3.2 Computed Maximum Release Rate

In lieu of the standard maximum release rate, any regulated development may compute the maximum
allowable release rate based on the lesser of two computations, the “Outlet Sewer Capacity” and the
“Critical Local Sewer Capacity.” The lesser of these two sewer capacities (provided in cfs/acre) must
be multiplied by the size of the disturbed area that is tributary to the restricted control structure to
compute the maximum allowable release rate. Developments that exceed 76,230 SF are required to
compute the maximum allowable release rate in this manner. The outlet sewer capacity is the 5-year
capacity of a sewer line based on the ratio of its estimated capacity to its corresponding tributary
area. The critical local sewer capacity is the ratio of the most restrictive sewer segment’s 5-year full
flow capacity divided by the respective drainage area adjusted for land use. The following sections
describe each computation.

2.3.2.1 Outlet Sewer Capacity

Appendix llI-A of the Regulations contains the outlet sewer capacity map and tables based on the
latest available information. The outlet sewer that serves the proposed development is located on the
appropriate map and table in the Regulations. The capacity of that outlet sewer is provided on the
table in cfs/acre. This capacity in cfs/acre multiplied by the development size in acres yields the
maximum release rate in cfs based on the outlet sewer capacity. This value should be recorded for
comparison with the critical local sewer capacity to determine which is more restrictive.

2.3.2.2 Critical Local Sewer Capacity

The local sewer capacity calculations are only limited to those developments that are connecting to
local sewer segments 3.5 feet or smaller. If a development connects directly to a sewer larger than
3.5 feet, then only the outlet sewer capacity is needed to determine the maximum release rate.

10
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For the critical local sewer capacity calculations, the drainage area upstream of the development
must be delineated and assigned land uses. The procedure for delineating the drainage area and
assigning a land use is detailed in Section 3.4.2 of the Regulations. The drainage areas must be
based on Sewer Atlas Maps and Drain Atlas Maps which can be obtained from the City through DOB.
Land uses are determined by multiplying the appropriate weighting factor to the land use drainage
area as detailed in Chapter Ill, Part 3.4.2 of the Regulations. It should be noted that the
development's land use and drainage area must be included in the overall drainage area calculation
for the main sewer line at the development’s connection point.

The local sewer capacity in cfs/acre is defined in Section 3.4.3 of the Regulations and must be
calculated for each consecutive downstream main sewer segment from the first sewer segment of the
development to the last sewer segment equal to 3.5 feet in diameter (or first segment larger than 3.5
feet if there is no 3.5-foot diameter sewer) or the downstream end of a sewer line. This is completed
by first computing the hydraulic capacity of the local sewer segment by utilizing Manning’s equation or
if necessary, a pressure flow equation which are both shown below

Qs solved for using: Q= KS™A

Q = hydraulic capacity (in cfs)

K = flow conveyance

S = slope between manholes (in ft/ft)
A = area (pipe cross section) (in sf)

The flow conveyance (K) is calculated by using the following formula:
K = 1.486R”%/n

R = Hydraulic Radius, A(Area)/P(wetted perimeter)

n = Manning’s Coefficient and is dependent on pipe material.
If pipe diameter is 21 in or less (material is VCP) then n = 0.011
If pipe diameter is 24 in. and larger (Dimensions on Sewer Altas Map
in inches are concrete) and material is concrete then n = 0.013
If pipe diameter is 24 in. and larger (Dimensions on Sewer Atlas Map
in feet are brick) and material is brick then n = 0.015

A sewer segment comprises of a sewer line of the same size and material. The slope (S) is calculated
for a sewer segment by selecting the upstream and downstream invert elevations within two end
manholes. If any needed invert elevations on the Sewer Atlas are absent, the invert elevation in
guestion should be interpolated from those available. There may be other manholes between the two
selected manholes. If this is true, then flattest slope between the two selected manholes within the
segment should be used. The manhole inverts and pipe lengths are used to solve for S as shown
below:

S = (Invert Upstream Manhole— Invert Downstream Manhole)/Length

The area (A) depends on the pipe diameter. The hydraulic capacity, Q (in cfs), calculation is
performed on pipes of the same material and diameter. Generally, it can be assumed that the pipe(s)
between the upstream and downstream manholes are of the same diameter and material. If there
are no survey or invert elevations on the Sewer Atlas Maps to utilize Manning’'s Equation, then it may
be assumed that the sewer flows at a velocity of 3.0 feet/second.
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If a sewer segment has a zero or negative slope, then a pressure flow equation may be used to
determine Q. This method may also be considered if the existing sewer in question has more than
11.0 feet of ground cover. The pressure flow equation will not be accepted in any other cases. The
following assumptions can be made in the pressure flow analysis:

1. Basement drain level is the ordinance grade less 5 or 6 feet (in upstream areas)
2. The sewer outfall is full plus 1 to 2 foot of surcharge
3. Sewer segment of main may be used to set L (in feet)

The following formula is solved for the velocity (V) in feet/second:
AH = [1 + K+ (29 n® L)/R**¥|[V?/2g], in feet
The parameters are as follows:

L = Total Pipe Length

R = Hydraulic Radius

Ke=0.5

n=Manning’s coefficient

20=64.4 ft/sec?

AH = Upstream Head — Downstream Head

Upstream Head = Upstream Ordinance Grade — Basement Drain Level
Downstream Head = Downstream Pipe Invert + Pipe Diameter + Surcharge

After V is calculated, the following formula is used to solve for flow:

Q = VA, (in cfs)
where A is the cross sectional area of the sewer segment (in sf).

In order to complete the local sewer capacity analysis, the total weighted drainage areas to each local
sewer segment must be calculated. The total drainage area will increase in value with each
additional sewer segment downstream of the development. The local capacity of a sewer line (in
cfs/acre) is obtained by the ratio of the sewer segment’'s capacity (Q) divided by the respective
drainage area adjusted for land use (in acres). The critical local sewer capacity, as defined in Section
3.4.4 of the Regulations, is the sewer segment with the lowest cfs/acre from the development to the
last sewer segment equal to 3.5 feet in diameter (if available) or the downstream end of the sewer
line. Typically, the critical local sewer capacity can be found at the downstream end of a sewer line,
but each upstream sewer segment to the point of the development’s connection should be examined
to determine the critical section. An example of the maximum release rate computations for critical
local sewers is presented in Appendix D.

2.3.3 Special Requirements
The following special requirements must be considered for the determination of the maximum release
rate.

2.3.3.1 Flow Diversions

Requirements for any proposed flow diversions are provided in Chapter Il, Part 3.6 of the
Regulations. A flow diversion occurs when an existing connection to a main sewer line is relocated to
another main sewer line that is not within the same drainage area of the original main line, or if a new
source of water is introduced into the line. If the existing connections to a site are unknown, it will be
assumed that an existing connection was made to the street where the majority of the site’s frontage
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is situated. A flow diversion is created whenever flow is redirected from existing conditions. . In
general, flow diversions should be avoided whenever possible. A site that has been vacant and
without any structure for over 10 years will be considered a flow diversion upon development.
However, in some cases, a flow diversion may be beneficial by increasing the capacity of a sewer line
with poor capacity (less than 0.3 cfs/acre), while reducing it slightly in another with excess capacity
(over 1.0 cfs/acre). When proposing a flow diversion, the critical local sewer capacity (discussed in
2.3.2.2 must be determined for both the original sewer line and the proposed diversion line. The
requirements for flow diversions are waived for sites less than 0.5 acres or if the connection to a
larger sewer is mandated.

2.3.3.2 Multiple Sewer Connections

Requirements for connections to the sewer system are provided in Chapter I, Part 3.4.2 and Chapter
I, Part 3.5.1 of the Regulations. The number of connection(s) required is generally a function of the
size of the site. The number of new connections to the City’s main sewer shall be limited whenever
possible to avoid the extra time and cost of construction within the street. Except for developments
that are less than 0.5 acres or which adopt the standard maximum release rate, all multiple
connections require an alternative analysis.

To determine the optimum split in flow, an alternative analysis must be performed. The alternatives
analysis must demonstrate that the selected alternative will maximize use of the sewer system,
thereby optimizing the hydraulic benefit to the surrounding neighborhood. At least two alternatives
must be examined. At no time can the proposed release rates exceed the existing release rate at the
site. For developments that do not meet these criteria or that are over 5.0 acres, the DWM/DOB may
require an additional alternative of upgrading sewers within the right-of-way.

Separate rate control worksheets should be completed for each connection to the sewer system.

2.3.3.3 Dry Weather Flows

The maximum allowable release rate for stormwater may need to be reduced to compensate for
undetained dry weather flow (DWF). When the average DWF (without peaking factor) exceeds 10
percent of the maximum allowable release rate, then peak discharge rate from the site must be
reduced accordingly to offset 90 percent of the DWF, or to a minimum value of 25 gpm, whichever is
greater. A pump station discharge of 25 gpm will be required if the total proposed discharge from the
site exceeds the existing discharge.

The average DWF (without peaking factor) can be computed by the anticipated per capita load and
land use of the development. The following table can be used as a guide for this purpose.

Land Use Average Gallons per Capita-Day (gpcd)
Hospitals (per bed) 250
Hotels (2.0 per room w/ laundry) 150
Single Family (3.5 persons) 100
Muti-Family 80
Condominium 75
Hotel (2.0 per room w/o laundry) 60
Boarding Homes 50
Factories (excluding process water) 35
Convention Center/Airports 5

Reference: Estimated Numbers Based on IEPA Title 35, Subtitle C, Part 370-170, Appendix B
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DWF is also converted to equivalent site area for determining whether or not a development is a
regulated development. The conversion is 1.0 cfs of DWF equates to 1.0 acre of disturbed site area
(See 2.3.5).

When the dry weather flows are routed to the combined sewer using a combined connection with the
stormwater management system, the designer must ensure that surcharging of the connection will
not cause interior flooding. For this computation, both the peak DWF and peak stormwater flow
should be used.

The DWF (with peaking factor) should be based on the number of fixture units (FTU), reference the
Municipal Building Code, Table 18.29-1108.1. The conversion from the number of fixture units to
drainage area (sf) to peak DWF (cfs) is as follows:

Drainage area =[(FTU —150) * 7.2] + 4850 sf
Peak DWF = Drainage Area / 43,560 sf/acre * 1.0 cfs/acre

Average DWF = Peak DWF /3

2.3.3.4 Unrestricted Areas

The maximum allowable release rate must be adjusted to account for any unrestricted areas of the
site beyond the allowed 400 sf impervious area and 1,500 sf pervious area. The discharge penalty
will be calculated as follows. The unrestricted area minus the 400 sf or 1500 sf allowable area must
be used to generate a 100-year discharge (Q) using the Rational Method, Q = CIA, with an intensity
corresponding to the appropriate time of concentration. This discharge must be subtracted from the
maximum allowable release rate for the site.

2.3.4 Lot-to-Lot Buildings

Lot-to-lot developments present special challenges due to the need for detention storage for the roof
surface. Any development where structures or buildings ( defined as building footprint at ground
surface or foundation wall footprint whichever is greater) occupy more than 85 percent of the site area
may be considered a lot to lot development. In these cases, storage for a minimum 10-year event
must be provided for the building area. Remaining areas on the site that are not part of the structure
must still provide detention storage for the 100-year event. In these cases, two rate control
worksheets will be needed, one for the building area and a second for the remainder of the site, with
the allowable release rate divided proportionally between the building and site areas. The entire site
must be designed to safely accommodate peak flows for the 100-year event. Peak flows are
computed using the rational method. Hydraulic capacity calculations should be shown for all
stormwater management features responsible for conveying the 100-year peak flow from the building.
Storage vaults under buildings with less than 100-year capacity must provide documentation that
pipes and foundations can withstand hydrostatic surcharge pressure in the event of a 100-year storm.

2.3.5 Buildings with Tributary Sidewalls or Significant DWF

Several factors may increase the effective size of the development for purposes of regulation.
Buildings with multi-level roofs and/or side gutters discharging to the sewer must include 25 percent
of the critical face of the sidewall from which flow is being captured as part of the drainage area.
Multi-level roofs collect runoff from the sidewalls above them.
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Dry weather flow (DWF) (without peaking factor) must also be included as an equivalent area based
on a conversion rate of 1.0 cfs to one acre. Once these additional areas are accounted for, the
regulatory status of the site may be determined.

2.3.6 Open Space Discharging to Combined Sewers

Sites with more than 75% of substantially contiguous at-grade open space that is conducive to
surface ponding shall not have a maximum release rate of greater than 0.75 cfs/acre, unless the
minimum practical release rate of 0.15 cfs is reached. If such a site discharges to Waters, then the
maximum release rate of 1.0 cfs/acre may be used.

2.3.7 Direct Discharge into Waters
In order to maximize the available capacity of the City’s sewers, sites adjacent to Waters must
discharge directly to those Waters.

For Developments that discharge stormwater directly to Waters, the maximum release rate
shall be 1.0 cfs/acre for at-grade open space. There is no release rate requirement for roof
areas (without vehicular parking or waste storage) of any onsite buildings, provided the roof
areas bypass the Development’s stormwater detention system.

Any development over 5 acres with existing discharge to a waterway shall not exceed the
existing discharge rates, to the extent possible, for all storm events up to a 10-year, including
any new roof areas. All overflow pathways from the stormwater management system must
be directed towards the waterway.

When both the open areas and direct discharge to waters conditions apply, the allowable release rate
for direct discharge to waterways takes precedent over the open areas release rate requirement.

2.3.8 Building Rehabilitation

Building rehabilitations become a regulated development when any new roof areas (proposed over
additional stories) and/or additional DWFs (converted to equivalent area) exceed 15,000 square feet.
When this occurs, the peak discharge to the sewer system must be delayed or decreased. This may
be accomplished by disconnecting existing downspouts, installing controlled roof drains or green roof
systems. If the project does not involve any at-grade improvements, then no other rate control,
volume control or erosion and sediment control performance requirements apply. An Operation and
Maintenance plan should still be prepared if the proposed improvements warrant it.

2.4  Detention Design Requirements and Calculation Methods

The Ordinance and Regulations require stormwater detention in new regulated developments to limit
peak flow rates. Maximum allowable stormwater release rates are determined as discussed in
Section 2.3 of this Manual. Once a release rate has been determined, the required detention storage
may be computed.

The Stormwater Spreadsheet Tool (available electronically) includes a number of spreadsheets that
have been prepared to assist the applicant in preparing a SMP submittal. This tool was designed for
simple and straightforward sites. Complex site designs may require calculations to be presented in a
custom format to facilitate reviews. Included with the Stormwater Spreadsheet Tool, is the Release
Rate spreadsheet (Figure 2-2), Orifice Sizing spreadsheet (Figure 2-3) and the Rate Control
Spreadsheet (Figure 2-4) that is based on the Modified Rational Method and uses the City’s rainfall
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intensity values, the land use information for the site, and the maximum allowable release rate to
determine the required storage. Once this information is entered into the spreadsheet (either
manually, or by answering a series of questions about the site) the critical storm is determined as the
storm duration with the highest storage volume on the spreadsheet (critical storm). Applicants will
have to run the calculation to reflect the active drainage area to each outfall or connection to the City
sewer system.

The Modified Rational Method determines the maximum storage volume required to detain water
from a storm of any duration or intensity up to the 100-year storm event. The calculation of flow
detention volume is based on the assumption that the storm has a small time of concentration (Tc) for
a project site, which essentially implies that peak runoff is generated almost instantaneously and is
maintained as a constant throughout the duration of the storm. This assumption is justified for most
development sites less than 20 acres in size in the City. In most cases, the Modified Rational Method
in conjunction with the Chicago rainfall intensity curve (see Appendix B) yields lower storage
requirements than hydrograph methods; therefore, for the purposes of calculating detention volume,
the City will ignore the effect that BMPs have on slowing the Tc on the peak flow rate calculated using
the Modified Rational Method. However, the City encourages the use of BMPs to reduce impervious
areas and the resulting lower runoff coefficients (C-values) or credit received for BMP storage reduce
the required detention volume.

DWM/DOB may require that the applicant use alternative methods for calculating the required
detention volume such as hydrograph methods with regional rainfall data for larger or more complex
sites. Appendix B discusses the Modified Rational Method and other hydrologic analysis methods for
determining required detention volumes. Offsite flow can be bypassed around the site’s stormwater
drainage system provided it can be done safely via a driveway and effectively with adequate drainage
capacity in the right-of-way. If any offsite flows are routed through the detention system, it must not
overflow to the public right-of-way for storms up to and including the 25-year event. This may require
additional onsite storage to accommodate the bypass flow. The standard Stormwater Spreadsheet
Tool is not equipped to handle bypass flow computations. Supplemental and detailed computations
must be submitted to the document the stormwater management system’s design.

The City has grouped land types together into different categories according to their perviousness, or
ability to absorb and retain water and has assigned C-values to each land type, as shown in the
Spreadsheet. All applicants performing rate control calculations for submittal to the City must
determine how much area of the proposed development site falls into each land category. Each land
type is described below. No other land types will be accepted in calculations submitted to the City.
The applicant should use best professional judgment in assigning land types within a drainage area to
one of these categories.

e Lawns, Sandy—Land consisting of lawns with known sandy areas underneath, slopes vary

« Lawns, Heavy — Land consisting of lawns with heavy clay soils, slopes vary

* Woodlandss — Land that has trees whose canopy completely covers the ground

* Native Vegetation — Areas with prepared soils and planted with native deep-rooted vegetation

» Dry bottom detention basins— dry bottom detention basins up to the high water level

* Wetland — Land that is wet with standing vegetation except open water areas
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Gravel — Primarily gravel-covered land (such as a gravel parking lot)
Pavement
Roofs

Wet bottom detention basins or ponds — wet bottom detention basins up to the high water level
(HWL) or area of ponds

BMPs— Best Management practices are specifically computed based on the design of the BMP
and how the designer wishes to treat them for computational purposed. The Stormwater
Permit Application Worksheet helps the designer complete this process.
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Figure 2-2 Release Rate Spreadsheet

City of Chicago
Department of Water Management

Name of Project:
Address
AE of Record:

0.0 Release Rate
Step 1: Sewer Capacity of Each Sewer Segment

Sewer Segment:[ Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6
Street Name:

Upstream End (street name
Downstream End (street name;
Upstream Invert (ft)
Downstream Invert (ft)
Pipe Segment Length (ft
Pipe Slope (S,
Pipe Characteristics:
Pipe Size (in);
Pipe Area (sq ft); 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Wetted Perimeter (ft): 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hydraulic Radius (ft)
R Coefficient (n):
Flow Conveyance (K):
Manning's Equation:
velocity (fps)] [ | [ [ |
Hydraulic Capacity (cfs)‘" | | | | |
Roughness Coefficient (n):
VCP: use 0.011, typical for pipe <= 21 in
RCP: use 0.013, for pipe >=24 in when pipe size shown on atlas in inches
brick sewer: use 0.015, for pipe >=24 in when pipe size shown on atlas in feet

Step 2: Tributary Area to Each Sewer Segment

Segment 1 Segment 2
Total Tributary Area (ac): Adj. Factor | Adjusted Area Adj. Factor | Adjusted Area
Residential Area (ac): 0.00 10 0.00 0.00 1.0 0.00
Commercial Area (ac); 13 0.00 1.3 0.00
Industrial Area (ac); 15 0.00 15 0.00
Total Adjusted Area: 0.00 Total Adjusted Area: 0.00
Segment 3 Segment 4
Total Tributary Area (ac): Adj. Factor | Adjusted Area Adj. Factor | Adjusted Area
Residential Area (ac): 0.00 1.0 0.00 0.00 1.0 0.00
Commercial Area (ac); 13 0.00 13 0.00
Industrial Area (ac); 15 0.00 15 0.00
Total Adjusted Area: 0.00 Total Adjusted Area: 0.00
Segment 5 Segment 6
Total Tributary Area (ac): Adj. Factor | Adjusted Area Adj. Factor | Adjusted Area
Residential Area (ac): 0.00 1.0 0.00 0.00 1.0 0.00
Commercial Area (ac); 13 0.00 13 0.00
Industrial Area (ac); 15 0.00 15 0.00
Total Adjusted Area: 0.00 Total Adjusted Area: 0.00

Note: Total tributary areas entered for segments 1 through 6 must include the cumulative tributary area for
each segment. All upstream tributary areas must be included.

Step 3: Determine Release Rates of Each Segment
| segment1 | segment2 | segment3 | Segment4 | Segment5 | Segments |
Release Rate (cfs/ac): |

Critical Local Sewer Capacity (cfs/ac):[__0.00 |

Step 4: Compare Outlet Sewer Capacity and Determine Release Rate

Name of Outlet Drainage Basin (as shown on the map):l

Outlet Sewer Capacity (cfs/ac):
Maximum Allowable Release Rate (cfs/acy[__0.00 |
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Figure 2-3 Orifice Sizing Spreadsheet

City of Chicago
Department of Water Management

Name of Project
Address:
AVE of Record:

13 Orifice Sizing

Question L;

Chicago Stormwater Ordinance Manual
Flow Rate Control

Type Yes or Noj

Notes

Does the design include Oversized Detention
with an associated reduction in the allowable
release rate?

This worksheet is used to size the appropriate diameter orifice in a steel plate.
See Sewer Detail A-34. This worksheet takes the allowable release rate from
Tab 1.0 (typically) or Tab 2.0.9 (for Oversized Detention), and sizes an orfice to

provide this peak

discharge rate.

This worksheet is not applicable when a vortex restrictor is specified.

General Formula:

Q=CAQh5

Where: C;=0.61 for sharp-edged plate bolted to a catch basin
C;=082 for pipes less than 2 feet long grouted into Sewer
1 Orifice Description: Orifce Plate
2 Discharge Q |cfs
3 Discharge coefficient o 061 |unit\ess
4 oo vearH HL Jiet
5 Upper Invert of Half-Trap: |feet
6 Calculated Head h 0.00 |feet
1 |Diameter: | d | |inches |
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Figure 2-4 Rate Control Spreadsheet
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Figure 2-4 Rate Control Spreadsheet (cont.)
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2.4.1 Restrictors

Restrictors or flow restricting outlets limit the outflow rate from detention facilities to allowable release
rates. For all practical purposes, any outlet from a detention basin is “flow restricting” or else
detention could not be provided. Key considerations in the design of the detention outlet are clog
protection and hydraulic control. Clog protection can be achieved by using submerged orifices in
catch basins or other permanent pools. Where applicable, one of the City’s standard vortex restrictors
should be used to control the discharge rate. The minimum allowable plate orifice size is 2.5 inches in
diameter. For more restrictive flow rates, the City’s standard 3-inch (0.15 cubic-foot-per- second [cfs])
or 4-inch (0.25-cfs) vortex restrictors can be used. These restrictors require an 8-inch diameter
receiving pipe for proper installation in a catch basin.

The design plans should show the location of all restrictors used on the sites and a detail should be
provided for each flow restricting device. All restrictors must be installed in catch basins or manholes
with at least a 2-foot sump. Restrictor calculations should show that the maximum allowable release
rate is not exceeded at the design stage of the detention facility. Maintenance access must be
provided for all flow-restricting outlets.

For sites that combine sanitary sewage and stormwater downstream of a restrictor, the design must
incorporate means to prevent sanitary sewage from flowing backward through the restrictor into the
detention system. The recommended method would be to combine the storm sewer and sanitary
sewer in a manhole in which the invert of the sanitary sewer is at least 0.2 feet below the invert of the
storm sewer draining from the restrictor.

2.4.2 Calculation of Storage
Calculations substantiating the volume of storage provided by detention structures must be provided.
For detention basins or parking lot storage, the frustum of cone equations must be used as follows.

Volume = (H/3)*(A1+A2+SQRT(A1*A2)), where H=depth of storage and A= areas between the depth.

Average end area method must be used for irregular topography or for street storage. Dimensions of
structures such as vaults or oversized pipes may be used to calculate storage. When storage is to be
provided within an aggregate, the void ratio of that aggregate must be documented. Void spaces
within in-situ material cannot be counted toward storage.

2.4.3 Stormwater Capture Facilities

The City encourages the capture of water for reuse in irrigation. Up to 10 percent of a detention
facility may be set aside for capture and reuse of the water. These detention facilities will be
partitioned in a manner that allows for seasonal capture of water. The partition must include a valve
or gate that allows for a freely draining condition during months when irrigation water cannot be used.
It must also include an overflow connection placed below the design HWL to ensure that the
detention basin operates as intended under the design event. The irrigation system must be capable
of using all water stored in the reuse partition within 14 days of capture. The Operations and
Maintenance Plan for the development must include provisions for ensuring that water is used within
14 days and that explain the seasonal operation of any valves or gates.

2.4.4 Residential Land Uses—Right-of-Way Storage
When proper site and roadway grades permit, a regulated development for residential purposes may
utilize right-of-way storage (subject to the restrictions in Chapter Ill, Part 3.7.1 of the Regulations) as
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part of the required detention storage volume. The 100-year high water level must still meet the 0.1
foot freeboard requirement for adjacent properties (Chapter Ill, Part 3.1 of the Regulations). Also,
onsite storage must still be provided for a minimum of the 5-year storm event.

2.4.5 Commercial/Industrial/Public Developments
All detention storage must be contained within the proposed development, right-of-way storage is not
allowed.

25 Rate Control BMPs

Drainage features of a development site usually consist of two components: (1) conveyance
structures such as storm sewers or ditches for moving stormwater from one location to another and
(2) detention structures such as basins to temporarily store water and reduce the rate of flow
discharging from a development site. Detention structures usually require the use of a flow-restricting
outlet to meet the allowable discharge rate. The choice of a particular design for stormwater detention
may be influenced by available site area, cost, and constructability. The City would like to encourage
the use of the non-structural BMPs described below (expanded descriptions in Appendix C) comply
with the Ordinance. This includes use of ditches, swales and natural channels to convey stormwater
when possible. Use of these BMPs will result in a lower C-value and smaller required detention
volumes as well as smaller required volume control storage. It is recognized that in some cases the
use of elements such as oversized pipes or vaults may also be necessary. Design elements and
BMPs that can be used to comply with the Ordinance are listed below.

Conveyance Structures

Combined Sewers
Ditches, Swales, and Natural Channels
Storm Sewers

Detention Structures
Detention Basins
Detention Vaults (may also be designed for infiltration)
Oversized Pipes
Parking Lot Detention
Rooftop Detention

The City has prepared a design guidesheet (see Appendix C) for detention structures. Each design
element and BMP is discussed below.

2.5.1 Conveyance Structures

Most development sites will require conveyance structures such as combined sewers; drainage
swales; and storm sewers to move stormwater from one location to another. These drainage features
are discussed below.

Combined Sewers

Combined sewers are the most common sewer system available in the City. They are designed to
accept both stormwater and sanitary system waste. As described in the sections above, significant
sanitary system flows (dry weather flow - DWF) should be included in the determination of the
maximum allowable release rate from a site.
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Ditches, Swales, and Natural Channels

Runoff can be conveyed through a constructed channel (such as a ditch or swale) or a natural
channel. When feasible, constructed channels should be unlined and vegetated. Swales are open-
channel drainageways used as an alternative to conventional storm sewers. Swales and ditches can
convey high flows more economically than pipe systems and may be especially useful when
designing to accommodate the 100-year flow. If at all possible, natural drainageways should be
preserved as part of the development’s drainage system.

Storm Sewers

Storm sewers convey site runoff to a downstream receiving structure such as a swale, ditch,
detention basin, natural stream or a City sewer. Storm sewers are designed as “minor” drainage
systems for small storm events of up to the 5-year storm event (20-percent-annual-chance storm);
however, overland flow paths should be designed for storm events including the 100-year storm event
(1-percent-annual-chance storm). Onsite storm sewers and any overland flowpaths must be designed
to prevent overflow to adjacent properties for storm events up to the 100-year event. Storm sewers do
not provide any water quality benefits and in fact can contribute to the greater peak flows observed in
developed watersheds. Storm sewers may be chosen instead of swales or ditches for stormwater
conveyance based on land availability, maintenance issues, cost, and public safety issues.

2.5.2 Detention Structures

Detention structures include detention basins, detention vaults, oversized pipes, parking lot detention,
and rooftop detention. Key considerations in the choice of the design element to use are available
space, cost, maintenance issues, and safety considerations.

Detention Basins

Detention basins are depressions that temporarily store stormwater and release it gradually to a
downstream drainage system. Wet detention basins are designed to permanently retain water and
can be made to appear manicured or naturalized. Dry detention basins are designed to drain
completely between storms. They may also be designed to provide infiltration and storage below the
outlet elevation to satisfy volume control requirements. When discharging to waterways or storm
sewers, wet detention basins are preferable to dry detention basins because of their effectiveness in
removing runoff pollutant loads, especially suspended solids. In order to achieve optimum pollutant
removal efficiency, the basin inlet and outlets should be located hydraulically as far apart as possible
to prevent “short circuiting” and to increase the retention time. In addition to providing pollutant
removal, detention basins can be designed to be aesthetically pleasing and to provide recreational
benefits.

Detention basins may be naturalized to incorporate features such as plunge pools, stilling basins,
variable topography to lengthen low flow pathways, and native upland buffer and wetland plantings.
Detention basins that incorporate these features can replicate some of the flood storage, water quality
and habitat benefits provided by natural systems such as wetlands, lakes or ponds. Naturalized
detention basins may be created on almost any site, but the provision of wetlands may be
constrained by site hydrology and soil conditions. Constructed wetland detention basins are feasible
in areas with a high water table or relatively impermeable soils. In some cases, it may be possible to
provide detention within an existing degraded wetland area by developing a plan to rehabilitate the
area. In addition to reducing peak flows, wetland detention basins are very effective in removing
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pollutant loads. The principal advantages of stormwater wetlands are their ability to prevent settled
pollutants from resuspending and washing out during subsequent storms and their ability to remove
dissolved pollutants and organic matter through biological processes. High-quality wetlands should
not be used to treat stormwater.

Detention Vaults

Detention vaults are usually precast reinforced concrete tanks constructed below grade. They are
provided with restrictors to limit release rates. Most vaults permanently retain water in order to
dissipate energy, settle out large solids particles, and act as an oil separator. However, the provision
of an open bottom to encourage infiltration in areas of permeable soil is also an option. This option
may be used to satisfy volume control requirements but above-ground naturalized infiltration facilities
are preferred. Detention vaults are appropriate for development sites where space is limited or
surface ponding is not feasible.

Oversized Pipes

Oversized pipes are designed like storm sewers. Oversized pipes serve as both detention and
conveyance structures. They are very commonly used at small developments to fulfill detention
requirements. To serve as a storage structure, the oversized pipe requires a flow restrictor at the
downstream end of the pipe to limit the capacity of the sewer outlet to the required release rate. In
this way, when inflow into the sewer is greater than the release rate, stormwater is “stored” in the pipe
behind the restrictor. Oversized pipes offer a feasible alternative to detention basins when a site has
limited space; however, oversized pipes do not provide volume control or water quality benefits.

Parking Lot Detention

Parking lot detention are facilities where some or all of the storage is provided on the pavement
surface. Parking lots can be significant sources of runoff pollutants and these areas are often directly
connected to the storm drain system. Reducing the paved surface area in parking lots and
incorporating BMPs such as bioinfiltration, permeable pavement or filter strips into the parking lot
design can reduce runoff volume and pollutants discharges from the site. Parking lot detention can be
designed to receive overflow from BMPs during intense storms or to pond to a certain depth and then
overflow into downstream BMPs. City regulations allow up to 12 inches of water to be ponded directly
on the parking lot surface with the owner’'s consent. The Operations and Maintenance Plan must
identify or describe any surface ponding areas that will be over 10 inches in depth.

Rooftop Detention

Rooftop detention consists of either an enclosed chamber or a constructed ponding area designed to
fill with stormwater during large storm events, slowly releasing it over a number of hours. There are
numerous components to these systems. Drain inlet pipes convey stormwater into a detention
chamber, which accumulates stormwater during a storm event. An orifice structure or outlet drainpipe
restricts the flow out of the detention chamber, allowing it to fill up and slowly drain out. Rooftop
detention does not provide water quality or volume control benefits.
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3.0 Volume Control: Managing Stormwater Onsite

3.1 Introduction and Applicability

The Ordinance requires control of the volume of runoff from a site. The following sections discuss
how to implement volume control measures. The volume of stormwater leaving a site can be reduced
by permanently retaining the water on site so that it can percolate into the ground or evaporate into
the air. The City encourages developments to treat stormwater as a resource rather than diverting it
off site as quickly as possible. Volume control can be achieved by reducing the imperviousness of a
site (if not discharging to Waters), or by instaling BMPs that enhance the onsite retention and
absorption of water. BMPs are discussed in detail in Appendix C.

3.2 Design Requirements and Calculation Methods

The Ordinance includes the following requirements related to volume control:

Stormwater drainage systems shall reduce the volume of runoff from a Regulated Development
by one of the following measures:

(A) Capture one-half inch of runoff from all impervious surfaces in accordance with volume
control BMPs; or

(B) For Developments that do not directly discharge to Waters or to a municipal separate storm
sewer system, achieve a fifteen-percent reduction in impervious surfaces from existing
conditions.

The volume control requirements of a Plan shall not apply to the following:

(1) Developments that do not directly discharge to Waters or to a municipal separate storm
sewer system and that will upon completion of development have less than fifteen percent
impervious surfaces.

(2) Developments consisting of surfaces at an airport that are intended for aircraft operation.

(3) Developments taking place at any facility that is operating under a permit issued pursuant to
the National Pollution Discharge Elimination System, 40 C.F.R. Part 122, as amended, for
industrial or municipal discharges.

As part of the Stormwater Management Permit Worksheet, the City has developed a Volume
Control Spreadsheet (Figure 3-1) to aid the applicant in determining the required volume of storage
or the reduction in imperviousness needed for volume control. The spreadsheet is divided into three
sections. The first step tabulates basic information on the site such as total site area, total pervious
and impervious areas, and imperviousness percentages. For each drainage area on the site, the
square footage of land cover present in existing and proposed conditions is entered. Step 2 provides
a summary of the volume control storage required, or the site imperviousness which much be
achieved. Step 3 documents the answers to three feasibility questions related to the implementation
of infiltration based BMPs. The third step summarizes information on the available options to satisfy
the volume control requirement.

26



Chicago Stormwater Ordinance Manual
Volume Control

Figure 3-1 Volume Control Spreadsheet

3.2.1 Practicability of Infiltration BMPs

For use of infiltration-based BMPs, the Applicant must demonstrate that subsoil infiltration rates are
0.5 inches per hour or greater. Section 3.2.1.1 describes the steps and techniques that can be used
to determine the design infiltration rate. The high groundwater table must be at least 2 feet below the
bottom of all proposed infiltration BMP. If connected to a combined sewer system, the high water
table must be at least 3.5 feet below the bottom of the infiltration BMP. The bottom of the infiltration
BMP is considered the lowest grade which is excavated prior to the placement of aggregate or
prepared soils that will be used for storage and infiltration.
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Care should be taken to also ensure that infiltration BMPs are not employed in areas that could lead
to water quality contamination. Chapter Ill, Part 4.1.2 of the Regulations details areas where
infiltration BMPs are not allowable.

Also, sites that could be potential water quality hotspots should identify how the proposed BMPs will
function in the context of the proposed development. Any special measures required onsite to
prevent water pollution should be identified in the SMP. Sites with these concerns could include auto
recycler facilities and junk yards; commercial laundry and dry cleaning; commercial nurseries; vehicle
fueling stations, service and maintenance areas; toxic chemical manufacturing and storage;
petroleum storage and refining; public works storage areas; railroads and rail yards; heavy
manufacturing and power generation; metal production, plating and engraving operations; waste
transfer and hazardous waste handling facilities, sites on subsurface material such as fly ash known
to contain mobile heavy metals and toxins.

3.2.1.1 Geotechnical Investigations

An important factor to consider when designing an infiltration-based BMP is the infiltration rate of
water into the soil at the development site. If a site utilizes a subsurface infiltration BMP or detention
storage BMP designed for infiltration, then soil boring information must be submitted. Developers
should consult the soil type map shown in Figure 3-2 for an initial idea of the permeability of soils in
the area of the proposed development. Soil borings will provide the next level of detail regarding
expected soil permeability. If sand or loamy sand is found, then detailed infiltration tests are not
necessary but are still encouraged. Infiltration rates vary locally and should be tested prior to finalizing
the design for an infiltration based BMP. Testing should follow the procedures described below or the
applicable ASTM standards such as D3385-03, which can be found on the Internet at
http://www.astm.org/.

Site evaluation is required before an infiltration system can be designed. The site evaluation process
for determining the optimal location of an infiltration system should be a three-step procedure. The
process entails: 1) performing the initial screening of the site; 2) obtaining soil borings; and 3) field
testing of infiltration rates. All results must be summarized as part of the stormwater management
plan (SMP) and submitted as part of the development submittal.

Step 1: Initial Screening
The initial screening identifies the potential locations for infiltration practices within a development.
The screening process is used to evaluate infiltration capability of a site and to determine the number
and location of field tests. The following information should be provided in the site evaluation phase.
1. Site topography from the site-specific survey of the existing property.
2. Existing soils data based on Figure 3-2.

This information should be included in the SMP as described in Step 4.
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Figure 3-2 Chicago Soils Map
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Step 2: Soil Borings

Soil borings confirm the feasibility of infiltration designs, refine the location of infiltration practices and
provide data to select the type of infiltration device to be used. The number of soil borings required is
based on the size of the development and expected BMPs (minimum one boring per 15,000 square
feet of BMP area). Soil borings are required at the location of all proposed infiltration devices.
Information submitted shall include, at a minimum:

1. The name of the professional and firm who collected the data, and the date the data was
recorded.

2. A scaled map of the entire site showing the location of all soil borings taken on the property.

3. Sail boring logs shall be submitted for each boring. Boring method and sample collection
method shall be described. The boring logs shall contain the following data, at a minimum:

a.
b.

c
d.
e
f

h.

Surface elevation of boring

Site topography at one-foot contour interval

NRCS textural description of each strata encountered and at what depth
Water content and porosity of each strata

Groundwater level during and after drilling

Grain size analysis (D10, D60, D90) for strata where infiltration is proposed and
immediately adjacent strata

Borings shall extend at least five feet below the elevation at which groundwater is
encountered

Each boring shall be a minimum of 2-inches in diameter

4. If native soils are proposed for infiltration without disturbance, then soil profile descriptions
written in accordance with the Field Book for Describing and Sampling Soils by the USDA,
NRCS, 1998 also are required. Additionally, the description for each soil horizon or layer shall
include the following information:

a.
b.

c
d.
e
f

g.
h.

Thickness, in inches or feet

Munsell soil color notation

Soil mottle or redoximorphic feature color, abundance, size and contrast
USDA soil textural class with rock fragment modifiers

Soil structure, grade size and shape

Soil consistence, root abundance and size

Soil boundary

Occurrence of saturated soil, groundwater, bedrock or disturbed soil

All soil boring data shall be submitted to the City as part of the SMP. The soil borings data should
show that the required infiltration parameters are available for the location of each infiltration device.

Design infiltration rates for the USDA soil classifications are shown in Table 3-1. If the soil at the
depth of the proposed bottom of the infiltration BMP is found to be sand or coarser, then field-testing
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of infiltration rates is not required and the maximum infiltration rate can be assumed to be 1.4 inches
per hour.

Table 3-1 Design Infiltration Rates for USDA Soil Textures (Univ. of Wisconsin, Madison, 2006)

USDA Soil Texture Design Infiltration Rate
(in/hr)
Sand 3.60
Loamy Sand 1.63
Sandy Loam 0.50
Loam 0.24
Silt Loam 0.13
Sandy Clay Loam 0.11
Silty Clay Loam 0.19
Clay Loam 0.03
Sandy Clay 0.04
Silty Clay 0.07
Clay 0.07

Step 3: Field Infiltration Rate Test Procedures and Methods

Field testing to determine design infiltration rates is encouraged. The complex nature of surficial
geology makes actual site data necessary for the development of design parameters. Field testing
must quantify sustainable infiltration rates. Infiltration designs must be highly reliable and self-
sustaining. The failure of an infiltration device may create an unsolvable drainage problem since
surface discharge is not available or would cause flooding downstream. For this reason, good design
data, based on appropriate field-testing, is essential. It is the design engineer’s responsibility to
ensure that the infiltration system will be able to meet and sustain the design infiltration rate.
Infiltration tests should be performed as described below.

Determination of Field Infiltration Rate

Infiltration testing will generally be one of two methods. For sites where soils with suitable infiltration
rates are within a few feet of the surface, single-ring infiltration testing can be used. The procedures
described below for the single-ring test are modified from Bouwer 1978 and 2001. Alternatively, a
double-ring infiltrometer test may be performed based on ASTM standards.

Infiltrometer Test Method

The single-ring infiltrometer method consists of driving a 12-inch open cylinder 24 inches long
partially into the ground (at the proposed elevation of the bottom of the infiltration facility), filling the
ring with clean water, and then observing the water level drop over time (Figure 3-3). Water is added
to the ring as needed to restore the liquid level. The test should be performed with a sufficiently small
time interval so that the total change in water level per time interval is less than 12 inches. The
cumulative volume infiltrated during timed intervals is plotted versus elapsed time. The test is
performed over several hours until a steady state infiltration rate develops.
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Figure 3-3 Single Ring Infiltrometer

z = ~ 20-24 inches
y = maintain after 12 inches drop

Test Site
e The solil strata to be tested should be based on the soil borings data and the proposed basin
bottom.

e The test site should be nearly level, or a level surface should be prepared.
e The test may be set up in an excavated pit if needed to reach the stratum to be tested.

Placing the Infiltration Ring

The cylinder is driven straight down to a depth of about 2-4 inches into the ground. The soil is packed
against the inside and outside of the cylinder to achieve good soil-cylinder contact. Course gravel
may be added inside the cylinder for erosion prevention when adding the water.

Adding Water and Measurement

The cylinder is filled to the top with clean water, and clock time is recorded. The decline is measured
at regular intervals with a ruler, and clock time is recorded. Water is allowed to lower about 12 inches
before refilling. This procedure is repeated for several hours or until steady state infiltration rate has
been reached. The last decline y is measured and clock time is recorded to obtain the time increment
Atfory.

Calculations
Table 3-1 presents an example of tabulated water level drops and infiltration rate calculations for a
single-ring infiltration test.

The corresponding downward flow rate, or flux iy in the wetted area below a cylinder of radius r, is
then calculated as:
iw= _inl
n(r + x)°
where x is the distance of lateral wetting from the cylinder wall (Fig. 2.1). x should be

assumed to equal one-half r (the value of x may be adjusted if in-field physical observations
suggest otherwise). The rate, /, is calculated from the last measurement in the test (y/Af).

32



Chicago Stormwater Ordinance Manual
Volume Control

The depth L of the wet front at the end of the test is calculated from the total accumulated declines y;
of the water level in the cylinder as:
L= ynr
nm(r + x)°

where n is the assumed in-situ porosity of the soil. For permeable soils, a value of 0.2 to 0.3
would be typical. Darcy’s equation can be used to calculate the downward flow in the wetted

zone:
iw= K(ztL)
L
where z is the average depth of water in the cylinder during the last water-level decline. To
solve for K:
K=_ifl
(z+1)

This calculated value of K is used as an estimate of long-term infiltration rates in infiltration devices
(the design infiltration rate, subject to rules below). It does not consider clogging of the surface of the
device or restricting layers below the infiltration stratum.

Design Infiltration Rate

A design infiltration rate for use in BMP computations may be selected based on results of the field
measurements. While field infiltration rates are an indication of actual infiltration device performance,
there are elements that may cause actual infiltration rates to be less than the measured infiltration
rate. These include, but are not limited to: soil variability over the bottom of the infiltration device,
actual construction procedures, variability in construction materials, clogging due to fines during
construction, and clogging over time due to stormwater pollutants that escape pretreatment and
biological growth. Design infiltration rates should be selected as follows:

e For field permeability greater than 3.6 in/hr (4.6 x10-5 fps), a design rate of 3.6 inches should
be used.

e Forrates less than 3.6 in/hr, the actual field permeability should be used.

e Field permeability less than 0.5 in/hr requires additional design features as described in
Section 3.2.1.2 in order to implement infiltration based BMPs.

If percolation testing is necessary, at a minimum, one percolation test must be provided for each
separate BMP area. If a BMP area is larger than 15,000 square feet, additional percolation tests will
be required for every 15,000 square feet of BMP area.

A Soil and Site Evaluation Report shall be submitted as part of the SMP. The report should contain all
information outlined above in Steps 1, 2, and 3. It also should present the time versus infiltration rate
results graphically and field observations of all tests. A field determined infiltration rate should be
calculated for each infiltration-based BMP when soil borings did not reveal sand or loamy sand soils.
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Table 3-1 Single Ring Infiltrometer Infiltration Rate Determination

12-inch Infiltrometer

Volume Rate= 0.785 cubic feet / foot of drop
Elapsed Time | Changein Time | Water Decline | Cumulative Volume
(minutes) (minutes) (feet) (cubic feet)

0 0 0.00 0.0000

15 15 0.09 0.0707

45 30 0.09 0.1413

75 30 0.13 0.2434

105 30 0.06 0.2905
135 30 0.10 0.3690
165 30 0.11 0.4553
195 30 0.12 0.5495
225 30 0.10 0.6280
255 30 0.10 0.7065
285 30 0.10 0.7850
315 30 0.10 0.8635
345 30 0.10 0.9420
Totals: 1.20 0.9420

Infiltration Rate

in=Yn/t, =0.10/(30x60) 0.000056 feet per second (fps)
z= 1.66 feet
Vi = 1.20 feet

iy = in T 1%/ 77 (r + 0.5r)
iw = 0.000056 x 11 x 0.5°2 / 11 (0.5 + 0.5 x 0.5)*2
[ 0.0000249 feet per second (fps)
L:yt1'rr2/n1'r(r+0.5r)2
L= 12mwx05"2/0.2xm(0.5+0.5x0.5)"2

L= 2.67 feet
K=iyL/(z+L)

K= 0.0000153 feet per second (fps)

K= 0.66 in/hr

Volume Infiltrated Versus Time
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3.2.1.2 Underdrains

When underlying soils do not meet the minimum permeability of 0.5 inches per hour, an infiltration
BMP may still be implemented with the use of underdrains. Underdrains may be placed within the
aggregate layer of permeable paving, swales or bioinfiltration basins. Outflow from underdrains must
not bypass the detention facility serving the site. The high groundwater table must be at least 3.5
feet below any underdrain system discharging to a combined sewer.

3.2.2 Drainage Areas and Volume Control

Many regulated developments will drain to one or more discharge points leading to waterway, water
body, combined sewer or separate storm sewer. It is allowable to construct an oversized volume
control BMP in one subarea to compensate for reduced or lacking volume control measures in other
areas of the site. The following criteria must be met when using this approach:

e When draining only to the combined sewer system, oversized volume control BMPs can
receive storage credit for up to the volume of runoff generated by a 1-inch rainfall event
over the tributary area. This ensures that the oversized volume control measures will be
sufficiently effective. When applicable, the BMP spreadsheets in the Stormwater
Management Permit Worksheet provide a check for this volume.

e When draining to a storm sewer or waterway, all subareas must provide the required
volume control because of the pollution reduction benefits that are provided.

3.2.3 Direct Discharge to Waters

Sites that discharge directly to Waters or a storm sewer must provide volume control for all subareas
except for roofs that bypass the stormwater management system. When infiltration BMPs are
impractical due to the conditions described in Chapter Ill, Section 4.1.2 of the Regulations, oversized
detention may be used to capture and control the required volume control storage. Oversized
detention facilities that discharge to Waters or a storm sewer shall have a maximum release rate of
0.04 cfs per acre for the volume control storage. This may require the use of a two stage outlet
device. Also, when volume control is achieved through oversized detention, no credit toward rate
control storage is provided. The volume control storage must be in addition to any required rate
control storage.

3.2.4 Alternative Volume Control Measures
Depending on the site characteristics, several alternatives to implementation of infiltration based
BMPs may exist for achieving compliance with the volume control provision.

3.2.4.1 Reduction of Impervious Areas

Sites that do not directly discharge to Waters or to a separate storm sewer system may achieve the
volume control requirements by reducing the existing conditions imperviousness by 15 percent (i.e. —
85 percent impervious existing conditions site must be 70 percent impervious under proposed
conditions). Sites that will be less than 15 percent impervious under proposed conditions are not
subject to the volume control requirements. Once the existing conditions for a site have been
identified, the Volume Control Worksheet indicates the proposed conditions imperviousness
required to meet the volume control requirements. The Ordinance defines existing conditions as:

The condition of a site in the ten years prior to the date of a Plan submission, as shown on
historical aerial photographs or other verifiable documentation. If a site has been demolished
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and/or cleared within such ten-year period, its conditions prior to such demolition and/or
clearing may be used as a basis for existing conditions.

If the reduction of impervious areas option is used, then the SMP submittal should include
documentation of the existing conditions. Tributary sidewalls are not included in the computation of
proposed conditions site imperviousness for the purposed of impervious surface reduction
computations.

3.2.4.2 Oversized Stormwater Detention

When infiltration is impracticable due to the conditions described in Section 4.1.2 of the Regulations,
the volume control requirement may be fulfilled by detaining the required volume control storage.
Detention of the volume control storage is also allowable on lot to lot developments (when structures
exceed 85 percent of the site).

When volume control storage is detained, it shall be held separate from (in its own facility) or in
addition to the required detention for rate control. In either case, it should be fully utilized under the
minimum required design storm applicable to the appropriate subarea of the site (10-year if a building
roof, 100-year for other areas). When this storage is to be added to the detention facility, the release
rate shall be reduced accordingly to make use of the additional storage (see oversized detention
worksheet) If the computed volume control release rate is less than 0.15 cfs (the rate of the minimum
allowable restrictor), then the volume control storage shall be provided in addition to the required
detention volume for rate control, and a pump discharge may be required.

When off-site flows drain through a stormwater management system, the 25-year storm analysis must
be done using the reduced release rate calculated in the oversized detention worksheet.

3.3  Volume Control BMPs

This section discusses volume control BMPs that can be used to comply with the Ordinance and
Regulations. The list of volume control BMPs is not all-inclusive. The City has identified common
volume control BMPs that can be implemented to meet the goals and objectives of the Ordinance.
The City has prepared BMP guidesheets (Appendix C) that include additional information on the
implementation of these stormwater BMPs. Calculation spreadsheets are provided in the Stormwater
Management Permit Worksheet and they should be used as the basis for compliance with the
Ordinance and Regulations.

3.3.1 Volume Control BMPs
These BMPs are generally applicable to volume control and are discussed below.
* Green Roofs
« Rooftop Runoff BMPs (Planter Boxes, Rain Barrels and Cisterns)
« Permeable Paving
< Natural Landscaping
e Vegetated Filter Strips
< Bioinfiltration Systems
» Drainage Swales

» Infiltration Vault (also see Section 2.5.2)
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Green Roofs

In green roof systems, runoff is absorbed and retained by living vegetation installed on a rooftop.
There are two types of green roof systems: extensive and intensive systems. Extensive systems
usually contain shallower soil, put less weight on rooftops, and are easy to maintain. They generally
contain shorter plants with shallower root systems. Intensive systems have deeper soil; add more
weight to a rooftop; and generally contain a more diverse mixture of deep-rooted plants, trees, and
shrubs. Intensive systems require more maintenance but provide added benefits in the form of water
filtration and wildlife habitat. Green roof systems provide insulation and prolong the life of a roof by
protecting it from the elements. Green roof systems also improve air quality by reducing the urban
heat island effect. Maintenance of green roof systems is minimal and mostly involves watering and
weed removal during the first few years of establishment.

For rate control, green roof benefits are accounted for by computing a weighted C-value based on the
amount of storage provided in the roof’'s substrate. In most cases, a green roof will not cover all
surfaces of a roof. The green roof will be counted as a pervious surface to aid in achieving the
required impervious area reduction. In addition, the lower C-value of the green roof will have the
effect of reducing the volume of storage required to meet the rate control requirements. The 2.1.3
Green Roof spreadsheet in the Stormwater Management Permit Worksheet guides the use
through both computations.

Roof Runoff BMPs (Planter Boxes, Rain Barrels and Cisterns)

Roof runoff BMPs include planter boxes, rain barrels, and rain cisterns. Planter boxes are used in
heavily paved areas to reduce the area of impervious areas. Planter boxes can be aboveground or at
grade and are designed to retain water in the substrate or in an underlying aggregate. Planter boxes
come in a wide variety of shapes and sizes and may be planted with native or ornamental plants.
Planter boxes at grade can be designed to drain part of the surrounding paved area. Planter boxes
can also be designed to infiltrate water into the ground or to capture water through an underdrain
system that discharges excess water into a sewer system. The storage provided in the voids of
underlying aggregate and in the contained air space (reservoir) above the soil may be counted as
volume control storage.

Rain barrels and cisterns collect and store stormwater runoff from rooftops. The volume of rain
barrels or cisterns may be counted as volume control storage. Credit is also received toward rate
control storage, but this cannot exceed 10 percent of the total required rate control storage. Water
collected in rain barrels and cisterns can be used to water lawns and landscaped areas between
storms. Rain barrels and cisterns are therefore most useful during the growing season. They require
periodic cleaning to remove debris. Filters to keep out most debris can be installed, but periodic
cleaning is still advised. In addition, rain barrels should be sealed to prevent mosquito breeding and
must be drained before winter to prevent any damage from freezing and thawing. Rain barrels do not
have a significant effect on C-values for 100-year storm events.

The 2.1.7 Roof Runoff spreadsheet in the Stormwater Management Permit Worksheet provides a
guide for computing volume control for Roof Runoff BMPs.

Permeable Paving
Permeable paving provides many benefits in urban environments by reducing the quantity of
stormwater runoff and pollutants discharged from a site. Permeable pavement systems come in many
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different forms. The most common forms are paving blocks with a cutout to facilitate infiltration or
grids that have openings filled with a porous material such as rock, sand or soil. Paving blocks work
best on areas that have sandy, permeable soils, however, they may also be implemented on low
permeability soils by using aggregate and an underdrain system. Permeable pavement systems are
most useful in areas that do not receive high traffic volumes or heavy weight loads.

Areas of permeable pavement may be counted as permeable surfaces, unless the aggregate layer
includes an underdrain or the aggregate storage is being used for detention. In these cases, the
permeable pavement should be treated as an impervious surface for volume control and detention
requirements. The storage provided in permeable paving systems is based on the void space of the
aggregate. The 2.1.6 Permeable Pavement spreadsheet in the Stormwater Management Permit
Worksheet shows how to determine the total storage provided under different design scenarios.

Natural Landscaping

Natural landscaping involves the planning and implementation of naturalized or native vegetation on
permeable soils or prepared soils. Care must be taken to ensure that the proposed vegetation and
existing soils are compatible. If existing soils are unsuitable for implementation of native vegetation,
alternative landscaping plans should be devised, or a prepared soil should be brought in to the site.
Natural landscaping on prepared soils has a greater capacity to infiltrate stormwater than lawns on
heavy soil. As shown on the detention design spreadsheet, areas with natural landscaping on
permeable or prepared soils have a lower C-value and can reduce the amount of required detention
storage. There is no volume control benefit specifically related to natural landscaping, however,
natural landscaping can be an integral part of the design of other BMPs such as vegetated swales,
filter strips and bioinfiltration basins.

Trees can also be used for minor volume control benefits and to reduce urban heat island effects.
Trees slow down rain from small storms, holding the water on leaves and branches and allowing the
water to evaporate. Urban heat island effects are reduced because trees provide shade to impervious
surfaces, thereby decreasing the temperature of the surfaces and subsequently the temperature of
the surrounding air and of any stormwater that passes over the impervious area. Lowering the
temperature of stormwater runoff can be beneficial in improving the water quality of receiving
streams. Existing trees located on the development site that are preserved as part of the site plan
and proposed trees located on the development site that are planted within 20 feet of on-site
impervious areas may count as a deduction of impervious areas on site for volume control
calculations. The tree species must be chosen from the approved list provided by the CDOE. New
trees planted must be planted within 20 feet of ground level impervious surfaces. New trees must be
at least 2-inch caliper at 4.5 feet above ground level to be eligible for the reduction. A 50 sq.-ft.
reduction in impervious area is permitted for each new tree. Only 50% of the canopy area of an
existing tree of at least 4-inch caliper, within 20 feet of ground level imperviousness, may be credited
towards a reduction in impervious area. The 2.1.5 Trees spreadsheet in the Stormwater
Spreadsheet Tool shows how to determine the total benefits of providing stormwater trees.

Vegetated Filter Strips

Filter strips are designed to receive stormwater runoff from impervious surfaces and disperse it over
wide, vegetated areas. Filter strips should be implemented in areas with little or no slope to provide
the maximum impact by slowing and infiltrating runoff and allowing pollutants and sediment to deposit
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or be filtered out. When implemented on permeable or prepared soils, filter strips can effectively
reduce runoff volume for small storm events, especially when they receive runoff from areas no more
than four or five times their size. If designed according to the guidelines, the filter strip may satisfy the
volume control requirements for up to a 1 to 1 ratio of impervious area to the area the filter strip. For
example, if one acre of parking lot was discharged to a one-quarter-acre filter strip, additional volume
control measures would be needed for only the three quarters of an acre of parking lot. Maintenance
requirements for filter strips are simple. Normal maintenance requires occasional mowing or weed
removal and periodic cleaning. Filter strips can decrease maintenance requirements of downstream
stormwater devices by capturing and controlling sediment. The 2.1.8 Filter Strips spreadsheet in the
Stormwater Spreadsheet Tool shows how to determine the volume control benefits of providing
filter strips.

Level spreaders should be used to disperse runoff to the filter strip and avoid channelization. A level
spreader intercepts concentrated flows and disperses runoff in a uniform manner to the filter strip. It
may consist of a gravel-filled trench running perpendicular to the direction of concentrated flow. Water
fills the trench, spreading evenly along the trench’s axis before overflowing on the downstream side.
Level spreaders improve the effectiveness of the filter strip or other BMPs that depend on sheet flow
to operate. Level spreaders can be used at the edges of parking lots, loading areas, driveways, roof
downspouts, and other discharge points when a point source discharge should be spread over a
larger level area. Level spreaders are inexpensive and require very little maintenance.

Bioinfiltration Systems

Bioinfiltration systems are features such as basins or trenches that collect stormwater from
surrounding impervious areas. These flow regulating structures pass inflow through a shallow
depressed area containing plants, mulch, and a prepared soil. A rain garden is a good example of a
bioinfiltration system, which is relatively easy to construct. Bioinfiltration is very effective at reducing
runoff volume and removing pollutants, especially when used as parking lot islands. As with drainage
swales and vegetated filter strips, bioinfiltration systems work best when used to collect runoff from
small storm events. In some cases, bioinfiltration systems can be used in conjunction with sewer
systems by incorporating underground perforated pipes or overflow inlets.

Bioinfiltration systems should be located away from structures so that water does not drain into the
foundations of the structures. As with the other infiltration BMPs, the subsoils must have a
permeability of at least 0.5 inches per hour. Bioinfiltration systems work best when pretreatment is
provided in the form of drainage swales or vegetated filter strips to reduce the amount of sediment
that reaches the infiltration facility. If pretreatment is not provided by an upstream BMP, then it can
be designed into the bioinfiltration system as a plunge pool or sediment forebay. The 2.1.1
Bioinfiltration spreadsheet in the Stormwater Spreadsheet Tool shows how to determine the
volume control provided by a bioinfiltration facility.

Drainage Swales

Runoff can be conveyed through either a constructed channel (such as a ditch or swale) or a natural
channel. Constructed channels can be designed purely for conveyance, or can include measures to
enhance infiltration such as check dams. If designed according to the design guidelines, the swale
may satisfy the volume control requirements for up to a 1 to 1 ratio of impervious area to the area the
swale. Swales with check dams or that are underlain by storage aggregate can provide additional
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volume control. The storage behind check dams may be counted as volume control storage.
Storage may also be provided in the voids of underlying storage aggregate when minimum infiltration
requirements are met or when underdrains are provided. Swales can reduce the volume of
stormwater runoff from a site, especially during small storm events, if the swale is situated in
permeable soils. Swales or unlined ditches and natural channels are superior to conventional storm
sewers because they allow water infiltration and can remove pollutants if they are vegetated.
Vegetated swales can be planted with native vegetation to provide enhanced wildlife habitat and to
increase the amount of runoff removed by transpiration and evaporation. If at all possible, natural
drainageways should be preserved as part of the development site’s drainage system. Another
advantage of swales, ditches, and natural channels is their low capital cost. Swales and ditches can
be designed to convey both high and low flows but may be difficult to implement where space is
limited. The 2.1.2 Swales spreadsheet in the Stormwater Spreadsheet Tool how to determine the
total volume control provided by a drainage swale.

Infiltration Vault (edit based on perm paving)

Detention vaults are box-shaped underground stormwater storage facilities typically constructed with
reinforced concrete. Infiltration vaults are detention vaults with an open bottom to encourage
infiltration in areas where permeable subsoil conditions are found. This option may be used to satisfy
volume control requirements but above-ground naturalized infiltration facilities are preferred.
Infiltration vaults must include a design for pretreatment. In many cases this can be provided within
the vault itself, but a definitive long-term maintenance plan will be required for the removal of
sediment. When the infiltration rate has been verified by geotechnical investigations and pretreatment
is provided, the infiltration rate may be counted in addition to the allowable release rate when
computing required storage volumes. The 2.1.4 Infiltration Vault spreadsheet in the Stormwater
Spreadsheet Tool how to determine the total volume control provided by an infiltration vault.
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4.0 Erosion and Sediment Control

4.1 Introduction and Applicability

Sediment erosion and sedimentation have become major concerns in northeastern lllinois during
recent years because of the ever-increasing pace of development. Controlling erosion and
sedimentation, especially during construction, is essential for maintaining water quality and reducing
the potential for damage to adjacent sites or the sewer system. Dust creation and sediment transport
are two major problems at construction sites. Construction work creates large amounts of dust that
can be stirred up by vehicle traffic and settle onto surrounding areas. Sediment can be directly
transported in runoff or by vehicles entering and leaving the development site. Environmental impacts
from erosion and sedimentation are summarized below.

e Water quality impairment; Sediment that enters the water column increased turbidity and delivers
nutrients which can lead to undesirable algae growth. Sediment reduces sunlight penetration and
can deposit and cover bottom substrates which degrades the habitats and spawning areas of
aguatic organisms.

e Loss of storage volume: Excess sediment from construction sites fills storm sewers and ditches,
detention basins, wetlands, and stream and river channels, thereby reducing their ability to
convey runoff. Sediment may also collect in ponds and lakes leading to reduced depth and
aesthetic problems.

o Degradation of natural areas: Over time, sediment accumulation and deposition can lead to the
degradation of natural plant communities such as prairies and wetlands. The sediment can bury
or suffocate existing plants, smother the native seed bank, and act as a medium for the
germination of invasive plant seeds that were carried in with the sediment.

Sediment deposits are expensive to remove from sewers, culverts, ditches, lakes, and streams. In
addition, areas degraded from excessive erosion are more expensive to landscape and maintain.
Because of these economic concerns and the environmental impacts listed above, and to meet state
and federal regulations, the City of Chicago (City) regulates erosion and sedimentation created during
construction activities. All developers subject to the Ordinance and Regulations must install and
maintained soil erosion and sediment control (SESC) measures during construction to reduce or
prevent the discharge of sediment and other pollutants in stormwater runoff from the Development. In
addition, the City encourages development projects to meet the standards in the Leadership in
Energy and Environmental Design (LEED™) Green Building Rating System. Erosion and
sedimentation control is a prerequisite included in the LEED ™ Rating System. To evaluate ECPs, the
LEED™ system uses standards set forth in (1) the U.S. Environmental Protection Agency’'s (EPA)
“Storm Water Management for Construction Activities” (Document No. EPA 832/R-92-005) or (2)
more stringent local standards (if applicable). Although not required, the LEED™ system can help
developers create environmentally sustainable developments that will be a continuing source of pride
in the City.

41



Chicago Stormwater Ordinance Manual
Erosion and Sediment Control

4.2 General Requirements

All developers subject to the Ordinance and Regulations must install and maintain SESC measures
during construction to reduce or prevent the discharge of sediment and other pollutants in stormwater
runoff from the development. The SESC measures should be installed prior to land disturbing
activities and be maintained in functional order until the property has been permanently stabilized. A
site is considered permanently stabilized when all land disturbing activities have been completed, all
construction SESC measures have been removed, and a uniform perennial vegetative cover with a
density of 70 percent for unpaved areas and areas not covered by permanent structures has been
established or equivalent permanent stabilization measures have been completed.

The “lllinois Urban Manual” prepared for the lllinois Environmental Protection Agency (IEPA) by the
U.S. Department of Agriculture (USDA) - Natural Resources Conservation Service (NRCS) has
become the industry standard for selecting and designing SESC measures (also refereed to as SESC
best management practices (BMPs)) and permanent stabilization measures. All SESC measures
utilized on the Regulated Developments must be constructed and maintained in accordance with
standards and specifications set forth in the most recent version of the lllinois Urban Manual

Information for purchasing or downloading the “lllinois Urban Manual” can be accessed at
http://lwww.il.nrcs.usda.gov/technical/engineer/urban/index.html (USDA-Natural Resources
Conservation Service and IEPA 2002).

4.3 Submittal Requirements

Applicants with Regulated Developments over one acre in size are required by the Ordinance to
comply with all IEPA NPDES for construction activities. For Regulated Developments over one acre
in size that discharge to a waterway, water body, or storm sewer, the Regulated Development must
obtain and operate in accordance with a General NPDES Permit for Stormwater Discharges from
Construction Site Activities (General NPDES permit ILR10). In addition, as required by both the
Ordinance and the ILR10 permit, a copy of the Stormwater Pollution Prevention Plan (SWPPP)
developed for the property and the Notice of Intent (NOI) filed with the EPA to obtain the ILR10 permit
must be kept on-site during construction and be made available for review upon the request of all field
inspectors.

For Regulated Developments over one acre in size that discharge to the combined sewer system a
ILR10 permit does not need to be obtained from the IEPA. However, in order for this exception to
apply, the entire Regulated Development must discharge to the combined sewer system. If any
portion of the Regulated Development discharges to a waterway, water body, or storm sewer, a
ILR10 permit must be obtained for the entire Regulated Development.

The IEPA’s stormwater website presents more detailed information about IEPA NPDES requirements
for construction activities and the ILR10 permit. It is available at:
http://lwww.epa.state.il.us/water/permits/stormwater/construction.html

4.3.1 Development Sites Discharging to Combined Sewers

Applicants with Regulated Developments regardless of size discharging to combined sewers must
submit a signed Design/Construction Affidavit in Support of Soil Erosion and Sediment Control
Measures during Construction to the DOB as part of their Stormwater Ordinance submittal.
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The Affidavit ensures that functional and effective construction SESC measures will be installed and
operational on the Regulated Development in order to reduce or prevent the discharge of sediment
and other pollutants in stormwater runoff from the development. The Affidavit provides a list that
identifies the SESC BMPs that will be installed and maintained on the Regulated Development. The
Affidavit must be signed by the General Contractor and Developer/Owner.

4.3.2 Developments Discharging to Waters

All Regulated Developments regardless of size that discharge directly to a waterway, water body, or
storm sewer are required to develop an Erosion Control Plan (ECP) for the proposed construction
activities. The ECP must include the following and be submitted to DOB for review as part of the
Regulated Development Stormwater Ordinance submittal:

e Temporary erosion and sediment control measures applicable to each phase of construction
activity

e Permanent stabilization measures including landscape seeding and sodding plans
e Means of accommodating 2-year stormwater flows onsite and by-passed during construction

e A maintenance schedule for each erosion control measure. During construction, each
erosion control measure shall be inspected weekly or after more than 0.5-inch of rainfall.

e Means to protect infiltration BMPs during construction

The most recent edition of the “lllinois Urban Manual” should be used as a source book for
information about selecting, installing, and maintaining specific BMPs that are to be incorporated into
the developer's ECP. When selecting and implementing the SESC BMPs to be utilized on a
construction site, it is important to understand them in context of an overall construction site plan. Itis
recommended that the following site design, management, and maintenance principles be
implemented on all Regulated Developments requiring an ECP.

1. Plan the development site to fit the natural topography, soil, drainage patterns, and
vegetation.

2. Preserve and protect areas of natural vegetation. Areas to be preserved shall be protected
with fencing to prevent damage from construction operations.

3. Take special precautions to prevent damage that could result from development activities
near watercourses, lakes, and wetlands.

4. Minimize the extent and duration of the area exposed at one time.

5. Apply temporary erosion control practices as soon as possible to stabilize exposed soils and
prevent on-site damage.

6. Install sediment basins or traps, filter barriers, diversions, and perimeter control measures
prior to site clearing and grading to protect the disturbed area from off-site and on-site runoff
and to prevent sediment transport to areas downgradient from the development site.

7. Keep runoff velocities low, and retain runoff on site as much as possible.
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8. Provide measures to prevent sediment from being tracked onto public or private roadways.

9. Implement final grading and install permanent vegetation on disturbed areas as soon as
possible.

The ECP should include a description of all erosion and sediment control BMPs that will be
implemented on the site. All erosion and sediment control BMPs selected and implemented at the
site are required by the Ordinance to comply with the standards and specifications set forth in the
“lllinois Urban Manual.” The ECP should also clearly describe each major construction activity
(grubbing, excavation, grading, etc.) what BMPs will be utilized and the timing during the construction
process that the BMPs will be implemented.

The Ordinance requires that all Regulated Developments that discharge stormwater to a waterway,
water body, or storm sewer to conduct site inspections. Inspections must be completed weekly, or
after each storm resulting in more than 0.5 inches of rainfall. The purpose of the inspections is to
assess and determine whether the SESC measures identified in the ECP are operating properly and
effectively, and to initiate maintenance as needed. Inspections should include a visual observation of
all disturbed areas of the Regulated Development, material storage areas, sediment and erosion
control measures, locations where vehicles enter or exit the Regulated Development, and accessible
discharge points (outfalls). The inspection should be completed by qualified inspectors who are
familiar with the ECP plan and the BMPs implemented at the site.

Inspection reports should be completed at the time of inspection. At a minimum, the inspection
reports should contain:

1. The inspector’'s name and qualifications

2. Date of inspection

3. A summary of the scope of the inspection (property information)

4. A discussion of the BMPs implemented on-site and an opinion to whether the BMPs are

operating properly and effectively based the specifications provided in the lllinois Urban
Manual. If a BMP is identified as not operating properly or is not effective, the inspection
report should contain recommendation and/or strategies for alleviating the identified
deficiency.

SESC measures and other BMPs should be maintained in effective operating condition. In general, if
inspections indicate that a BMP is not operating properly, it is recommended that maintenance and
modification of the BMP be performed as soon as possible and before the next storm event whenever
practicable and no later than seven (7) calendar days from the inspection date, to ensure its
continued effectiveness. Minimum maintenance standards for each specific BMPs are included in the
lllinois Urban Manual and are required by the Ordinance to be included in the ECP.

The Regulated Development must keep a copy of the ECP on-site at all times during construction and
make the ECP available for review by a City field inspector upon request.
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5.0 Operation and Maintenance Requirements

5.1 Introduction and Applicability

Operations and maintenance (O&M) is essential for proper stormwater management. The BMPs and
stormwater management design elements discussed in Sections 2.0 through 4.0 of this Manual
require certain O&M activities in order to ensure their long-term performance. By making a
commitment to regular O&M activities, developers will be able to achieve desired design results while
maintaining the aesthetic qualities of the overall landscape. Regular O&M activities also prolong the
optimal function of landscape designs and treatments, allowing developers to avoid significant repair
and restoration costs that would be associated with more traditional stormwater management
methods. The O&M and inspection guidelines presented below are not all-inclusive. Some BMPs may
require other measures not discussed here. It is the designer’'s responsibility to decide whether
additional measures are necessary. The O&M requirements in this chapter apply to all BMPs
identified in Sections 2.0 through 4.0 except as discussed below.

e Developments with less than 15,000 sf and less than 7,500 sf of at-grade impervious surface
do not require O&M plans unless they discharge to a waterway or separate sewer.

e O&M plans do not need to be submitted for the existing tree canopy.

The BMP Guidesheets in Appendix C identify the minimum O&M requirements for each type of BMP
included in this Manual. For stormwater management facilities not included in this Manual (such as a
manufactured stormwater treatment technology), it is still necessary to prepare and submit an O&M
plan that complies with the requirements discussed in this section. Proper training and written
guidance should be provided to all personnel who will be involved in O&M. Copies of applicable O&M
plans should also be provided to all property owners and tenants. This information should include, at
a minimum, the general O&M requirements discussed below.

5.2  General Requirements

Developers whose sites will contain rate control facilities or the BMPs discussed in Section 3.3 or
other BMPs approved by the City will need to create an O&M plan. An O&M plan must cover all
activities necessary to ensure the smooth functioning of all BMPs in the stormwater management
plan (SMP). O&M procedures must be reviewed and assessed annually. All O&M plans must include
information summarized below.

5.2.1 Owner Information

The first section of the O&M plan must contain information about all people involved with the O&M
plan. It must list the names and contact information of all responsible parties, including property
owners, maintenance workers, and people who will be performing inspections. The responsibilities of
each person listed should be clearly defined in this section.

5.2.2 Site Map

The O&M plan must include a site map showing the locations of all BMPs that will be present at the
development. The site map should show the flow of stormwater through the site and provide an
overview of the stormwater’s path through the onsite BMPs. The map must, at minimum, include the

45



Chicago Stormwater Ordinance Manual
O & M Requirements

following information: (1) discharge points and outfall locations; (2) drainage patterns; (3) stormwater
runoff flow direction; (4) the extent and depth of high water levels; (5) structural controls used to
control stormwater flows; and (6) locations of all selected BMPs on site.

5.2.3 O&M Practices
Each BMP will require a specific inspection and maintenance regimen. In addition, the minimum
requirements below shall be incorporated into the inspection and maintenance regimen.

e O&M Plan must be signed by the owner and notarized using the Operation and Maintenance
Plan Owner’s Certification Statement found in the Regulations, Appendix II-A, Sheet A.22. A
copy of the O&M Plan must be provided to each new owner before the consummation of a
sale, and the O&M Plan must be signed by the new owner, notarized, and submitted to the
City to be kept on record.

e O&M Plan procedures and practices must be reviewed and assessed annually

e Access routes including roadways and sidewalks shall be inspected annually and maintained
as needed

o Drainage structures and flow restrictors must be inspected and cleaned semi-annually

e Volume control BMPs shall be inspected semi-annually and after significant rainfall events
exceeding 1.5 inches

e The Owner shall keep an updated log book documenting the performance of the required
O&M activities for perpetuity. Log books must be produced upon the request of a City
inspector.

e Vegetation shall be maintained on a regular basis.
e Pest control measures shall be implemented to address insects and rodents.

e Signage and fencing shall be installed and maintained where necessary to protect property
and the public.

e Underground vaults must include design measures to facilitate cleaning and maintenance.
Confined space safety procedures must be followed.

The BMP guidesheets discuss the particular O&M needs of each BMP. The O&M plan in the SMP
should contain this BMP-specific information. The developer must create an O&M sheet for each
BMP not listed in this Manual.

5.2.4 Implementation Schedule

An inspection and maintenance schedule should be created as part of the O&M plan. This schedule
should provide for routine examination of all BMPs and incorporate the varying maintenance needs of
each BMP. The City requires that property owners keep an O&M inspection and maintenance
logbook. In general, the logbook should note all inspection dates, facility components inspected, and
any maintenance performed and repairs made. All inspections and maintenance, both routine and
emergency, should be recorded in the logbook. Each BMP-specific O&M sheet should serve as a
checklist for design elements that require inspection, the frequency of inspections, and conditions that
indicate that maintenance is needed.
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5.2.5 Employee Training

Specific individuals should be assigned responsibility for O&M of all onsite BMPs. Employee training
should be conducted so that these individuals are aware of proper inspection and O&M procedures.
This training schedule should also be incorporated into the O&M plan. All personnel should be
familiar with the components of the O&M plan and their personal level of responsibility.
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Appendix A: Submittal Checklists

The applicant should review this plan review checklist used by DOB.

PLAN REVIEW CHECK LIST

STORM SEWER AND SANITARY SEWER REQUIREMENTS:

Chll, 3.2.1 RCP not allowed for pipe sizes less than 24" diameter

Chll, 3.2.3 Maintain minimum pipe slopes

Chll, 3.2.3 Confirm storm sewer flowing full velocity does not exceed 10 ft/sec

Chll, 3.3 Confirm that structures are large enough to make pipe connections

Chll, 3.2.2 Provide a 5 year minimum storm sewer calculation with a scaled
drainage area map (required only at request of reviewer)

Chll, 3.2.2,3.1 Provide 100 year capacity calculations for storm sewer system-
maintain overflow routes (only required when storm sewers are
used to convey overflow runoff)

Chll, 3.2.1 Confirm that there is adequate horizontal and vertical spacing
between utilities

Chll, 3.2.1 Confirm all crossings are labeled with elevations for each pipe

Chll, 3.2.1, 3.2.3 | Label all pipes with size, length, slopes, and material type

Chll, 3.2.4 Provide minimum pipe cover: VCP=3.0’, RCP=IDOT standards,
and sanitary=3.5’

Chll, 3.3.1 Provide minimum structure spacing: 6"-10"=150’, 12"-54"=330’,
60"+=660’

Chll, 3.4.4 Do not exceed maximum connection size to sewer

Chll, 3.4 Maintain minimum spacing of 15 feet between private drain
connections to the city sewer.

Chll, 3.4.4 Label size of existing city sewer; provide city sewer invert elevation
at connection and invert of connecting sewer at connection.

GRADING AND DRAINAGE PLAN:

Chlil, 3.9 Provide sufficient grades to demonstrate proper drainage, as noted

Chll, 2.1 or checked below:

Chll, 3.1 Drainage from ROW and private property must be kept separate.

Chll, 3.1 No more than 400 sf impervious area sheet flow to the ROW.

Chll, 3.1 No more than 1500 square feet or 5 foot wide strip of contiguous at
grade pervious area must sheet flow directly to the ROW.

Chll,2.1.1 Show limits of maximum ponding and overflow locations.

Chlll, 3.1 Min. freeboard requirement, 0.1 feet for HWL, overflow, and
adjacent property.
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Chll, 3.1 Min. gutter slope, 0.4%.

Chll, 3.1 Min. pavement slope, 1.0%.

Chll, 3.1 Provide CDOT standard detail of public alley cross-section.

CDOT Std. Follow CDOT/ADA standards for proper street and sidewalk
grades.

Appendix IIE, Meet City ordinance grades to within 0.2 feet

EFP

Chlil, 3.14 Sites adjacent to waterways must discharge to and overflow to the
waterway.

Appendix IIE, Show proper restrictors in catch basins in ROW.

EFP

Appendix IIE, No structures in the ROW without proper justification.

EFP

Chll, 3.1.1 Show location of downspouts.

App. IIB

DWM STANDARD DETAILS:

Chll, 2.1 Provide DWM standard details for sewer structures, as noted or
checked below:

Chlll, 3.9 Show detail of restrictor and/or control roof heads.

Chll, 3.4 Show proper connection detail.

Chlll, 4.1.1 Include special infiltration lid details, as needed.

Chll, 3.4 Provide detail of collar connection (with SE seal) to brick sewers.

Chlll, 5.2.2 Provide signage for stormwater outfalls to waterways.

Appendix Provide restrictors in catch basins in the ROW.

IIE, EFP

RATE CONTROL BMPS:

--Detention Basins

Ch lll, 3.2 If the outlet from a dry bottom basin is less than 2 feet above of
the crown of the combined outlet sewer, a check valve must be
installed to prevent combined sewerage from backing up into the
basin.

Chlll, 3.2 Dry bottom basins must be capable of draining within 72 hours of
a storm event.

Ch lll, 3.2 Maintenance access to the facility must be provided.

Ch lll, 3.2 The bottom of the storage area in a detention basin must be
above the seasonally high groundwater table.

Chlll, 3.2 For wet detention basins, a safety ledge at least 4 feet in width
must be constructed at a depth of 1 to 2 feet below the normal
water surface.
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Wet detention basins without vegetation shall be at least 3 feet
deep. The side slopes shall be no steeper than 3H:1V without
erosion protection. The sides of the pond that extend below the
safety and aquatic benches to the bottom of the pond must have a
slope that will remain stable, and be no steeper than 2H:1V. For
dry bottom detention basins, side slopes shall be 4H:1V or flatter.

A sediment forebay shall be incorporated into all wet bottom
detention basins.

After excavation and grading of a stormwater wetland basin, at
least 6 inches of topsoil must be applied to the basin bottom and
sideslopes. Reference Stormwater Manual.

At sites where infiltration is too rapid to sustain permanent soil
saturation, analysis of the proposed plantings or intended wetland
functions must be undertaken. If needed, an impermeable liner
(geotextile fabric) shall be designed to maintain adequate
hydrology. Where the potential for groundwater contamination is
high, such as runoff from sites with a high potential pollutant load,
the use of a liner is required.

Chlll, 3.2
Chlll, 3.2
Chlll, 3.2
Chlll, 3.2
Chlll, 3.2

Basins incorporating wetlands shall include a buffer to separate
the wetland from surrounding land where feasible.

--Detention Vaults

Detention vaults under buildings designed only for a 10-year storm
capacity shall be provided with means to safely accommodate 100-
year overflows.

Buildings with underground storage vaults (with less than 100-year
capacity) must have plans (with backup calculations) sealed by a
licensed architect or structural engineer to safeguard against
structural failure of floor foundations and downspouts due to
hydrostatic pressures during sewer surcharges.

Proper ventilation of underground vaults for buildings must be
provided in accordance with Building Code Articles 9 and 11, as
applicable, to equalize interior downspout pressures and to prevent
siphoning effects through the piping and sewer systems.

Vaults must be designed to be water-tight unless used for
groundwater infiltration purposes or unless the bottom of the vault
is at least 7 feet above the groundwater table.

For vaults using infiltration*, soil must have at least a 0.5 in/hr
infiltration rate or greater and the bottom of the vault must be at
least 3.5 feet above the groundwater table when connected to a
combined sewer. Means to control sediment and/or debris from
entering the vault must be provided. Pretreatment measures are
required for all infiltration vaults.

Ch 1, 3.2
Chll, 3.2
Ch 1, 3.2
Ch 1, 3.2
Ch 1, 3.2
Chll, 3.2

If the outlet from a vault is lower than the crown of the combined
outlet sewer, a check valve must be installed to prevent combined
sewerage from backing up into the vault.
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--Oversized Pipes

Chlll, 3.2 Locking manhole covers shall be provided for pipe diameters 4 feet
and larger in areas where children may be present.

Ch lll, 3.2 If the outlet from an oversized pipe is lower than the crown of the
combined outlet sewer, a check valve must be installed to prevent
combined sewerage from backing up into the oversized pipe.

Chllil, 3.2 Structures for oversize pipe must be properly sized.

--Parking Lot Detention

Chll, 3.2 Maximum allowable ponding in a parking lot shall be 12 inches. If
more than 10 inches of ponding, the O&M Plan must indicate such.
Ch lll, 3.2 Adequate visible warning must be provided for any depressed

islands during flood stage.

--Rooftop Detention

Ch lll, 3.2 Provide a grading plan of the roof and inlets to verify available
storage.

Chll, 3.2 Show hydraulic characteristics of any controlled roof drains in the
Plan.

Ch lll, 3.2 Show scuppers or overflows to accommodate 100-year storm
events.

Ch 1, 3.2 Include approval and seal from a Registered Structural Engineer or
Licensed Architect.

Ch lll, 3.2 In addition to other applicable code requirements, Sections 18-29-

1105, 1106, and 1110 of the Municipal Code must be complied
with.

--Restrictors

Ch1lil, 3.2

The maximum discharge released is equal to or less than the
maximum permissible release rate for the site.

Chll, 3.2

DWM 3-inch and 4-inch vortex restrictors utilize 8-inch diameter
outlet pipes to achieve release rates of 0.15 and 0.25 cfs,
respectively.

When specifying and installing vortex restrictors, the 3-inch vortex
restrictor shall be obtained from DWM, and the 4-inch vortex
restrictor shall be obtained from an approved manufacturer.

Ch1lil, 3.2

Flow-restricting outlets shall be submerged in a catch basin, (i.e.,
with a half trap, and 2-foot minimum sump) to prevent clogging.

Chll, 3.2

Storage facilities upstream of restrictor with half trap must be clear
of standing water.

Chlil, 3.2

The minimum restrictor plate size is 2.5” in diameter.

Chll, 3.2

The restrictor must be easily accessible for DWM inspection and
for owner inspection and maintenance.

Ch1lil, 3.2

For sites that combine sanitary sewage and stormwater
downstream from a restrictor, see the Stormwater Manual, Section
2.4.1 for recommended design guidelines.
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VOLUME CONTROL BMPS:

--Bioinfiltration Systems

Chlll, 4.2

The design of a bioinfiltration facility shall allow no more than 12
inches of depressional ponding in the vegetated area.

Chilll, 4.2

The growing medium soil must be a mix of 40% sand, 30% topsoil
and 30% compost. The soil must be at least 2 feet deep and
must be 4 inches deeper than the largest planted rootball.

Chlll, 4.2

The underlying soil shall have a permeability of 0.5 in/hr or
greater. If the underlying soils do not meet the permeability
requirement, underdrains may be installed.

Chlll, 4.2

Bioinfiltration systems must be designed to drain within 5 days of
a storm event.

Chilll, 4.2

Soil borings or other data must verify that the depth to
groundwater table is greater than 2 feet from the bottom of the
BMP (or lowest excavated elevation), or 3.5 feet when connected
to a combined sewer system.

Chilll, 4.2

The water flowing to a bioinfiltration facility requires pretreatment
for sediments. Where such pretreatment is not provided by an
upstream BMP facility, it must be included in the bioinfiltration
facility design.

Chilll, 4.2

The bioinfiltration facility shall be located at least 10 feet down
gradient from buildings, otherwise submit affidavit in Appendix IIB.

Chlll, 4.2

Maintenance access to the facility must be provided.

Chilll, 4.2

Measures to avoid clogging and compaction of the bioinfiltration
facility are required during construction.

If the bioinfiltration system includes storage in the void spaces of
an aggregate layer, the aggregate layer must be completely
surrounded by filter fabric and must be comprised of crushed
angular stone free of fines. For IDOT gradations CA-1 and CA-7,
the maximum aggregate porosity of 0.38 may be used.

--Drainage Swales

Chlll, 4.2

Velocities must be 1 ft/sec or less during the 2-year storm event.

Chlll, 4.2

Longitudinal slope must be between 0.5 and 2.5%

Chlll, 4.2

Utilize 3H:1V side slopes or flatter. Use slope protection when
side slopes are steeper than 3H:1V.

Chlll, 4.2

Surface volume control storage must be provided behind check
dams or the infiltration benefit must be computed.

Chlll, 4.2

The growing medium soil must be a mix of 40% sand, 30% topsoil
and 30% compost. The growing medium soil must be at least 2
feet deep.

If the drainage swale includes storage in the void spaces of an
aggregate layer, the aggregate layer must be completely
surrounded by filter fabric and must be comprised of crushed
angular stone free of fines. For IDOT gradations CA-1 and CA-7,
the maximum aggregate porosity of 0.38 may be used.

Chilll, 4.2

Soil borings or other data must verify that the depth to
groundwater table is greater than 2 feet from the bottom of the
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BMP (or lowest excavated elevation), or 3.5 feet when connected
to a combined sewer system.
Chlll, 4.2 The underlying soil shall have a permeability of 0.5 in/hr or

greater. If the underlying soils do not meet the permeability
requirement, underdrains may be installed.

--Green Roofs

Ch lll, 4.2 A structural engineer or architect’'s seal must be included on the
Plans to approve of load-bearing capacities of the proposed roofs.

Chlll, 4.2 The maximum permissible slope for extensive green roof systems
shall be 25 percent.

Chlil, 4.2 The maximum permissible slope for intensive green roof systems

shall be 10 percent.

--Natural Landscaping

Chilll, 4.2 Areas of natural landscaping shall be planted with deep-rooted
vegetation.
Chlll, 4.2 The soil must consist of sandy loam, loamy sand, or a loam with

clay content less than 25% and sand content greater than 50%, or
a prepared growing medium soil with a mix of 40% sand, 30%
topsoil and 30% compost.

--Permeable Paving

Chlll, 4.2

Subsoils must have at least a 0.5 in/hr infiltration rate or greater.
Otherwise, an underdrain system must be used if soil infiltration
rates do not meet this requirement.

Chilll, 4.2

The bottom of the aggregate shall be at least 2 feet above the
groundwater table or bedrock, 3.5 feet if discharging to a
combined sewer.

Chlll, 4.2

Compaction of the soils underlying the permeable pavement
system must be avoided during construction.

Chlll, 4.2

Permeable pavement or infiltration systems must be situated at
least 10 feet down gradient from buildings that are not water
proofed against basement seepage, otherwise submit affidavit in
Appendix II-B.

Chlll, 4.2

Minimum and maximum slopes on permeable paving shall be 0.5
percent and 5 percent, respectively.

Chilll, 4.2

All aggregate material shall be crushed angular stone and free of
fines. For IDOT gradations CA-1 and CA-7, the maximum
aggregate porosity of 0.38 may be used.

Chlll, 4.2

When using an underdrain system, the water level within the
underlying stone base may not rise to within 8 inches of the
permeable pavement surface for a 10 year storm event.

Chlll, 4.2

The underlying stone base must be designed to drain within 48
hours of a storm event.

Chilll, 4.2

When using an underdrain system, any impermeable subsoil
material must be graded with a minimum 1 percent slope to such
system, and the top 3 inches of impermeable soil must be mixed
with at least 3 inches of sand.
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Chlll, 4.2

For pervious concrete, signage must be placed on the property that
states, “This surface is pervious concrete pavement. No sealcoat or
overlay material is to be used on this pavement. Call XXX-XXXX before
treating this pavement with any material.” Insert the number of the
property management company.

When an area of conventional impervious pavement drains
toward permeable pavement, a maximum ratio of 3:1 impervious
to permeable is allowed.
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--Rooftop Runoff BMPs (Planter Boxes, Rain Barrels and Cisterns)

Chilll, 4.2

If a rain barrel or above ground cistern will hold more than a 6-
inch depth of water below the drain, it must be securely covered
to prevent small children from gaining access to the standing
water and to prevent mosquitoes from breeding.

Chilll, 4.2

Above ground cisterns with a capacity of more than 55 gallons
must be designed with proper structural foundations.

Chlll, 4.2

Rain barrels and cisterns must include inlet screens to minimize
the number of foreign objects entering the vessels.

Chilll, 4.2

Excess water entering the rain barrel or cistern must be designed
to overflow to a treatment train or stormwater conveyance system.

Chlll, 4.2

The system must have a convenient and functional means of
water withdrawal.

Chilll, 4.2

The system, if applicable to stormwater detention, will receive
credit for up to 10 percent of the required site storage and must
be drained within 14 days of a storm event.

--Stormwater Trees

Chlll, 4.2 New trees or existing trees must be on the development site
within 20 feet of an on-site impervious surface to count as a
volume control BMP. They must also be at least 2 inches in
diameter at 4.5 feet above ground level.

--Vegetative Filter Strips

Ch lll, 4.2 The entire filter strip area shall be more than 2 feet above the
groundwater table.

Chlll, 4.2 Filter strips must have longitudinal slopes of 1 to 5 percent (2
percent optimum) in the direction of flow.

Chilll, 4.2 The longest flow path of the contributing drainage areas must not
exceed 75 feet.

Chlll, 4.2 A level spreader is required whenever the tributary area is not
uniformly sloped toward the filter strip..

Chlll, 4.2 When filter strips are used to accept roof runoff for the purposes
of volume control, a level spreader must be utilized. The hydraulic
loading rate may not exceed 75 feet of roof per one foot of filter
strip width.

Chlll, 4.2 The soil must consist of sandy loam, loamy sand, or a loam with
clay content less than 25% and sand content greater than 50%, or
a prepared growing medium soil with a mix of 40% sand, 30%
topsoil and 30% compost. The approved soil type must be at
least 18 inches deep.

Chlll, 4.2 The slope upgradient of a level spreader must be less than 1
percent for at least 20 ft while the slope downgradient must be
less than 6 percent.

Chlll, 4.2 The length and depth of the level spreader must be at least 6
inches.

Chllil, 4.2 Level spreader must be absolutely level along its width.
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STORMWATER CALCULATIONS:

Chlll, 4.4 Provide sufficient volume control runoff calculations, as noted or
checked below:

Chil, 3.9 Provide sufficient rate control runoff calculations, as noted or
checked below:

Chlll, 3.4.2,3.9 Provide sufficient backup for release rates, calculations and/or
drainage areas.

Chllil, 3.4.5 Proposed discharge rate cannot exceed existing discharge rate.

Ch lll, 3.7 Submit separate calculation form for each restrictor/drainage area.

Chlll, 3.9 Submit documentation of existing drainage and DWF conditions.

Chlil, 3.8.1 Utilize frustum of cone equation for available surface ponding.

Chlll, 3.7.1 Storage in ROW must be accessible and conform with available
street grades.

Chll, 3.5 DWF (without peaking factors) exceeding 10% of the release rate
must be considered in the overall release rate.

Chll, 3.4.2 Uncontrolled runoff from impervious areas must be compensated
by a decrease in discharge at other outlets.

Ch lil, 3.6 Restrictors must be sized in accordance with the maximum release
rate and upstream tributary area.

Chll, 3.5 Reduce restrictor size to fully utilize available volume.

Chlil, 4.1.4

Chll, 3.6 Flow diversion must be considered (i.e., reduction in release rates)
for vacant lots or change in existing connection locations.

Chll, 3.1.2 Provide 25 year calculation check for by-pass flows onto site.

Chlil, 3.1.5 Provide calculations for building rehabilitations exceeding 15,000
sf.

Chllil, 4.3 Provide adequate geotechnical information (i.e., # of soil borings).

Chlll, 4.3 Provide percolation tests to substantiate infiltration rate above
1.47hr

Chlil, 3.5.1 Submit sewer connection alternative analysis for sites greater than

1.75 acres.
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SEDIMENT AND EROSION CONTROL PLAN:

Chlll, 5.2.2 Submit Erosion Control Plan for sites adjacent to waterways with
revisions, as noted or checked below:

Chlil, 5.2.2 Show permanent stabilization measures including landscape
seeding and sodding plans.

Chlll, 5.2.2 Provide means of accommodating 2-year stormwater flows onsite
and by-passed during construction.

Chlil, 5.2.2 Provide proper maintenance schedule for each erasion control
measure. During construction, each erosion control measure shall
be inspected weekly or after more than 0.5-inch of rainfall.

Chlil, 5.2.2 Show temporary erosion and sediment control measures applicable
to each phase of construction activity.

O&M PLAN:

Chlll, 6.1 Submit O&M Plan for Regulated developments with revisions, as
noted or checked below:

Ch ll, 6.2 O&M Plan must be signed by the owner and notarized using the
Operation and Maintenance Plan Owner’s Certification Statement,
Appendix II-A, Sheet A.22. A copy of the O&M plan must be
provided to each new owner before the consummation of a sale,
and the O&M Plan must be signed by the new owner, notarized,
and submitted to the City to be kept on record.

Ch ll, 6.2 O&M Plan procedures and practices must be reviewed and
assessed annually.

Ch lll, 6.2 Access routes including roadways and sidewalks shall be
inspected annually and maintained as needed.

Ch ll, 6.2 Drainage structures and flow restrictors must be inspected and
cleaned semi-annually.

Ch lll, 6.2 Volume control BMPs shall be inspected semi-annually and after
significant rainfall events exceeding 1.5 inches.

Chlll, 6.2 The Owner shall keep an updated log book documenting the
performance of the required O&M activities for perpetuity. Log
books must be produced upon the request of a City inspector.

Ch lll, 6.2 Vegetation shall be maintained on a regular basis.

Ch ll, 6.2 Pest control measures shall be implemented to address insects
and rodents.

Ch ll, 6.2 Signage and fencing shall be installed and maintained where
necessary to protect property and the public.
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Chlll, 6.2 Underground vaults must include design measures to facilitate
cleaning and maintenance. Confined space safety procedures
must be followed.
Chll, 3.8.2 Include dewatering schedule for stormwater capture facilities.
Chll, 3.2 Identify areas with more than 10-inches of surface ponding.

OTHER SUBMITTALS AND REQUIREMENTS

Chlll, 4.2 Provide Affidavit for Infiltration and Disconnection of Downspoults,
Appendix IIB.

Chlll, 5.2.1 Provide Affidavit for Soil Erosion and Sediment Control, Appendix
lIC.

Chll, 4.0 Contact DWM for sewer work in the ROW/easements.

Chlll, 2.0.2 Contact DWM for variances or unclear storage requirements.

Chlll, 2.0.4 Requires Plan Amendment Submittal

Chll, 3.4,4.0.1 Provide proper professional seals on plans.

Ch ll, 2.0, 2.0.5

Reference DWM Stormwater Regulations, 11-18-110 of the Municipal Code
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Appendix B: Hydrologic Analysis Methods

Hydrologic Analysis Methodologies

Hydrologic analysis requires applying the concepts of urban hydrology to estimate the amount of
runoff generated from precipitation falling on the development site. Hydrology is not an exact
science, and hydrologic procedures are therefore approximate. In most situations, site-specific data
are seldom available. It is therefore quite common to use semi-empirical relationships and alternative
sources of data in hydrologic analyses. Calibration or adjustment of such data to reflect site-specific
characteristics is highly recommended.

This appendix briefly discusses hydrologic analysis methodologies used in calculations required for
stormwater management. The purposes of this appendix are (1) to assist the applicant in choosing
the appropriate level of hydrologic analysis for the development site and (2) to provide the applicant
with methodologies needed to design stormwater management systems for the development site.
The Rational Method is described in detail as well as the Modified Rational Method used by the City
of Chicago (City) for detention calculations. Several other methodologies are also discussed. These
methodologies may be needed for more complex analysis.

RATIONAL METHOD

The Rational Method is an empirical approach used to estimate peak flows in small urban
watersheds. The subsections below discuss data considerations, the equations and parameters for
the method, and the applicability and limitations of the method. The basis for the discussion below is
Applied Hydrology (Chow and others 1988). The charts, graphs, and tables included in this section
are not intended to replace reasonable and prudent engineering judgment.

Data Considerations

Site-specific data must be gathered before hydrologic analysis can begin. Typical data to be
gathered include topographic maps, storm sewer maps, aerial photographs, stream flow records,
historical high water elevation data, flood discharge data, and locations of hydraulic structures such
as outfalls and road crossings. Such data are used to determine the following:

e Watershed characteristics, including size, shape, slope, land use, soil type, surface
infiltration, and storage

e Flow-path characteristics, including geometry, configuration, and natural and artificial controls

In addition, rainfall data must be collected. The quality of the rainfall data available is the single most
important factor affecting the accuracy of final hydrologic analysis results. The Chicago Department
of Water Management (DWM) requires the use of the City rainfall data to perform all hydrologic
analyses of stormwater management facilities. The City rainfall data are included in Table B-1 and
consist of rainfall intensity durations for various return frequencies and associated rainfall intensity
frequency curves. For regulatory purposes, other jurisdictions such as the Metropolitan Water
Reclamation District of Greater Chicago (MWRDGC) or lllinois Department of Transportation (IDOT)
may require the use of sources of rainfall data that differ from the City rainfall data shown in Table
B-1. The City of Chicago may require the use of the lllinois State Water Survey (ISWS) Bulletin 70
rainfall data (Huff and Angel 1989) on sites larger than 20 acres. The applicant must consult with the
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relevant jurisdictions to obtain approval of the rainfall data used prior to performing any hydrologic
analyses.

Equations and Parameters

The basis for the Rational Method is that if a rainfall of intensity “i” begins instantaneously and
continues indefinitely, the rate of runoff will increase until the time when the whole watershed is
contributing to flow at the outlet - referred to as the time of concentration (T.). The Rational Method is
expressed by the following equation:

Qp= ke+-C*i*A (B-1)

where

Qp = Peak flow (cubic feet per second [cfs])

K = Conversion factor to convert acre-inch per hour to cfs, approximately equal to 1
C = Runoff coefficient (unitless)

[ = Rainfall intensity (inch per hour)
A = Catchment area contributing flow to the outlet (acres)

Equation variables C, i, and A are discussed below.

Runoff Coefficient (C) - The runoff coefficient is the least precise parameter in the Rational Method
equation. It is known, however, that because impervious surfaces such as asphalt parking lots
convert almost all rainfall into runoff, the coefficient for such surfaces is close to 1.0. By contrast,
pervious surfaces such as lawns have much smaller C-values because a significant portion of the
rainfall infiltrates (or is lost) into the ground. @ The DWM has developed a table that presents
recommended C-values for different percentages of impervious area potential for various surfaces to
generate runoff. These tables are presented in the MS Excel spreadsheet discussed in Section 2.0.
Because few sites are homogenous, an overall representative C-value or composite runoff coefficient

can be determined based in part on the percentage of different types of surfaces in the drainage area.

The composite or area-weighted runoff coefficient of a site can be calculated using the following

equation:

Cw = (A1C1 + ACo + AsCs) / (A1 + Az + Aj) (B-2)
where

Cw = Area-weighted runoff coefficient (unitless)

A, = Areaof sub-area “n” (square feet [ftz])

C., = Runoff coefficient for subarea “n” (unitless)

B-2



Chicago Stormwater Ordinance Manual
Appendix B

TABLE B-1
CITY OF CHICAGO RAINFALL INTENSITIES AND DEPTHS
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Rainfall Intensity (i) - Rainfall intensity is the average rate of rainfall in inches per hour. The
intensity value is selected based on the design frequency of occurrence, a statistical parameter
established by design criteria and rainfall duration. Rainfall intensities for various storm frequencies
and durations are obtained from Table B-1, which depicts the City rainfall data up to a 100-year storm
event and for storm durations from 5 minutes to 24 hours.

Area (A) — Area is the drainage area and is typically calculated in acres. The drainage area is the
entire area from which runoff eventually ends up at one point. To apply the Rational Method, an
accurate, detailed topographic map of the site is needed to define the boundaries of the drainage
areas in question. A field inspection of the area should also be conducted to determine if natural
drainage divides have been altered.

Applicability and Limitations of the Rational Method
The Rational Method is best applied to small watersheds of less than 20 acres. Characteristics of the
Rational Method which limit its use to small watersheds are summarized below.

e The rate of runoff resulting from any storm is at a maximum when the storm lasts as long or
longer than the time of concentration (T,) (that is, the entire drainage area does not contribute
to the peak discharge until the time of concentration has elapsed). This assumption limits the
size of the drainage basin that can be evaluated using the Rational Method. For large
drainage areas, the time of concentration can be so large that constant rainfall intensities for
such long periods do not occur, and shorter, more intense rainfalls can produce larger peak
flows.

e The fraction of rainfall that becomes runoff is assumed to be independent of rainfall intensity.
This assumption is reasonable for impervious areas, such as streets, rooftops, and parking
lots. For pervious areas, the fraction of runoff varies with rainfall intensity and the
accumulated volume of rainfall. Thus, application of the Rational Method involves the
selection of a coefficient that is appropriate for the storm, soil, and land-use conditions at the
development site.

e The peak rate of runoff is assumed to be sufficient information for designing storm sewers
and culverts. Modern drainage practices often include detention of urban storm runoff to
reduce the peak rate of downstream runoff. The Rational Method severely limits the
evaluation of design alternatives available in urban and in some instances rural drainage
areas because it is based on peak runoff rates only.

e The frequency of peak discharges is the same as that of the rainfall intensity for the given
time of concentration (T.). Frequencies of peak discharges depend on rainfall frequencies,
antecedent moisture conditions in the watershed, and the response characteristics of the
drainage system. For small and largely impervious areas, rainfall frequency is the dominant
factor. For larger drainage basins, the response characteristics control the frequency of the
peak runoff. For drainage areas with few impervious surfaces, antecedent moisture
conditions usually govern frequency of peak discharges, especially for rainfall events with a
return period of 10-years or less.
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e Restrictions to the natural flow (storage areas) such as highway crossings in the drainage
area may cause the time of concentration (T.) to increase, changing the runoff
characteristics.

MODIFIED RATIONAL METHOD

The City uses the Rational Method in a slightly different manner. The same basic equation is used
(Equation B-1), but the City incorporates several assumptions to simplify the process. Modifications
to the Equation B-1 variables C, i, and A are discussed below as well as the methodology used to
calculate detention volume requirements.

Runoff Coefficient (C) - By assuming an instantaneous time of concentration (T.), the runoff
coefficients (or C-values) can be defined in terms of runoff volume rather than runoff flow rate. This
approach dramatically simplifies the stormwater management process because it allows the volume
reduction calculations for the best management practices (BMP) to directly modify the C-values
based on the following equation (this calculation is performed by the Stormwater Spreadsheet
Tool):

Cr=GCo " (V/Vo) (B-3)
where
C = Runoff coefficient after the volume reduction BMP is considered (unitless)

Co = Runoff coefficient without the volume reduction BMP (unitless)
vV, = Volume of runoff after volume reduction BMP is considered (ft3)
Vo = Volume of runoff without volume reduction BMP (ft°)

Rainfall intensity (i) - For the Rational Method, the critical rainfall intensity is the rainfall having
duration equal to the time of concentration (T.) of the drainage basin. To simplify calculations, the
City usually does not require the calculation of T,. The City has developed a simple table of different
rainfall intensities for the 100-year storm (see Figure 3-1 in Section 3.2 of this Manual). The table
calculates the detention volume required for each intensity, and the detention required is the
maximum volume of all the intensities for each area combined.

Area (A) - Typically in the City, the drainage area is defined as the area that discharges into a sewer
outlet.

Detention - The City methodology for determining detention or storage volume involves calculating a
required storage volume for a series of storm durations and intensities from 5 minutes to 24 hours
using the following equation:

Vs =(Qi-Qo)*t (B-4)
where:

Vs =  Storage volume (cubic feet [ft%])

Qi = Inflow rate (cfs)

Qo = Release rate (cfs)
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t = Storm duration (seconds)

The largest calculated storage volume is then selected as the amount of detention or storage
required.

The inflow rate is calculated using Equation B-1 with the runoff coefficient and drainage area
specified as characteristics of the watershed. The inflow rate is the flow entering the detention basin;
it would equal the peak flow calculated in Equation B-1 if the detention basin is designed to detain all
the runoff from the area for which the peak flow was calculated. Otherwise, inflow rate is a
percentage of peak flow. The rainfall intensities for each storm duration are presented in Table B-1.
The release rate is determined by the detention facility outlet. Section 3.0 describes the calculation
of detention volume.

OTHER METHODOLOGIES

Other methodologies can be used to determine the appropriate stormwater runoff volume from a
watershed. Hydrograph methods predict the runoff or hydrograph from a site as a function of time.
Hydrograph methods produce both peak discharges and runoff volumes. Hydrograph methods are
further described as “single event” or “continuous” models depending on the manner used to
generate the hydrograph. Continuous models are able to model the complex interactions of
precipitation and evaporation over time.

For large watersheds exceeding 20 acres, a more complex approach to computing runoff may be
more appropriate than use of the Rational or Modified Rational Methods. Complex approaches may
also be necessary if the watershed drainage pattern is complicated by presence of significant flow-
modifying structures. Such situations generally warrant a more complex hydrologic model using
hydrograph procedures. The applicant should consult with DWM/DOB regarding appropriate
hydrograph procedures for determining the stormwater detention requirements.

The most commonly used hydrograph modeling packages are summarized below.

HEC-1 and HEC-HMS - The U.S. Army Corps of Engineers Hydrologic Engineering Center (HEC)
developed the Flood Hydrograph Package HEC-1. This model has been replaced by the Hydrologic
Modeling System (HEC-HMS), which was derived from the HEC—1 model and which performs similar
calculations within a graphical context. HEC-HMS is used to simulate single events or continuous
precipitation covering a variety of precipitation and runoff processes. The precipitation model
provides options to include historical or hypothetical storm event data or a specific weighted-gage
method. Modeling can be performed in a linear or consolidated manner by using various methods to
determine losses, including the use of National Resource Conservation Service (NRCS) Curve
Numbers. Information for obtaining HEC-HMS software and support documentation is available at
www.hec.usace.army.mil/

Technical Release No. 20 — NRCS developed Technical Release No. 20, “Computer Program for
Project Formulation — Hydrology” (TR-20). This program has been modified by the NRCS and other
groups. The program is used to simulate single-event precipitation covering a variety of runoff
processes and can process data for multiple storm events in a single computer run. TR-20 uses the
procedures described in the National Engineering Handbook, Section 4, Hydrology (NRCS NEH-4).
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Information for obtaining TR-20 software and support is available at
www.wwc.nrcs.usda.gov/water/quality/frame/hydrology.htmi

Technical Release No. 55 - Technical Release No. 55, “Urban Hydrology for Small Watersheds”
(TR-55), presents simplified procedures to calculate storm runoff volume and peak rate of discharge,
generate hydrographs, and calculate storage volumes required for detention structures. The
release’s primary function is determining curve numbers and times of concentration. Information for
obtaining Technical TR-55 software and support is available at
www.wwc.nrcs.usda.gov/water/quality/frame/hydrology.htmi

Stormwater Management Model (SWMM) - Under the sponsorship of the U.S. Environmental
Protection Agency (EPA), a comprehensive SWMM capable of representing urban stormwater runoff
and combined sewer overflow phenomena was developed. SWMM can be run in a single-event
mode or in a continuous manner. SWMM simulates the runoff of a drainage basin for any prescribed
rainfall pattern incorporating both water quantity and quality aspects associated with urban runoff and
combined sewer systems. Information for obtaining the SWMM software and support documentation
is available at www.epa.gov/ednnrmrl/swmm/

REFERENCES
Chow, V.T, and others. 1988. Applied Hydrology. McGraw-Hill, Inc., Burr Ridge, IL.

Huff, F.A., and J.R. Angel. 1989. “Rainfall Distributions and Hydroclimatic Characteristics of Heavy
Rainstorms in lllinois.” Bulletin 70, Illinois State Water Survey.
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BIOINFILTRATION SYSTEMS GUIDESHEET

Overview

Bioinfiltration systems are features such as basins or trenches that collect stormwater from
surrounding impervious areas. These flow regulating structures pass inflow through a shallow
depressed area containing plants, mulch, and a prepared soil. A rain garden is a good example of a
bioinfiltration system. Bioinfiltration is very effective at reducing runoff volume and removing
pollutants, especially when used as parking lot islands. As with drainage swales and vegetated filter
strips, bioinfiltration systems work best when used to collect runoff from small storm events. In some
cases, bioinfiltration systems can be used in conjunction with sewer systems by incorporating
underground perforated pipes or overflow inlets. The following sections provide Design Guidelines,
Minimum Design Requirements, Maintenance Guidelines and a Worksheet for quantifying BMP
performance to comply with the Chicago Stormwater Management Ordinance and Regulations.

Design Guidelines

Bioinfiltration systems should be located at least 10 feet downgradient (10 feet laterally, with flow
directed away from structure) from structures so that water does not drain into the foundations of the
structures. As with the other infiltration BMPs, the subsoils must have a design infiltration rate of at
least 0.5 inches per hour. When subsoils do not meet the minimum design infiltration rate, the BMP
may still be implemented by using an underdrain.

The primary components of a bioinfiltration system are:

e Pretreatment

e Inlet

e Surface storage (ponding area)

e Organic layer or hardwood mulch
e Growing medium soil

¢ Native plantings

e Gravel storage bed

e Underdrain, if necessary

e Positive overflow

Pretreatment Pretreatment is recommended for bioinfiltration facilities. Pretreatment prolongs the
life of the system by reducing sediment and other pollutant inputs. Bioinfiltration systems work best
when pretreatment is provided in the form of drainage swales or vegetated filter strips to reduce the
amount of sediment that reaches the infiltration facility. If pretreatment is not provided by an
upstream BMP, then it must be designed into the bioinfiltration system by using a plunge pool or
sediment forebay sized for 10 percent of the total design storage. If pretreatment is provided within
the BMP, the maintenance and the plan should identify the need for removal of sediment from the
pretreatment area.
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Figure 1: Typical Bioinfiltration Facility

Inlet It is preferred to route runoff to a bioinfiltration area via sheet flow over a filter strip. This is not
always possible due to site constraints or space limitations. On sites where curb removal is not an
option or where flow is concentrated by the time it reaches the bioinfiltration area, curb cuts coupled
with energy dissipators provide an alternative runoff inlet. Disconnected roof leaders that flow into
bioinfiltration areas also require energy dissipators to prevent erosion in the bed. Energy dissipation
can be provided by cobbles underlain by geotextile fabric.

Surface Storage Surface storage provides temporary storage of stormwater runoff before infiltration
and evaporation can occur within the bioinfiltration system. Ponding time provides water quality
benefits by allowing larger debris and sediment to settle out of the water. Ponding design depths must
be less than 12 inches in order to reduce hydraulic loading of underlying soils, minimize facility
drainage time, and prevent standing water.

Organic Layer or Hardwood Mulch An organic layer or mulch can provide a medium for biological
growth, decomposition of organic material, adsorption, and bonding of heavy metals. The mulch layer
can also serve as a sponge that absorbs water during storms and retains water for plant growth
during dry periods.

Growing Medium Soil The planting soil provides a medium suitable for plant growth. The planting
soil also acts as a filter and as a hydrologic buffer between the surface storage and the native soil.
The prepared planting soil must be at least 2 feet deep and provides additional storage while the
water infiltrates into the underlying aggregate or native soil. Storage volume is a function of both soil
porosity, soil depth and the size of the bioinfiltration area.

Native Plantings The plant material in a bioinfiltration system binds and removes nutrients and
stormwater pollutants through vegetative uptake, removes water through evapotranspiration, and
creates pathways for infiltration through root development and plant growth. A varied plant community
is recommended to avoid susceptibility to insect and disease infestation and ensure viability. A
mixture of groundcover, grasses, shrubs, and trees is recommended to create a microclimate that can
ameliorate urban stresses as well as discourage weed growth and reduce maintenance.
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Gravel Storage Bed A gravel storage layer can be included to provide storage below the growing
medium soil. It must be separated from the growing medium with a layer geotextile fabric. The
storage layer should be designed to drawdown in less than 5 days based simply on the design
infiltration rate. For example, when considering the depth of surface storage (one foot) and growing
medium soil (two feet) and the minimum required design infiltration rate of 0.5 in/hr, the storage bed
could be up to 2 feet deep (0.5in/hr / 12in/ft * 5days * 24hours — (3 feet)).

Underdrain An underdrain is a perforated pipe that collects water at the bottom of the system and
conveys it to the system outlet. Underdrains intercept, collect, and convey stormwater that has
percolated through growing medium soil, a geotextile fabric and a suitable aggregate. When minimum
native soil infiltration requirements cannot be met, an underdrain may be employed. Underdrains
eliminate most infiltration because they provide a preferential pathway for flow. A sand layer or gravel
filter should surround the underdrain to filter sediment and facilitate flow to the underdrain.
Underdrains should be located at least six inches from the bottom of the facility.

Positive Overflows A positive overflow is provided at the maximum ponding depth. When runoff
exceeds system storage capacity, the excess flow leaves the system through the positive overflow.
The overflow can connect to a system that will provide peak rate control.

Minimum Design Requirements

The design of a bioinfiltration facility shall allow no more than 12 inches of depressional ponding in
the vegetated area.

The growing medium soil must be a mix of 40% sand, 30% topsoil and 30% compost. The soil must
be at least 2 feet deep and must be 4 inches deeper than the largest planted rootball.

The underlying soil shall have a permeability of 0.5 in/hr or greater. If the underlying soils do not
meet the permeability requirement, underdrains may be installed.

Bioinfiltration systems must be designed to drain within 5 days of a storm event.

Soil borings or other data must verify that the depth to groundwater table is greater than 2 feet from
the bottom of the BMP (lowest excavated elevation), or 3.5 feet when connected to a combined
sewer system.

The water flowing to a bioinfiltration facility requires pretreatment for sediments. Where such
pretreatment is not provided by an upstream BMP facility, it must be included in the bioinfiltration
facility design.

The bioinfiltration facility shall be located at least 10 feet downgradient (10 feet laterally, with flow
directed away from building) from buildings.

Maintenance access to the facility must be provided.

Measures to avoid clogging and compaction of the bioinfiltration facility are required during
construction.

The design of a bioinfiltration facility shall allow no more than 12 inches of depressional ponding in
the vegetated area.
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Maintenance Guidelines

Properly designed and installed bioinfiltration systems require little maintenance. During periods of
extended drought, bioinfiltration systems may require watering approximately every 10 days.

Activity Schedule
As needed Water plants during first growing season

Water plants during dry periods after first growing season
Remulch void areas

Treat diseased trees and shrubs

Keep overflow free and clear of leaves

Inspect soil and repair eroded areas

Remove litter and debris

Clear leaves and debris from overflow

Monthly

Twice per

year

Once per Add additional mulch

year e Inspect facility and pretreatment areas for sediment buildup,
erosion, vegetative conditions, etc.

Inspect trees and shrubs to evaluate health

Worksheet

The worksheet on the following page is available electronically as part of the City of Chicago
Stormwater Spreadsheet Tool.
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2.1.1 Bioinfiltration Systems

Section 1 Upstream Drainage Area

1 [Upstream impervious area including BMP area A square feet
5 Upstream weighted C-value (C-value=1.0 for

bioinfiltration area for direct rainfall) C unitless
3 Volume of upstream runoff from a 1-inch storm

=C*A*1/12 Vypstream 0 cubic feet
4 |Describe upstream drainage area
5 Describe upstream pretreament or integration of

pretreatment into BMP

Section 2 BMP Feasibilty

6 Design soil infiltration rate (must be 0.5 in/hr or

greater unless underdrain system is used) i in/hr
7 Elevation of bottom of BMP (the infiltration

surface) ELEVgwe feet
8 |Groundwater elevation ELEVa, feet

Depth to seasonal groundwater (Must be 2 feet
9 |or greater, or 3.5 feet or greater if draining to

combined sewer) Dew 0.0 feet

Section 3 BMP Specifications
. . o . L feet

10 Dimensions of the bioinfiltration facility (length, W feet

width, or area)

Aguvp square feet

11 |Depth of prepared soil D, feet
12 Prepared soil porosity (0.25 maximum unless

detailed materials report provided) Py feet
13 |Depth of underlying aggregate (optional) D, feet
14 Aggregate porosity (0.38 maximum unless

detailed materials report provided) P, feet
15 Surface storage volume (provide supporting

calculations, max depth 12 inches) VAR cubic feet
16 Soil media storage volume = Agyp * [(D; * Py) +

(D2 * Py)] Vsoi 0 cubic feet

Section 4 BMP Performance

17 |Volume of upstream runoff (Line 4) Vupstream 0 cubic feet
18 |Storage Provided = Vpr + Vgour Veue 0 cubic feet
19 [V (eQuals lesser of Vgyp Or Vpsiream) Viotal 0 cubic feet
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DRAINAGE SWALES GUIDESHEET

Overview

Runoff can be conveyed through either a constructed channel (such as a ditch or swale) or a natural
channel. Constructed channels can be designed purely for conveyance, or can include measures to
enhance infiltration such as check dams. If designed according to the design guidelines, the swale
may take credit for the storage in the prepared soil layer. Swales may also be designed to provide
additional storage by providing check dams or a gravel storage bed. The storage behind check dams
may be counted as volume control storage as well as the void space in the underlying storage
aggregate. Swales or unlined ditches and natural channels are superior to conventional storm
sewers because they allow water infiltration and can remove pollutants if they are vegetated. Swales
can be planted with native vegetation to provide enhanced wildlife habitat and to increase the amount
of runoff removed by transpiration and evaporation. If at all possible, natural drainageways should be
preserved as part of the development site’s drainage system. Another advantage of swales, ditches,
and natural channels is their low capital cost. Swales and ditches can be designed to convey both
high and low flows but may be difficult to implement where space is limited. The following sections
provide Design Guidelines, Minimum Design Requirements, Maintenance Guidelines and a
Worksheet for quantifying BMP performance to comply with the Chicago Stormwater Management
Ordinance.

Design Guidelines

Swale systems are designed to convey and infiltrate stormwater runoff. Swale systems often include
the following components:

e Inlet

e Pretreatment

e Excavated Channel

. Soil

e Check dams

e Gravel Storage Bed

e Vegetation

e Underdrain (Limited Application)
e Outlet

Inlet Runoff can enter the swale through a curb cut, weir, or other design. Runoff may flow off a
curbless parking lot or road and to a swale slope in a diffuse manner using a vegetated filter strip.
When concentrated flows enter the swale, energy dissipation and erosion control features must used.

Pretreatment Pretreatment is optional but can extend the life of the design. Vegetated filter strips
can be used upstream for pretreatment. A sediment forebay may be constructed at the swale inlet, or
the first swale segment and a check dam may be designed as a sediment forebay. The forebay
protects the filtering and infiltration capacity of the swale.
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Excavated Channel The channel itself provides the storage volume and conveyance capacity of the
swale. Swale design balances needs for infiltration during small storms with needs for conveyance
during large storms. Bottom widths between 2 and 8 feet work best to prevent formation of pilot
channels. Side slopes of 3:1 are required, but 4:1 or flatter is recommended.

Soil The soil provides a growing medium for plants and allows for infiltration. The minimum design
guidelines specify the use of soil that will promote infiltration and plant growth. The designer must
ensure that the proposed soil will also be stable under larger storm events. In some cases, it may be
necessary to design a conveyance channel using heavier soils and short grass that do not promote
infiltration. In these cases, the drainage swale will not count as a volume control BMP.

Check Dams Ponding behind check dams creates storage, increases infiltration, increases travel
time, reduces peaks, and helps prevent erosion by dissipating energy. Check dams should be
provided at every 1-ft drop in elevation but should be at least 50 ft apart. Check dams increase
infiltration by spreading water over the entire length of the swale.

Gravel Storage Bed Gravel may be incorporated below the swale bed to increase storage and
promote infiltration. Gravel will perform this function most effectively when placed in ponded areas,
provided runoff has received pretreatment. When a gravel storage bed is used, it must be separated
from the prepared soils layer with a geotextile fabric.

Vegetation A dense cover of water-tolerant, erosion-resistant grass or other vegetation must be
established. Considerations for vegetation include:

e Ability to form a dense sod with vigorous, upright growth (vegetation that mats down should
not be considered)

e Resistance to periodic inundation and periodic drought

e Appropriateness for the soil type and the amount of light available

e Salt tolerance

Underdrain When minimum subsoil infiltration rates are not met, an underdrain system must be
used. The underdrain system typically consists of a gravel layer that encases a perforated pipe
running the length of the swale. Stormwater percolates through the soil and flows into the underdrain,
which conveys treated stormwater to the downstream stormwater conveyance system.

Outlet A swale will have an outlet structure control to convey water to a sewer or receiving water.
Outlet should be designed to accommodate the peak flow from the 100-year event.
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Figure 2: Typical Drainage Swale Configuration
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Minimum Design Requirements

Velocities must be 1 ft/sec or less during the 2-year storm event.

Longitudinal slope must be between 0.5 and 2.5%

Utilize 3H:1V side slopes or flatter. Use slope protection when side slopes are steeper than 3H:1V.

Surface volume control storage must be provided behind check dams.

The growing medium soil must be a mix of 40% sand, 30% topsoil and 30% compost.. The
growing medium soil must be at least 2 feet deep.

Soil borings or other data must verify that the depth to groundwater table is greater than 2 feet from
the bottom of the BMP (lowest excavated elevation), or 3.5 feet when connected to a combined
sewer system.

The underlying soil shall have a permeability of 0.5 in/hr or greater. If the underlying soils do not
meet the permeability requirement, underdrains may be installed.

Maintenance Guidelines

Compared to other stormwater management measures, the required upkeep of swales is relatively
low. The following schedule of inspection and maintenance activities is recommended:

Activity Schedule

As needed e Mow and trim vegetation to ensure safety, aesthetics, proper swale
operation, or to suppress weeds and invasive vegetation; mow only
when swale is dry to avoid rutting.

e Re-seed bare areas; install appropriate erosion control measures
when native soil is exposed or erosion channels are forming.

e Plant alternative grass species in the event of unsuccessful
establishment.

e Remove litter.

e Clear obstructions and repair any channelization near check dams
(if applicable)

Once per Inspect and correct erosion problems, damage to vegetation,
year sediment and debris accumulation, and pools of standing water.
e Inspect for uniformity in cross-section and longitudinal slope,
correct as needed.
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2.1.2 Drainage Swales
Section 1 Upstream Drainage Area
1 Upstream impervious area including BMP square
area A feet
> Upstream weighted C-value (C-value=1.0
for bioinfiltration area for direct rainfall) C unitless
3 Volume of upstream runoff from a 1-inch
storm = C* A * 1/12 Vupstream 0 cubic feet
4 Time of Concentration for upstream area
(use TR-55 or DWM approved method) Te minutes
5 2-year Rain Intensity based on T,
(see chart) | in/hr
6 2-Year Design Flow: Q = C*I*A,/43560 Q, cfs
7 Describe upstream drainage area
Section 2 BMP Feasibilty
Design soil infiltration rate (must be 0.5 in/hr
8 or greater unless underdrain system is
used) i in/hr
9 Elevation of bottom of BMP (the infiltration
surface) ELEVewp feet
10 | Groundwater elevation ELEVaw feet
Depth to seasonal groundwater (Must be 2
11 | feet or greater, or 3.5 feet or greater if
draining to combined sewer) Daow 0.0 feet
Section 3 BMP Specifications
L feet
Dimensions of the drainage swale E?VSV ]]:t/ft
12 | [length L, side slope SS, bottom width (BW), 5 cet
swale flowline Slope, Manning's n] Slope (0.5% to
2.5%) %
Manning n unitless
13 | Depth of Flow (must be 6 inches or less) 2-Year Depth of .
Flow inches
Check to see if selected depth can pass 2-
14 | Year flow (result must be greater than or
equal to 2-year flow in line 8)
Q = 1.49/n*A*(R"0.67)*(S/100)"0.5 Qewale #DIV/O! cfs
15 | Velocity at 6-inch depth of flow Vel #DIV/0! ft/sec
16 | Check dam height (max = 1 foot) Haam ft
_ . . A square
17 | Check dam area = BW*Hyam+SS*Hgam”2 Agan 0.00 feet
18 | Spacing of dams = Hgam/Slope Spacing #DIV/O! ft/dam
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19 Total number of check dams = L/Spacing

(round down) Ngam #DIV/0! dams
20 | Check dam storage = Ngam*Adam*Spacing/2 Vam #DIV/O! cubic feet
21 | Depth of prepared soil Deyil feet
22 Prepared soil porosity (0.25 maximum

unless detailed materials report provided) Psoil unitless
23 | Soil storage volume = L*BW*Dg*Psi Vo 0 cubic feet

Depth of underlying aggregate (optional,
24 provision of aggregrate only allowed when

minimum infiltration feasibility requirements

are met or when underdrains are provided) Dagq feet
25 | Width of aggregate layer Waga feet
26 Aggregate porosity (0.38 maximum unless

detailed materials report provided) Paga unitless
27 Aggregate storage volume =

L*Wagg*Dagg*Pagg Vaqq 0 cubic feet

Section 4 BMP Performance

28 | Volume of upstream runoff (Line 4) V upstream 0 cubic feet
29 | Check Dam Storage (Line 21) Vdam #DIV/0! cubic feet
30 | Soil Storage (Line 24) Voil 0 cubic feet
31 | Aggregate Storage (Line 28) Vaga 0 cubic feet
32 | Storage Provided = Vyam * Vsoil + Vagg Vawp #DIV/O! cubic feet
33 | Viow (equals lesser of Vewe O Vipsiream) Viotal 0 cubic feet
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GREEN ROOF GUIDESHEET

Overview

In green roof systems, runoff is absorbed and retained by living vegetation installed on a rooftop.
There are two types of green roof systems: extensive and intensive systems. Extensive systems
usually contain shallower soil, put less weight on rooftops, and are easy to maintain. They generally
contain shorter plants with shallower root systems. Intensive systems have deeper soil; add more
weight to a rooftop; and generally contain a more diverse mixture of deep-rooted plants, small trees,
or shrubs. Intensive systems require more maintenance but provide added benefits in the form of
water filtration and wildlife habitat. Green roof systems provide insulation and prolong the life of a roof
by protecting it from the elements. Green roof systems also improve air quality by reducing the urban
heat island effect. Maintenance of green roof systems is minimal and mostly involves watering and
weed removal during the first few years of establishment. The following sections provide Design
Guidelines, Minimum Design Requirements, Maintenance Guidelines and a Worksheet for quantifying
BMP performance to comply with the Chicago Stormwater Management Ordinance.

Design Guidelines

There are rate control and volume control benefits of a green roof. A green roof will reduce the runoff
coefficient for the project which will cause the required rate control volume to decrease. Also, a green
roof can be counted as a pervious surface in order to reduce site imperviousness and help meet the
volume control requirement..

A green roof system, extensive or intensive, is often comprised of the same components:

e Plant material

Growing medium

Filter fabric

Drainage layer

Membrane protection and root barrier
Structural support

Plant Material The plant material chosen for green roofs is designed to take up much of the water
that falls on the roof during a storm event. Plant selection is very important to the sustainability of the
roof. About 50% of the vegetation on an extensive green roof should be sedums. Plant material also
collects dust, creates oxygen, releases moisture, and provides evaporative cooling.

Growing Medium The growing medium is a critical element of stormwater storage and detention on
a green roof, and provides a buffer between the roof structure and vegetation for root development.
Storage is provided by a green roof primarily through water held in tension in the growing medium
pores. The growing medium in an extensive green roof should be a lightweight mineral material with a
minimum of organic material and should stand up to freeze/thaw cycles.

Filter Fabric An engineered filter fabric prevents fine soil particles from passing into the drainage
layer of the green roof system.

Drainage Layer The drainage layer may be a lightweight granular medium that underlays the
planting medium. The drainage layer needs to provide a balance between water retention and root
aeration and is a critical component of the stormwater retention function.
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Membrane Protection and Root Barrier To maintain structural integrity of the roof, a waterproof
material is laid above the roof structure. Some waterproofing materials are inherently root resistant,
whereas others require an additional root barrier.

Structural Support The load capacity of a roof structure must be taken into account when
considering the installation of a green roof. Extensive green roofs typically weigh between 15 and 30
Ibs per square foot and are compatible with wood or steel decks. Intensive green roofs weigh more
than 36 Ibs per square foot and typically require concrete supporting decks

Figure 3: Structure of an extensive green roof
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Minimum Design Requirements

A structural engineer or architect’s seal must be included on the Plans to approve of load-bearing
capacities of the proposed roofs.

The maximum permissible slope for extensive green roof systems shall be 25 percent.

The maximum permissible slope for intensive green roof systems shall be 10 percent.

Maintenance Guidelines

All facility components, including plant material, growing medium, filter fabric, drainage layer,
waterproof membranes, and roof structure should be inspected for proper operations, integrity of the
waterproofing, and structural stability throughout the life of the green roof. The manufacturer's
maintenance schedule must also be followed and should be included with the stormwater
management plan.

Activity Schedule

As needed e Drain inlet pipe should be cleared when soil substrate, vegetation,

debris or other materials clog the drain inlet.

e Sources of sediment and debris may be identified and corrected.

e Plant material should be maintained to provide 90% plant cover.
Weeding should be manual with no herbicides or pesticides used.
Weeds should be removed regularly and not allowed to
accumulate.

e Irrigation, although not recommended, can be accomplished
either through hand watering or automatic sprinkler systems if
necessary during the establishment period.

Quarterly e Growing medium should be inspected for evidence of erosion
from wind or water. If erosion channels are evident, they can be
stabilized with additional growth medium similar to the original
material.

Once per year e Inspect drain inlet pipe and containment system.
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2.1.3 Green Roof

Section 1 BMP Specifications

Dimensions of the green roof (length L, width
W, substrate thickness T)

L feet
W feet
T inches

Section 2 BMP Performance

Volume control when green roof treated as a pervious surface

2 |Green roof counted toward pervious area

Ac

|square Teel
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NATURAL LANDSCAPING AND STORMWATER TREES GUIDESHEET

Overview

Natural landscaping involves planting naturalized or native vegetation on permeable soils or prepared
soils. Care must be taken to ensure that the proposed vegetation and existing soils are compatible.
If existing soils are unsuitable for implementation of native vegetation, alternative landscaping plans
should be devised, or a prepared soil should be brought onto the site. Natural landscaping on
prepared soils has a greater capacity to infiltrate stormwater than lawns on heavy soil. As shown on
the Rate Control Worksheet, areas with natural landscaping on permeable or prepared soils have a
lower C-value and can reduce the amount of required detention storage. There is no volume control
storage benefit specifically allowed for natural landscaping, however, natural landscaping can be an
integral part of the design of other BMPs such as vegetated swales, filter strips and bioinfiltration
basins.

Trees can also be used for minor volume control benefits and to reduce urban heat island effects.
Trees slow down rain from small storms, holding the water on leaves and branches and allowing the
water to evaporate. Urban heat island effects are reduced because trees provide shade to impervious
surfaces, thereby decreasing the temperature of the surfaces and subsequently the temperature of
the surrounding air and of any stormwater that passes over the impervious area. Lowering the
temperature of stormwater runoff can be beneficial in improving the water quality of receiving
streams. Existing trees located on the development site that are preserved as part of the site plan
and proposed trees located on the development site that are planted within 20 feet of on-site
impervious areas may count as a deduction of the on-site impervious area for volume control
calculations (Figure 4). The tree species must be chosen from the approved list provided by the
CDOE. New trees planted must be planted within 20 feet of ground level impervious surfaces. New
trees must be at least 2-inch caliper at 4.5 feet above ground level to be eligible for the reduction. A
50-sq.ft. reduction is permitted for each new tree. Only 50% of the canopy area of an existing tree of
at least 4-inch caliper, within 20 ft of ground level imperviousness, may be credited towards a
reduction in impervious area.

Minimum design requirements for natural landscaping and stormwater trees are provided below. A
worksheet for quantifying BMP performance to comply with the Chicago Stormwater Management
Ordinance follows.

Minimum Design Requirements

Areas of natural landscaping shall be planted with deep-rooted vegetation.

The soil must consist of sandy loam, loamy sand, a loam with clay content less than 25% and sand
content greater than 50%, or a prepared growing medium soil with a mix of 40% sand, 30% topsoil
and 30% compost.

New trees must be planted within 20 feet of an on-site impervious surface to count as a volume
control BMP. They must also be at least 2 inches in diameter at 4.5 feet above ground level.
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Maintenance Guidelines

No special maintenance is required for natural landscaping or stormwater trees other than pruning
and trimming in late fall or winter to remove dead wood and excess growth to maintain an open and
healthy canopy. Native landscaping planting may be managed similar to the recommendations for
bioinfiltration facilities. Trees counted as a stormwater management BMP that do not survive should
be replaced.

Figure 4: Stormwater Tree
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PERMEABLE PAVEMENT GUIDESHEET

Overview

Permeable paving provides many benefits in urban environments by reducing the quantity of
stormwater runoff and pollutants discharged from a site. Permeable pavement systems come in many
different forms. The most common form is paver blocks with a cutout to facilitate infiltration.
Permeable pavements work best on areas that have sandy, permeable soils, however, they may also
be implemented on low permeability soils by using an underdrain system. The following sections
provide Design Guidelines, Minimum Design Requirements, Maintenance Guidelines and a
Worksheet for quantifying BMP performance to comply with the Chicago Stormwater Management
Ordinance.

Design Guidelines

In order to meet the requirements of the Ordinance, areas of permeable pavement may be counted
as a permeable surface or as a storage device. When counted as a permeable surface (answer yes
to question 3 on the “2.0 Volume Control Worksheet” and complete entries on “1.2 BMPs-Rate
Control Credit”), the facility is taken into account on the Rate Control Worksheet by adjusting the C-
value and the storage is not credited toward volume control or detention storage. When treated as a
storage device (answer no to question 3 on the “2.0 Volume Control Worksheet” and complete entries
on “1.2 BMPs-Rate Control Credit”), the storage provided in permeable paving systems is based on
the void space of the storage aggregate and may be counted toward the required volume control
storage and detention storage. Figure 5 shows the typical components of a permeable pavement
system.

Permeable pavements work by infiltrating runoff through a permeable surface into the gravel base
below. Water is stored in the gravel subbase until it is exfiltrated into the underlying soil or carried
away by an underdrain. The gravel base and subbase material must be sized for the expected traffic
loading and for the desired amount of storage. The infiltration rate of the underlying native soils
should be determined as explained in the Stormwater Management Manual. Based on design
infiltration rate, the depth of the storage layer should be sized to drain by exfiltration within 48 hours.
For instance, a site with a measured infiltration rate of 0.5 in/hr would have an allowable storage layer
depth of 24 inches (0.5 in/hr * 48 hours). If additional storage was desired (such as in a combined
volume control and rate control storage facility), an underdrain or outlet structure could be placed
above the elevation at which the volume control storage is provided. If the measured soil infiltration
rate does not meet the minimum requirement of 0.5 in/hr, then the underdrain could be placed at the
bottom of the storage aggregate.

Finally, when computing the storage provided in a permeable pavement system, the slope of the
pavement surface must be taken into consideration. No storage may be counted in aggregate that is
located higher than the minimum pavement surface elevation. When large or linear permeable
pavement areas are designed this becomes an important design consideration. If adjustments to the
functional storage are needed, the “effective” depth of storage should be computed by the designer
and then entered into Line 11 on the Permeable Pavement Worksheet.
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Figure 5: Permeable Pavement
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Minimum Design Requirements

Subsoils must have at least a 0.5 in/hr infiltration rate or greater. Otherwise, an underdrain system
must be used if soil infiltration rates do not meet this requirement.

The bottom of the aggregate shall be at least 2 feet above the groundwater table or bedrock, 3.5
feet if discharging to a combined sewer.

Compaction of the soils underlying the permeable pavement system must be avoided during
construction.

Permeable pavement or infiltration systems must be situated at least 10 feet downgradient (10 feet
laterally, with flow away from building) from buildings that are not waterproofed against basement
seepage, otherwise submit affidavit in Appendix 11-B of the Regulations.

Minimum and maximum slopes on permeable paving shall be 0.5 percent and 5 percent,
respectively.

All aggregate material shall be crushed angular stone and free of fines.

When using an underdrain system, the water level within the underlying stone base may not rise to
within 8 inches of the permeable pavement surface for a 10 year storm event.

The underlying stone base must be designed to drain within 48 hours of a storm event.

When using an underdrain system, any impermeable subsoil material must be graded with a
minimum 1 percent slope to such system, and the top 3 inches of impermeable soil must be mixed
with at least 3 inches of sand.

For pervious concrete, signage must be placed on the property that states, “This surface is pervious
concrete pavement. No sealcoat or overlay material is to be used on this pavement. Call XXX-
XXXX before treating this pavement with any material.” Insert the number of the property
management company.

When an area of conventional impervious pavement drains toward permeable pavement, a
maximum ratio of 3:1 impervious to permeable is allowed.
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Maintenance Guidelines

As with most stormwater management practices, permeable pavement systems require regular
maintenance to ensure a prolonged lifespan. The following table displays maintenance
recommendations for permeable pavement systems.

Activity Schedule for Permeable Pavers

As needed

e Do not use sand during the winter months

e Keep landscaped areas well-maintained and prevent soil from being
transported onto the pavement.

e Monitor regularly to ensure that the paving surface drains properly
after storms.

e Ensure that surface is free of sediment.

e Remove vegetation established in gravel spaces in pavement

Twice per year

e Broom, blow, rotary brush or sweep entire surface (alternate —
vacuum entire surface)

e Replenish joint aggregate material after cleaning.

e Clean out inlet structures within or draining to the subsurface
bedding beneath surface

Once per year

e Inspect surface for signs of deterioration or settling.

Every 5 years

Vacuum or powerwash the entire surface and refill joint aggregate
material

Activity Schedule for Pervious Concrete

As needed

e Do not use sand during the winter months

e Keep landscaped areas well-maintained and prevent soil from being
transported onto the pavement.

e Monitor regularly to ensure that the paving surface drains properly
after storms.

e Ensure that surface is free of sediment.

Twice per year

e Vacuum, pressure wash, or power blow entire surface
e Clean out inlet structures within or draining to the subsurface
bedding beneath surface
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2.1.6 Permeable Pavement

Section 1 Upstream Drainage Area

Upstream impervious area including area of
permeable pavement A square feet

Upstream weighted C-value (C-value=0.95 for
2 |permeable pavement areas for nearly direct

rainfall) C 0.95 unitless
3 Volume of upstream runoff from a 1-inch
storm=C* A;* 1/12 Vupstream 0 cubic feet

Describe intended function of system (Is it
standalone system designed for infiltration, is
4 [integrated as part of the detention storage, is it
underdrained to downstream system, will it
receive upstream runoff?)

Section 2 BMP Feasibilty

Design soil infiltration rate (must be 0.5 in/hr
or greater unless underdrain system is used) i in/hr

Allowable depth of storage aggregate without
6 |provision of underdrain (=i/ 12 inches/ft * 48

hours) D.iiow 0.00 feet

Elevation of bottom of BMP (the infiltration

surface)
ELEVgwp feet
8 |Groundwater elevation
ELEVew feet
Depth to seasonal groundwater (Must be 2
9 |feet or greater, or 3.5 feet or greater if draining
to combined sewer) Dew 0.0 feet

Section 3 BMP Specifications

Dimensions of the permeable pavement L feet
10 . W feet

(length, width, or area)

Agvp 0 square feet

1 Depth of underlying aggregate

(must be less than Dgjon) D, feet
12 Aggregate porosity (0.38 maximum unless

detailed materials report provided) P, feet
13 Volume of Aggregate storage applicable to

volume control = Agype * D1*Py Veup 0 cubic feet

Section 4 BMP Performance

14 |Volume of upstream runoff (Line 4) Vupstream 0 cubic feet
15 [Volume Control Storage Provided = Vgyp Veve 0 cubic feet
16 Vtotal (equals lesser of VBMP or Vupstream) Vtotal 0 cubic feet
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ROOF RUNOFF BMPs GUIDESHEET

Overview

Roof runoff BMPs include planter boxes, rain barrels, and cisterns. Planter boxes are used in heavily
paved areas to reduce the area of impervious areas. Planter boxes can be aboveground or at grade
and are designed to retain water in the substrate or in an underlying aggregate. Planter boxes come
in a wide variety of shapes and sizes and may be planted with native or ornamental plants. Planter
boxes at grade can be designed to drain part of the surrounding paved area. Planter boxes can also
be designed to infiltrate water into the ground or to capture water through an underdrain system that
discharges excess water into a sewer system. The storage provided in the voids of underlying
aggregate, prepared soil voids, and the contained air space (reservoir) above the soil may be counted
as volume control storage.

Rain barrels and cisterns collect and store stormwater runoff from rooftops. The volume of rain
barrels or cisterns may be counted as volume control storage and detention storage (up to a
maximum of 10% of the total required detention storage) when minimum design guidelines are met.
Water collected in rain barrels and cisterns can be used to water lawns and landscaped areas
between storms. Rain barrels and cisterns are therefore most useful during the growing season. They
require periodic cleaning to remove debris. Filters to keep out most debris can be installed, but
periodic cleaning is still advised. In addition, rain barrels should be sealed to prevent mosquito
breeding and must be drained before winter to prevent any damage from freezing and thawing.

The following sections provide Design Guidelines, Minimum Design Requirements, Maintenance
Guidelines and a Worksheet for quantifying BMP performance in relationship to the Chicago
Stormwater Management Ordinance.

Design Guidelines

Rain Barrels and Cisterns
Rain barrels and cisterns all require the following basic components:

Roof leader or other means of conveying roof runoff to the storage element
Screen to prevent debris and mosquitoes from entering

Storage element

Slow release mechanism or pump

Reuse opportunity or infiltration area

Overflow mechanism to bypass large storms

Roof Leader The gutter and roof leader system collects rooftop runoff and conveys it to the rain
barrel, cistern, or other storage element. In most cases conventional roof leaders and downspouts can
be used for this purpose.

Screen A screen keeps leaves and other debris from entering and clogging the storage element. A
screen also prevents mosquitoes from breeding in the rain barrel. A screen is typically placed at the
end of the roof leader, before flow enters the rain barrel. A leaf strainer may also be placed where the
gutter connects to the roof leader.
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Storage Element The storage element is the barrel, cistern, or tank itself. Rain barrels are typically
made of plastic. Underground cisterns may be poured concrete or prefabricated plastic tanks similar to
septic tanks. Proprietary products that store water in a variety of structures are also available. Some of
these are designed to bear the weight of vehicles.

Slow Release Mechanism or Pump For the storage element to serve its stormwater control function,
it must be completely drained within 14 days after a storm event. Larger surface tanks may drain by
gravity or may be pumped. Operational experience has suggested that the best method for using
water in large storage features like a cistern is to bring it to pressure and distribute it though an
irrigation system. Other alternatives exist, but the plan should have a clear idea of how and where the
water will be used if relying solely on gravity distribution.

Reuse Opportunity or Infiltration Area For rain barrels, cisterns, and other tanks to provide effective
stormwater management, an opportunity for reuse or infiltration of the stormwater must exist. This
opportunity might be provided by a garden or landscaped area that needs to be watered, or an
opportunity to reuse stormwater for non-potable uses.

Overflow Mechanism The storage capacity of rain barrels, cisterns, and other tanks will be exceeded
in large storms. The overflow can occur through a hose, weir, pipe, or other mechanism. The
discharge from the overflow is directed to the same place flow from the roof leader would be directed if
there were no rain barrel or cistern.

Planter Boxes

Planters are placed on impervious surfaces such as sidewalks and plazas. Contained planters should
be treated as pervious surfaces and not as volume control BMPs because they are not designed to
accept runoff from other surfaces. Drainage occurs through the bottom of a planter box onto the
impervious surface.

The infiltration planter box is designed to intercept precipitation and accept runoff from downspouts.
The box is designed to store water in planter soil and then allow the water to infiltrate into native soils;
for this reason, the box must be positioned at least 10 feet from any buildings. An infiltration planter
box reduces an amount of stormwater runoff equal to the available pore space in the soil, the size of
the reservoir above the planter soil. If soil testing is conducted, infiltration can be used in addition to
the detention release rate when sizing detention storage.

The flow-through planter box includes aspects of all three types pf planter boxes (Figure 7) has an
impervious bottom and is designed to accept both precipitation and downspout runoff. The box is
designed to store water in planter soil and overflow excess water to a storm sewer system. This type
of planter box is preferred for use adjacent to buildings. Flow-through planter boxes reduce an
amount of stormwater runoff equal to the available pore space in the planter soil and the size of the
reservoir above the soil.
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Figure 7: Flow-through Planter Box (Adapted from City of Portland, 2002)

Minimum Design Requirements

If a rain barrel or above ground cistern will hold more than a 6-inch depth of water below the drain,
it must be securely covered to prevent small children from gaining access to the standing water and
to prevent mosquitoes from breeding.

Above ground cisterns with a capacity of more than 55 gallons must be designed with proper
structural foundations.

Rain barrels and cisterns must include inlet screens to minimize the number of foreign objects
entering the vessels.

Excess water entering the rain barrel or cistern must be designed to overflow to a treatment train or
stormwater conveyance system.

The system must have a convenient and functional means of water withdrawal.

The system, if applicable to stormwater detention, will receive credit for up to 10 percent of the
required site storage and must be drained within 14 days of a storm event.
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Maintenance Guidelines

As with other best management practices, these stormwater storage systems require regular
maintenance to ensure a prolonged life. The following table suggests maintenance activities to
perform on rain barrels, cisterns, and planter boxes.

Activity Schedule

As needed e Occasional cleaning may be necessary to remove debris, such as
leaves, coming off the drainage area

2 weeks after e Rain barrels and cisterns being used to provide rate control

every rainfall volume must be drained/pumped out.
event
Monthly e Remove litter and debris

Clear leaves and debris from overflow pipe
Twice per year e Inspect plants in planter boxes to evaluate health
Once per year e Flush cisterns to remove sediment.
e Brush the inside surfaces and thoroughly disinfect.

e To avoid structural damage, the rain barrel should be drained
prior to freezing weather.
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Section 1 Upstream Drainage Area
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1 |Upstream impervious area including BMP area A square feet
Upstream weighted C-value (C-value=1.0 for
bioinfiltration area for direct rainfall) C unitless
3 Volume of upstream runoff from a 1-inch storm
=C*A*112 Vypstream 0 cubic feet
Describe system (Will planter box include
aggregate, does it drain to underlying soils, is it
4 .
underdrained to the stormater management
system)
Section 2 BMP Feasibilty
5 Design soil infiltration rate (must be 0.5 in/hr or
greater if planter box is to drain to subsoil) . .
i in/hr
6 Elevation of bottom of BMP (the infiltration
surface) ELEVgwp feet
7 |Groundwater elevation
ELEVew feet
Depth to seasonal groundwater (Must be 2 feet
8 |or greater, or 3.5 feet or greater if draining to
combined sewer) Dow 0.0 feet
Section 3 BMP Specifications
L feet
Dimensions of the planter box (length, width, or
9 area) w feet
Asvp 0.0 square feet
10 [Depth of surface storage D,
11 |Depth of prepared soil D, feet
12 Prepared soil porosity (0.25 maximum unless
detailed materials report provided) P, feet
13 |[Depth of underlying aggregate (optional
p ying aggregate (op ) D, feet
Aggregate porosity (0.38 maximum unless
14 . . -
detailed materials report provided) P, feet
15 |Air space storage volume (Agyp * D
P g (Aewe " Do) Var 0 cubic feet
16 Planter box soil media storage volume = Agyp *
[(D; * Py) + (D3 * P3)] Vsoi 0 cubic feet
Section 4 BMP Performance
17 |Volume of upstream runoff (Line 4) Vupstream 0 cubic feet
18 |[Storage Provided = Vg + Vsor Veup 0 cubic feet
19  [Vio (Quals lesser of Vgyp OF Vpsieam) Viotal 0 cubic feet

C-29



Chicago Stormwater Ordinance Manual
Appendix C

VEGETATED FILTER STRIPS GUIDESHEET

Overview

Filter strips are uniformly graded and densely vegetated sections of land, engineered to filter and
infiltrate water. Filter strips should be implemented in areas with little or no slope to provide the
maximum impact by slowing and infiltrating runoff and allowing pollutants and sediment to deposit or
be filtered out. When implemented on permeable or prepared soils, filter strips can effectively reduce
runoff volume for small storm events, especially when they receive runoff from areas no more than
four or five times their size. The following sections provide Design Guidelines, Minimum Design
Requirements, Maintenance Guidelines and a Worksheet for quantifying BMP performance to comply
with the Chicago Stormwater Management Ordinance.

Design Guidelines

Filter strips are designed to receive stormwater runoff from impervious surfaces and disperse it over
wide, vegetated areas. If designed according to the minimum design guidelines, volume control
storage credit is given for a 1 to 1 ratio of impervious area to the area the filter strip. For example, if
one acre of parking lot was discharged to a Ys-acre filter strip designed in accordance with the
minimum design requirements, volume control would be satisfied for ¥ acre of impervious surface.
Additional measures would be needed for the remaining % acre of parking lot. Figure 8 depicts the
minimum design requirements for filter strips.

Level spreaders should be used to disperse runoff to the filter strip and avoid channelization.
Concentrated flow rates can have an erosive effect that can damage the filter strip, rendering the strip
ineffective. A level spreader intercepts concentrated flows and disperses runoff in a uniform manner
to the filter strip. It may consist of a gravel-filled trench running perpendicular to the direction of
concentrated flow. Curb cuts combined with a gravel level spreader are a common type of flow
control. Water fills the gravel trench, spreading evenly along the trench’s axis before overflowing on
the downstream side. A concrete curb or other fixed edge must be provided on the downstream side
of the gravel to ensure that flow remains level. Level spreaders improve the effectiveness of the filter
strip or other BMPs that depend on sheet flow to operate. Level spreaders can be used at the edges
of parking lots, loading areas, driveways, roof downspouts, and other discharge points when a point
source discharge should be spread over a larger level area. When receiving downspout flows, a level
spreader must be sufficiently wide and deep in order to distribute runoff across the width of the level
spreader. Level spreaders are inexpensive and require very little maintenance, however, it is critical
that a level spreader is constructed level, or else it is rendered useless.

The vegetation for filter strips may be comprised of turf grasses, meadow grasses, shrubs, and native
vegetation.
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Figure 8: Filter Strip

Minimum design requirements for vegetated filter strips are provided below. A worksheet for
quantifying BMP performance in relationship to the Chicago Stormwater Management Ordinance
follows.

Minimum Design Requirements

The entire filter strip area shall be more than 2 feet above the groundwater table.

Filter strips must have longitudinal slopes of 1 to 5 percent (2 percent optimum) in the direction of
flow.

The longest flow path of the contributing drainage areas must not exceed 75 feet.

A level spreader is required whenever the tributary area is not uniformly sloped toward the filter
strip.

When filter strips are used to accept roof runoff for the purposes of volume control, a level spreader
must be utilized. The hydraulic loading rate may not exceed 75 feet of roof per one foot of filter strip
width.

The soil must consist of sandy loam, loamy sand, a loam with clay content less than 25% and sand
content greater than 50%, or a prepared growing medium soil with a mix of 40% sand, 30% topsoil
and 30% compost. The approved soil type must be at least 18 inches deep.

The slope upgradient of a level spreader must be less than 1 percent for at least 20 ft while the
slope downgradient must be less than 6 percent.

The length and depth of the level spreader must be at least 6 inches.
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Minimum Design Requirements

Level spreader must be absolutely level along its width.

Maintenance Guidelines

Maintenance requirements for filter strips are relatively simple. Normal maintenance requires
occasional mowing or weed removal and periodic cleaning. Filter strips can decrease maintenance
requirements of downstream stormwater devices by capturing and controlling sediment.

Activity Schedule
As needed e Mowing and/or trimming of vegetation.

Monthly e Inspect all vegetated strip components expected to receive and/or
trap debris and sediment for clogging and excessive debris and
sediment accumulation; remove sediment during dry periods.

Twice per e Vegetated areas should be inspected for erosion, scour, and

year unwanted growth. Erosion repair and removal of unwanted growth
should have minimum disruption to the planting soil bed and
remaining vegetation.

Once per e Inspect all level spreading devices for trapped sediment and flow
year spreading abilities.
e Remove sediment and correct grading and flow channels during dry
periods.
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Section 1 Upstream Drainage Area

1 [Upstream impervious area A square feet
’ Volume of upstream impervious area runoff

from a 1-inch storm = 0.95 * A, * 1/12 Vipstream 0 cubic feet
3 |Describe upstream drainage area

Section 2 BMP Feasibilty

4 |Elevation of filter strip surface ELEVewp feet
5 |Groundwater elevation ELEVgw feet

Depth to seasonal groundwater (Must be 2
6 [feet or greater, or 3.5 feet or greater if draining

to combined sewer) Dew 0.0 feet

Section 3 BMP Specifications

Dimensions of the filter strip [length L (length L feet
7 |parallel to flow must be 20% or greater than W feet

the DA flowpath), width W, slope] Slope (1% 10 5%) %

Check effective tributary flow length (must be

less than 75 feet and level spreader required if
8 . . i

not a uniformly sloping surface) Effective flow

path of drainage area = A/W DA Flowpath #DIV/O! feet

If minimum design requirements are met,
9 compute minimum impervious area for which

swale serves as volume control. Impervious .

Area controlled = Filter strip area (L * W) Impervious Area

Controlled 0 square feet
Section 4 BMP Performance

10 Volume of upstream impervious area runoff _

(Line 2) Vupstream 0 cubic feet
11 Equivalent Volume Control Storage (V = Area

Controlled * 0.5/ 12) Vewe 0 cubic feet
12 [Viow (equals lesser of Vgyp or Vupstream) Viotal 0 cubic feet
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DETENTION SYSTEMS GUIDESHEET

Overview

There are various ways to store water on-site. Detention systems include: detention basins,
detention vaults, infiltration vaults, oversized pipes, parking lot detention, and rooftop detention.

Detention Basins

Detention basins are depressions that temporarily store stormwater and release it gradually to a
downstream drainage system. Wet detention basins are designed to permanently retain water and
can be made to appear manicured or naturalized. Dry detention basins are designed to drain
completely between storms. When discharging to waterways or storm sewers, wet detention basins
are preferable to dry detention basins because of their effectiveness in removing runoff pollutant
loads, especially suspended solids. In order to achieve optimum pollutant removal efficiency, the
basin inlet and outlets should be located hydraulically as far apart as possible to prevent “short
circuiting” and to increase the retention time. In addition to providing pollutant removal, detention
basins can be designed to be aesthetically pleasing and to provide recreational benefits.

Naturalized detention basins incorporate features such as plunge pools, stilling basins, variable
topography to lengthen low flow pathways, and native upland buffer and wetland plantings. Detention
basins that incorporate these features can replicate some of the flood storage, water quality and
habitat benefits provided by natural systems such as wetlands, lakes or ponds. Naturalized detention
basins may be created on almost any site, but the provision of wetlands may be constrained by site
hydrology and soil conditions. Wetland detention basins are feasible in areas with a high water table
or relatively impermeable soils. In some cases, it may be possible to provide detention within an
existing degraded wetland area by developing a plan to rehabilitate the area. In addition to reducing
peak flows, wetland detention basins are very effective in removing pollutant loads. The principal
advantages of stormwater wetlands are their ability to prevent settled pollutants from resuspending
and washing out during subsequent storms and their ability to remove dissolved pollutants and
organic matter through biological processes. High-quality wetlands should not be used to treat
stormwater.

Detention Vaults

Detention vaults are usually precast reinforced concrete tanks constructed below grade. They are
provided with restrictors to limit release rates. Most vaults permanently retain water in order to
dissipate energy, settle out large solids particles, and act as an oil separator. Subsurface vault
systems are suitable for any project where space is limited and other stormwater management
systems are not feasible. Subsurface vaults may be used for commercial, industrial, or roadway
projects. The presence of a subsurface vault in most cases does not alter the intended land use at
the surface. The subsurface vault must meet structural requirements for overburden support and
traffic loading to be applicable in urban settings.

Infiltration Vaults

Infiltration vaults are detention vaults with an open bottom to encourage infiltration in areas where
permeable subsoil conditions are found (Figure 9). This option may be used to satisfy volume control
requirements but above-ground naturalized infiltration facilities are preferred. Infiltration vaults must
include a design for pretreatment. In many cases this can be provided within the vault itself, but a
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definitive long-term maintenance plan will be required for the removal of sediment. When the
infiltration rate has been verified by geotechnical investigations and pretreatment is provided, the
infiltration rate may be counted in addition to the allowable release rate when computing required
storage volumes.

Oversized Pipes

Oversized pipes are designed like storm sewers. Oversized pipes serve as both detention and
conveyance structures. They are very commonly used at small developments to fulfill detention
requirements. To serve as a storage structure, the oversized pipe requires a flow restrictor at the
downstream end of the pipe to limit the capacity of the sewer outlet to the required release rate. In
this way, when inflow into the sewer is greater than the release rate, stormwater is “stored” in the pipe
behind the restrictor. Oversized pipes offer a feasible alternative to detention basins when a site has
limited space; however, oversized pipes do not provide volume control or water quality benefits.

Parking Lot Detention

Parking lots can be significant sources of runoff pollutants and these areas are often directly
connected to the storm drain system. Reducing the paved surface area in parking lots and
incorporating BMPs into the parking lot design can reduce runoff volume and pollutants discharges
from the site. Parking lot detention can be designed to receive overflow from other BMPs during
intense storms or to pond to a certain depth and then overflow into other BMPs. City regulations allow
up to 12 inches (10 inches recommended) of water to be ponded directly on the parking lot surface.

Rooftop Detention

Rooftop detention consists of either an enclosed chamber or a constructed ponding area designed to
fill with stormwater during large storm events, slowly releasing it over a number of hours. There are
numerous components to these systems. Drain inlet pipes convey stormwater into a detention
chamber, which accumulates stormwater during a storm event. An orifice structure or outlet drainpipe
restricts the flow out of the detention chamber, allowing it to fill up and slowly drain out. Rooftop
detention does not provide water quality or volume control benefits.

Minimum design requirements for detention systems are provided below. A worksheet for quantifying
infiltration vault performance to comply with the volume control requirements of the Chicago
Stormwater Management Ordinance follows.

Minimum Design Requirements

Detention Basins

If the outlet from a dry bottom basin is less than 2 feet above of the crown of the combined outlet
sewer, a check valve must be installed to prevent combined sewerage from backing up into the
basin.

Dry bottom basins must be capable of draining within 72 hours of a storm event.

Maintenance access to the facility must be provided.

The bottom of the storage area in a detention basin must be above the seasonally high groundwater
table.

For wet detention basins*, a safety ledge at least 4 feet in width must be constructed at a depth of 1
to 2 feet below the normal water surface.

Wet detention basins without vegetation shall be at least 3 feet deep. The side slopes shall be no
steeper than 3H:1V without erosion protection. The sides of the pond that extend below the safety
and aquatic benches to the bottom of the pond must have a slope that will remain stable, and be no
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Minimum Design Requirements

steeper than 2H:1V. For dry bottom detention basins, side slopes shall be 4H:1V or flatter.

A sediment forebay shall be incorporated into all wet bottom detention basins.

After excavation and grading of a stormwater wetland basin, at least 6 inches of topsoil must be
applied to the basin bottom and sideslopes. Reference Stormwater Manual.

At sites where infiltration is too rapid to sustain permanent soil saturation, analysis of the proposed
plantings or intended wetland functions must be undertaken. If needed, an impermeable liner
(geotextile fabric) shall be designed to maintain adequate hydrology. Where the potential for
groundwater contamination is high, such as runoff from sites with a high potential pollutant load, the
use of a liner is required.

Basins incorporating wetlands shall include a buffer to separate the wetland from surrounding land
where feasible.

Detention Vaults

Detention vaults under buildings designed only for a 10-year storm capacity, shall be provided with
means to safely accommodate 100-year overflows.

Buildings with underground storage must have plans (with backup calculations) sealed by a licensed
architect or structural engineer to safeguard against structural failure of floor foundations and
downspouts due to maximum hydrostatic pressures during sewer surcharges.

Proper ventilation of underground vaults for buildings must be provided in accordance with Building
Code Articles 9 and 11, as applicable, to equalize interior downspout pressures and to prevent
siphoning effects through the piping and sewer systems.”

Vaults must be designed to be water-tight unless used for groundwater infiltration purposes or unless
the bottom of the vault is at least 7 feet above the groundwater table.

For vaults using infiltration*, soil must have at least a 0.5 in/hr infiltration rate or greater and the
bottom of the vault must be at least 3.5 feet above the groundwater table when connected to a
combined sewer. Means to control sediment and/or debris from entering the vault must be provided.
Pretreatment measures are required for all infiltration vaults.

If the outlet from a vault is lower than the crown of the combined outlet sewer, a check valve must be
installed to prevent combined sewerage from backing up into the vault.

Oversized Pipes

Locking manhole covers shall be provided for pipe diameters 4 feet and larger in areas where
children may be present.

If the outlet from a vault is lower than the crown of the combined outlet sewer, a check valve must be
installed to prevent combined sewerage from backing up into the vault.

Parking Lot Detention

Maximum allowable ponding in a parking lot shall be 12 inches. If more than 10 inches of ponding,
the O&M Plan must indicate such.

Adequate visible warning must be provided for any depressed islands during flood stage.

Rooftop Detention

Provide a grading plan of the roof to verify available storage.

Provide details and hydraulic characteristic of any controlled roof drains in the Plan

Provide scuppers or overflows to accommodate 100-year storm events.

Include approval and seal from a Registered Structural Engineer or Licensed Architect.

In addition to other applicable code requirements, Sections 18-29-1105, 1106, and 1110 of the
Municipal Code must be complied with.

Restrictors

The maximum discharge released is equal to or less than the maximum permissible release rate for
the site.

DWM 3-inch and 4-inch vortex restrictors utilize 8-inch diameter outlet pipes to achieve release rates
of 0.15 and 0.25 cfs, respectively.

Flow-restricting outlets shall be submerged in a catch basin, i.e., with a half trap, to prevent clogging.

The minimum restrictor plate size is 2.5” in diameter.
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Maintenance Guidelines

Maintenance is required for the proper operation of detention systems. Plans for detention systems
should identify owners, parties responsible for maintenance, and an inspection and maintenance
schedule for detention systems.

Activity Schedule (Detention Basins)

As needed e Sediment should be removed from the basin as needed (at
least once every 5 to 10 years)

Quarterly ¢ Inspect inlet pipe(s) and outlet control structure for clogging
e After every storm greater than one inch
e Remove trash and debris
e Remove invasive plants
e Grassed areas also require periodic prudent fertilizing,
dethatching and soil conditioning
e Trees, shrubs, and other vegetative cover will require periodic
maintenance such as fertilizing, pruning, and pest control
e Mow / trim detention basin vegetation
Once per year e Inspect detention basin, potential problems include:

subsidence, erosion, cracking or tree growth on the
embankment; damage to the emergency spillway; sediment
accumulation around the outlet; inadequacy of the inlet/outlet
channel erosion control measures; changes in the condition
of the pilot channel; and erosion within the basin and banks.

Activity Schedule (Underground detention systems)

Underground vaults must be designed so that the vault can have easy access for
inspection and maintenance. Vault maintenance procedures must meet OSHA confined
space entry requirements, which include clearly marking entrances to confined space
areas. This may be accomplished by hanging a removable sign in the access riser(s),
just under the access lid.

As needed ¢ Removal of sediment and debris from subsurface vault
sedimentation chamber when the sediment zone is full as
well as from inlet and outlet pipes. Sediments should be
tested for toxicants in compliance with applicable disposal
requirements if land uses in the catchment include
commercial or industrial zones, or if indications of pollution

are noticed.
Quarterly e Floating debris should be removed.
Once per year e Inspection of subsurface vault and control structures

Activity Schedule (Parking lot detention and Rooftop detention)
As needed ¢ Remove trash and debris

Quarterly e Inspect outlet control structure for clogging and after every
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storm greater than 1 inch

Once per year e Inspect storage area to ensure that encroachments or
renovations do not reduce available storage.

Figure 9: Infiltration Vault
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2.1.4 Infiltration Vault

Section 1 Upstream Drainage Area

Chicago Stormwater Ordinance Manual

Appendix C

Upstream impervious area

A square feet
2 |Upstream weighted C-value
C unitless
3 Volume of upstream runoff from a 1-inch
storm=C* A, * 1/12 Vypstream 0 cubic feet
Describe intended function of system (Is it
4 |standalone system designed for infiltration, is
it integrated as part of the detention storage?)
Section 2 BMP Feasibilty
5 Design soil infiltration rate (must be 0.5 in/hr
or greater) [ in/hr
Allowable depth of storage (distance below
6 [outflow invert plus depth of storage aggregate)
= (i/ 12 inches/ft * 48 hours) Datow 0.00 feet
7 Elevation of bottom of BMP (the infiltration
surface)
ELEVgwp feet
8 |Groundwater elevation
ELEVgw feet
Depth to seasonal groundwater (Must be 2
9 [feet or greater, or 3.5 feet or greater if draining
to combined sewer) Daw 0.0 feet
Section 3 BMP Specifications
Dimensions of the infiltration area (length, L feet
10 . w feet
width, or area)
Agvp 0 square feet
Depth of open storage (distance between
1 vault outflow invert and top of
aggregate/infiltration bed (D, plus D, must be
less than Dyjon) D, feet
12 |Depth of underlying aggregate D, feet
13 Aggregate porosity (0.38 maximum unless
detailed materials report provided) Py feet
14 Storage applicable to volume control = (Agwe *
D1)+(Agwp * D1*Py) Vewp 0 cubic feet
Section 4 BMP Performance
15 [Volume of upstream runoff (Line 3) Vipstream 0 cubic feet
16 [Volume Control Storage Provided = Vgyp Vewp 0 cubic feet
17 |Viow (€Quals lesser of Vgyp OF V. psiream) Viotal 0 cubic feet

C-39






Chicago Stormwater Ordinance Manual
Appendix D

Appendix D: Case Studies

CASE STUDY 1: Strip Mall Development
CASE STUDY 2: Parking Lot Development
CASE STUDY 3: High-Rise Building over Existing Parking Lot
CASE STUDY 4: High Rise Building over Existing Gravel Lot
Without Drainage Structures
CASE STUDY 5: Example of Maximum Critical Local Sewer Release Rate

Computations

CASE STUDY 6: Diverted Release Rate Computations
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Case Study 1: Strip Mall Development
This case study walks through the use of the Stormwater Spreadsheet Tool.

Step 1: Collect Existing/Proposed Site Information
Existing Conditions:

Area = 15,000 sq ft

Parking Lot = 15,000 sq ft

Proposed Conditions
Roof = 8,400 sq ft
Parking Lot / Driveways = 5,700 sq ft
Pervious Landscape Area = 900 sq ft

T

Landscaping

. Roof
iy

4 A

Define Regulatory Status
It is a regulated development due to 15,000 square feet of land disturbance. The development is
subject to all performance requirements of the Ordinance.
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Step 2: Enter data into the Rate Control Calculations Spreadsheet
Initial Rate Control Calculations:
Assumptions / Data Entry:
Lawns - Heavy soil, avg, 2% to 7% = 900 sq ft
Pavement = 5,700 sq ft
Roof (conventional) = 8,400 sq ft
Question 1: No
Question 2: No
Question 3: No
Question 4: Yes
Question 5: No
Question 6: No
Storm Event: 100-Year
Dry Weather Flow = 0 (for commercial / retail development)
Total BMP Areas =0
Calculation Results:
Detention Release Rate = 0.15 cfs
Detention Storage to be provided = 3,032 cu ft

Step 3: Enter data into the Volume Control Calculations Spreadsheet
Initial Volume Control Calculations:
Assumptions / Data Entry:
Existing Pavement = 15,000 sq ft
Proposed Lawn or Landscape Area = 900 sq ft
Proposed Pavement = 5,700 sq ft
Proposed Roofs (conventional) = 8,400 sq ft
Question 1: No
Question 2: Yes
Question 3: Yes
Total BMP Areas =0
Calculation Results:
Existing Impervious = 100%
Proposed Impervious = 94%
Storage required to be Captured = 588 cu ft
Impervious Reduction not met (need to be 85%)
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Step 4: Determine option(s) to meet the required goals of the Ordinance and

Regulations
Try to reduce Impervious % to meet the 85% goal from Volume Control Spreadsheet:
Use Permeable Pavement as pervious area (does not count for storage requirements)

Add 1,350 sq ft of Permeable Pavement. Pavement area reduced to 4,350 sq ft

W \/ Landscaping

S& Permeable Pavement
b

. Roof
RHRN

N

N

Step 5: Enter data into the BMP Spreadsheets
2.1.6 Permeable Pavement spreadsheet calculations:

Site grading plan drainage delineations show that the Impervious Area (including the BMP)
draining to the Permeable Pavement is 3,000 sq ft which comprises 1,350 sq ft of Permeable
Pavement and 1,650 of Pavement. The remainder of the pavement either drains toward the
roadway or to catch basins on site. The roof discharges to the sewer.

Upstream Impervious Area (including BMP) = 3,000 sq ft

Infiltration = 0.6 in/hr (based on single ring infiltrometer test)

GWD = 5.0 ft (based on site soil boring)
Rather than entering the length and width of the BMP, the total area of the BMP is entered.

Area BMP = 1,350 sq ft

Depth of underlying aggregate = 1.0 ft (based on site design plans)

Porosity of Aggregate = 0.4 (assumed for this site)
Calculation Results:

Volume of Upstream Runoff = 238 cu ft

Volume of BMP Storage =540 cu ft

Total Volume provided = 238 cu ft
The total volume provided is based on the minimum of the upstream runoff and BMP storage
volumes. The calculations only allow the permittee to account for the volume of 1-inch of
runoff when the volume provided by the BMP is greater than the runoff. However, if the
volume provided by the BMP was less than the volume from 1-inch of runoff, then it would be
assumed that the volume in the BMP would be fully utilized and this would be the total
volume provided.
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Step 6: Update Volume Control Calculations for any BMPs
Volume Control Calculations:
Assumptions / Data Entry:
Existing Pavement = 15,000 sq ft
Proposed Lawn or Landscape Area = 900 sq ft
Proposed Pavement = 4,350 sq ft (changed some to permeable pavement)
Proposed Roofs (conventional) = 8,400 sq ft
Proposed BMPs — Permeable Pavement = 1,350 sq ft
Question 1: No
Question 2: Yes
Question 3: Yes
Total BMP Areas Treated as Impervious Area = 0 sq ft
Total BMP Areas Treated as Pervious Area = 1,350 sq ft (Due to Q3 = Yes)
Calculation Results:
Existing Impervious = 100%
Proposed Impervious = 85%
Storage required to be Captured = 531 cu ft
Impervious Reduction is met

Step 7: Choose how to apply the BMPs for Rate Control

BMPs — Rate Control Credit spreadsheet
Only one BMP (Permeable Pavement) is used on this site. For this scenario, the Permeable
Pavement will count towards Rate Control volume. Enter “Yes” in the spreadsheet adjacent
to the Permeable Paving section under the BMP Areas with Storage COUNTED toward Rate
Control Volume table.

Step 8: Update data into the Rate Control Calculations Spreadsheet
Rate Control Calculations:
Assumptions / Data Entry:
Lawns - Heavy soil, avg, 2% to 7% = 900 sq ft
Pavement = 4,350 sq ft (changed some to permeable pavement)
Roof (conventional) = 8,400 sq ft
Question 1: No
Question 2: No
Question 3: No
Question 4: Yes
Question 5: No
Question 6: No
Storm Event: 100-Year
Dry Weather Flow = 0 (for commercial / retail development)
Calculation Results:
Total BMP Areas counting toward Rate Control volume = 1,350 sq ft
C-Value for BMP Areas counting toward Rate Control volume = 0.95
C-Value for site (hon BMP areas) = 0.92
C-Value for site (adjusted for BMP areas) = 0.92
The size of the BMP for this site does not have a significant impact to the adjusted C-value
for this site.
Detention Release Rate = 0.15 cfs
Infiltration Release Rate = 0.019 cfs (from Permeable Pavement)
Release rate for detention calculations = 0.169 cfs
Required Storage Volume = 2,914 cu ft
Eligible BMP Storage Volume = 238 cu ft (from Permeable Pavement)
Detention Storage to be provided in facility = 2,677 cu ft
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Step 9: Design Detention Facility
Need to provide 2,677 cu ft of detention volume restricted at 0.15 cfs. Note that the release rate from
the detention facility is 0.15 cfs while the release rate for the site is 0.169 cfs. The difference in
release rate is due to flow being released through infiltration with the Permeable Pavement BMP.
Provide oversized pipe system:
137-ft of 60" Diameter RCP (Volume = 2,689 cu ft)
Utilize City of Chicago 3-inch restrictor

Summary

Rate Control Volume Requirement = 2,914 cu ft

Rate Control Release Rate = 0.169 cfs

Rate Control Volume Satisfied by:
Permeable Pavement Volume = 238 cu ft
Oversized Pipe Volume = 2,689 cu ft
Total Volume = 2,927 cu ft

Rate Control Release Rate Satisfied by:
Permeable Pavement Infiltration = 0.019 cfs
City of Chicago 3-inch restrictor = 0.15 cfs
Total Release Rate = 0.169 cfs

Volume Control Requirement:
Provide 531 cu ft of Volume Control volume or reduce the proposed site’s impervious
% to 85%.
Volume control met by reducing the site’s % impervious to 85%.

Final Proposed Conditions

W \/ Landscaping

Permeable Pavement

Roof

@m‘ Oversized Pipes

B %
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Case Study 2: Parking Lot Development

This case study walks through the use of the Stormwater Spreadsheet Tool.

Existing Conditions:
Area = 8,500 sq ft
Open Space = 8,500 sq ft

Proposed Conditions

Parking Lot / Driveways = 7,900 sq ft
Landscape Area = 600 sq ft

Define Requlatory Status
It is a regulated development due to 7,500 square feet new at-grade impervious area. The
development is subject to all performance requirements of the Ordinance.
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Initial Rate Control Calculations:

Assumptions / Data Entry:
Lawns - Heavy soll, avg, 2% to 7% = 600 sq ft
Pavement = 7,900 sq ft
Question 1: No
Question 2: No
Question 3: No
Question 4: Yes
Question 5: No
Question 6: No
Storm Event: 100-Year
Dry Weather Flow = 0
Total BMP Areas =0

Calculation Results:
Detention Release Rate = 0.15 cfs
Detention Storage to be provided = 1,378 cu ft

Initial Volume Control Calculations:

Assumptions / Data Entry:
Existing Lawn or landscape Area = 8,500 sq ft
Proposed Lawn or Landscape Area = 600 sq ft
Proposed Pavement = 7,900 sq ft
Question 1: No
Question 2: Yes
Question 3: Yes
Total BMP Areas =0

Calculation Results:
Existing Impervious = 0%
Proposed Impervious = 92.9%
Storage required to be Captured = 329 cu ft
Impervious Reduction not met (cannot be met due to 0% ex impervious)

Add Bioinfiltration on a portion of the landscape areas to meet the Volume Control requirements.
2.1.1 Bioinfiltration spreadsheet calculations:
Based on proposed grading plans, 3,600 sq ft of pavement drains to the bioinfiltration BMPs
(Ai = 3,600 sq ft).
Provide 380 sq ft of Bioinfiltration BMPs in two landscaped areas.
Infiltration = 0.6 in/hr (based on single ring infiltrometer test)
GWD = 5.0 ft (based on site soil boring)
Depth of prepared BMP soil = 1.5 ft
Porosity of Soil assumed to be = 0.3
Depth of aggregate = 0.5 ft
Porosity of aggregate assumed to be = 0.4
Total depth of Bioinfiltration BMP = 2.0 ft (soil + aggregate)
Air Space Storage: Assume that water can cover 4” of the BMP (max = 6”)
The volume of upstream runoff is 332 cu ft and the volume of the BMP is 372 cu ft. The
ordinance only allows capture of the lesser of these, so the volume of the BMP is 332 cu ft
(based on the upstream runoff).

Rate Control Calculations:
Assumptions / Data Entry:
Lawns - Heavy solil, avg, 2% to 7% = 220 sq ft
BMPs counted toward rate control = 380 sq ft
Pavement = 7,900 sq ft
Question 1: No
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Question 2: No
Question 3: No
Question 4: Yes
Question 5: No
Question 6: No
Storm Event: 100-Year
Dry Weather Flow =0
Calculation Results:
Detention Release Rate = 0.15 cfs
Infiltration Release Rate = 0.005 cfs (from Bioinfiltration)
Release rate for detention calculations = 0.155 cfs
Required Storage Volume = 1,414 cu ft
Eligible BMP Storage Volume = 332 cu ft (from Bioinfiltration)
Detention Storage to be provided in facility = 1,082 cu ft

Volume Control Calculations:

Assumptions / Data Entry:
Existing Lawn or landscape Area = 8,500 sq ft
Proposed Lawn or Landscape Area = 220 sq ft
Proposed BMP Area = 380 sq ft
Proposed Pavement = 7,900 sq ft
Question 1: No
Question 2: Yes
Question 3: Yes

Calculation Results:
Existing Impervious = 0%
Proposed Impervious = 92.9%
Storage required to be Captured = 329 cu ft
Impervious Reduction not met (cannot be met due to 0% ex impervious)
Does not change from initial because BMP is still acting as pervious area.

Proposed Detention Facility for Rate Control Volume
Provide oversized pipe system:
87-ft of 48" Diameter RCP (Volume = 1093 cu ft)
Utilize City of Chicago 3-inch restrictor
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CASE STUDY 3: High Rise Building over Existing Parking Lot

This case study provides sample computations for computing the DWM storage
requirements for volume and rate control for a hypothetical 50-story, two-level
building to be constructed over an existing parking lot.

Given:

The existing parking lot (C = 0.85) has an area 30,000 sf (0.688 ac) and has a 6-inch connection.
The existing parking lot sheet flows toward the location of the proposed building and must be by-
passed through the proposed detention facility. The disturbed area consists of the proposed building
12,000 sf (0.275 ac) and 2000 sf (0.046 ac) of surrounding open green area. The 12,000 sf building
roof will be 50 percent green (5-inches thick). The critical sidewall area between the upper and lower
level roof is 25,000 sf (0.574 ac). The proposed average DWF is 1.6 cfs. The maximum release rate
has been calculated as 0.3 cfs/acres.

Disturbed Area: 0.275 + 0.046 = 0.321 ac, which is < 15,000 sf
Regulatory Area : 0.275 + 0.046 + (0.574*25%) + 1.6 = 2.06 ac, now > 15,000 sf Reg. Site
Lot-to-lot: 0.275/(0.275+0.046) * 100 = 0.857 > 85%, Considered as lot-to-lot

Volume Control Requirements:

Green Roof Area: 12,000 / 2 = 6000 sf, 0.137 ac

Check for 15% reduction:

0.046 + 0.137 =0 .183 ac green

100- [0.183/0.321] * 100 = 43 % > 15 %, requirements met

Rate Control Reqguirements:
For lot-to-lot development:

Release Rate (RR): 0.321 ac * 0.3 cfs/acre= .0963 cfs < 0.15 cfs, Utilize Standard RR, subject to
DWF

Check 10% DWF: 10% x 1.6 cfs > 0.15 cfs, May need 25 gpm as release rate

Check Existing Conditions:

Existing 5-year Discharge = 0.688 ac *0.85 * 5.8"/hr = 3.39 cfs

Existing 6” connection capacity, Q = 0.61*0.196 *SQRT(64.4*5’) = 2.14 < 3.39 cfs

Use 2.14 cfs, as existing discharge rate based on an assumed 5 feet of maximum head

Proposed 5-year Discharge = 1.6 cfs + 0.15 cfs = 1.75 cfs < 2.14 cfs, maybe ok to use 3" vortex
with 0.15 cfs.

10-year Building:

D.A.= 0.275+(0.574*25%) = 0.4185 ac

C= [(0.275)(0.95+0.3)/2 + (0.574*25%*0.95)] / 0.4185 = 0.74

RR = 0.15%0.275/0.321)* 1.10 = 0.141 cfs (portion of release rate attributable to building)
10-yr Storage = 1785 cf

100-year Open Area:

D.A. = 0.046 ac

C=0.3

RR =0.15*(0.046/0.321)* 1.1 = 0.021 cfs (portion of release rate attributable to ground surface)
100-yr Storage = 79 cf
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Total Required Storage= 1785 + 79 = 1874 cf

Check 25-year w/ Offsite:

D.A. =0.688 + (0.574*25%) = 0.832 ac

C =[(0.4185 * 0.74) + (0.046*0.3) + (0.832-0.4185-0.046)* 0.95] / 0.832 = 0.808
RR= 0.15 cfs, w/vortex restrictor

Required storage @ 0.15 cfs would be 6003 cf >> 1874 cf, NG

++Required Storage @ 0.5 cfs would be 3963 cf

Utilize 3963 cf as new total onsite required storage.

Adopted Restrictor Size:

Since the upstream drainage area (0.367 ac) is greater than the disturbed area (0.321 ac), the DWM
will allow an increase in the 0.15 cfs release rate; however, the existing discharge rate of 2.14 cfs
cannot be increased. A release rate of 0.5 cfs (for 25 year storm) would be acceptable since the
proposed discharge rate of 0.5 + 1.6 = 2.10 cfs is less 2.14 cfs. Therefore, the restrictor size will be
approximately 3-inches in diameter reflecting a 0.5 cfs maximum release rate for a 25-year storm
event. Means to accommodate overflows up to a 100-year storm event must be considered.

Check Actual 100-year w/ Offsite:

D.A.=0.832 ac

C=0.808

RR = 0.5 cfs, w/3-inch orifice

Storage = 5441 cf,

100-year Overflow Volume = 5441-3963 = 1478 cf
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CASE STUDY 4: High Rise Building over Existing Gravel Lot
without Drainage Structures

This case study provides sample computations for computing the DWM storage
requirements for volume and rate control for a hypothetical 50-story, two-level
building to be constructed over a vacant gravel lot without drainage structures.

Given:

Same as Case 3, except the existing 30,000 sf (0.688 ac) parking lot consists of dirt/grass (C = 0.50)
and sheet flows towards the proposed development. The proposed green roof does not have any
other roof area tributary to it.

Volume Control Requirements:
Required volume: 0.5"/12*12,000 sf roof * 50% impervious = 250 cf
Utilize oversized detention

Rate Control Reqguirements:

Check Existing Conditions:
Since there are no onsite sewers and the equivalent disturbed area (2.06 ac) is greater than 0.5
acres, the development is considered a diversion. The existing discharge is considered as zero.

Proposed 5-year Discharge = 1.6 cfs + 0.15 cfs = 1.75 c¢fs >> 0 cfs
Must consider 25 gpm (0.055 cfs) release rate for site.

Check 100-year for Site:

D.A. =0.4185+0.046 = 0.465 ac
C=1[(0.4185*0.74)+(0.046*0.3)]/0.465 = 0.70
RR =0.055 cfs

Minimum Storage = 4118 cf

Check 25-year w/Offsite:

D.A. =0.688 + (0.574*25%) = 0.832 ac

C =[(0.4185 *0.74) + (0.046*0.3) + (0.832-0.4185-0.046)* 0.5] / 0.832 = 0.61
RR= 0.055 cfs

Maximum Storage = 7126 cf

In this case, a negotiated settlement with the DWM is required since it may not be practical to have a
pumped discharge with offsite runoff. Other alternatives, such as surface ponding on the existing lot
should be considered. Since the capacity of the existing city sewer is poor (0.30 cfs/ac), ho more
than a 3-inch vortex would likely be allowed with a corresponding storage requirement of 5441 cf
(from case 3- w/offsite). With oversized detention, the total comes to 5691 (5441 + 250) cf.

Check Actual Capacity w/ Offsite:

D.A. =0.688 + (0.574*25%) = 0.832 ac

C =1[(0.4185 * 0.74) + (0.046*0.3) + (0.832-0.4185-0.046)* 0.50] / 0.832 = 0.61
RR= 0.15 cfs, w/3" vortex restrictor

Storage = 5609 cf

Since 5609 cf < 5691 cf,
Acceptable to use 5609 cf as the required onsite storage
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CASE STUDY 5: Maximum Critical Local Sewer Release Rate
Computations

Determine:
Compute Maximum Release Rate for a hypothetical 5 acre development located within 111" st,,
112™ st.,Bell Av. and Hoyne Av.

Step 1: Obtain Sewer Atlas Maps and Drain Atlas Maps

Locate the development on the maps and determine to which sewer the development will discharge.
In this situation, the development ultimately discharges to both a 3.5 ft sewer and a 2.0 ft sewer at the
railroad at Prospect and 111™. Since the size of the connection sewer is not larger than 3.5 feet, the
local sewer capacity calculations must be completed.

Step 2: Delineate drainage areas and assign land uses from development to
upstream end of drainage basin. (see exhibits at end of Case Study 3)

Drainage Area (acres) Land Use Weight Factor
22.8 Residential 1.0
34.1 Residential 1.0
9.81 Residential 1.0
7.22 Residential 1.0
11.7 Residential 1.0

Weighted Drainage Area =
=(22.8 x 1.0)+ (34.1 x 1.0) + (9.81 x 1.0) + (7.22 x 1.0) + (11.7 x 1.0)
= 85.63 acres

Step 3: Determine Outlet Sewer Capacity

Outlet Sewer Capacity is based on Appendix IlI-A of the stormwater regulations.
Basin #218

Outlet Sewer Capacity = 0.70 cfs/acre

Step 4: Determine Local Sewer Capacity

Sewer Segment 1

42" in Prospect at Railroad 2'in 111" at Railroad
u/s= 34.58 u/s=37.6
d/s=31.33 d/s=36.8
L= 780", n=0.013 L=330', n=0.015
S=0.00416 S=0.0024
Q=065.1cfs Q=9.6 cfs

Weighted Drainage Area = Total area calculated above = 85.63 acres
Local Sewer Capacity (Segment 1) = (65.1+9.6)/85.63 = 0.87 cfs/acre

Sewer Segment 2

In 111" at Longwood
Dia. =2.0’
u/s=58.85
d/s=37.6
L=380", n=0.015
S=0.0559
Q=46.5cfs
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Weighted Drainage Area

11.7 (Residential) x 1.0 + 7.22 (Residential) x 1.0 + 9.81 (Residential) x 1.0 +
34.1 (Residential) x 1.0 = 62.83 acres

Local Sewer Capacity (Segment 2) = 46.5/62.83 = 0.74 cfs/acre

Sewer Segment 3

In 111" at Hoyne
Dia. =2.0’
u/s=72.5
d/s=71.5
L=965', n=0.015
S=0.0010
Q=6.22 cfs

Weighted Drainage Area= 11.7 acres (Residential) x 1.0 = 11.7 acres
Local Sewer Capacity (Segment 3) = 6.22/11.7=0.53 cfs/acre

Sewer Segment 4

In Hoyne at 111"
Dia.= 1.25’
u/s=73.1
d/s=71.5-[(71.5-69.06)(100/230)]= 70.44
L=1200', n=0.011
S=0.0022
Q=3.59 cfs

Weighted Drainage Area= 7.22 (Residential) x 1.0 + 9.81 (Residential) x 1.0
=17.03 acres
Local Sewer Capacity (Segment 4) = 3.59/17.4=0.21 cfs/acre

Sewer Segment 5
In 112" at Hoyne
Dia.= 1.0’
u/s=73.5
d/s= 73.1- [(73.1-71.5)(320'/1200")] = 72.67
L= 700, n=0.011
S$=0.00118
Q=1.45cfs

Weighted Drainage Area= 7.22 (Residential) x 1.0 = 7.22 acres
Local Sewer Capacity (Segment 5) = 1.45/7.22= 0.20 cfs/acre

Step 5: Determine the Critical Local Sewer Capacity
42" in Prospect at Railroad 2'in 111" at Railroad
Local Sewer Capacity = 0.87 (Sewer Segment 1)

In 111" at Longwood
Local Sewer Capacity = 0.74 (Sewer Segment 2)

In 111" at Hoyne
Local Sewer Capacity = 0.53 cfs/acre (Sewer Segment 3)

In Hoyne at 111"
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Local Sewer Capacity = 0.21 cfs/acre (Sewer Segment 4)

In 112" at Hoyne
Local Sewer Capacity = 0.20 cfs/acre (Sewer Segment 5)

The Critical Local Sewer Capacity is the smallest of the Local Sewer Capcacities.
Critical Local Sewer Capacity = 0.20 cfs/acre

The Outlet Sewer Capacity for the drainage area named “Laflin & Wood” is 0.34 cfs/acre. Since the
Critical Local Sewer Capacity is less than the Outlet Capcatity, the Critical Local Sewer Capacity
determines the allowable release rate for the site.

Release Rate: 0.20 cfs/acre (based on Sewer Segment 5)

Sewer atlases depicting the drainage area delineations are included on the following pages.
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CASE STUDY 6: Diverted Release Rate Computations

Determine:
Compute a diverted release rate for a hypothetical development under 3 different scenarios having different diverted
site areas.

Given for scenario 1:

Sewer capacity = 10 cfs

Existing Drainage area of sewer (not including diverted area)= 19.0 acres
Diverted site area = 1.0 acres

Given for scenario 2:
Sewer capacity = 10 cfs

Existing Drainage area of sewer (not including diverted area)= 19.0 acres
Diverted site area = 10 acres

Given for scenario 3:

Sewer capacity = 10 cfs

Existing Drainage area of sewer (not including diverted area)= 19.0 acres
Diverted site area = 0.5 acres

Step 1: Determine release rate without diverted area

Sewer capacity / existing drainage area of sewer
Scenarios 1-3: 10 cfs / 19 acres= 0.52 cfs/acre

Step 2: Determine release rate including maximum reduction (3%-5%)

Release rate from #1 x maximum reduction percentage of allowed based on release rate (see regulations Chap 2,
Sect 3.6) = max. reduced release rate
Scenarios 1-3: 0.52 cfs/acre x 0.97 = 0.505

Step 3: Calculate maximum diverted area allowed

Sewer capacity / (existing drainage area of sewer + maximum diverted area) = max. reduced release rate
Scenarios 1-3: 10 cfs/ (19 acres + Y) = 0.505 Y =0.80 acres

Step 4: If actual diverted area is greater than maximum area allowed,
solve for new site release rate

Actual diverted area > Max. allowed diverted area (calculated in #3)
Scenario 1: 1.0 acre > 0.80 acre

Scenario 2: 10.0 acre > 0.80 acre

Scenario 3: not applicable; skip this step

Existing drainage area of sewer x max. reduced release rate) + (Actual diverted area x release rate for diverted area)
Scenario 1: (19 acres x 0.505 cfs/acre) + (1.0 acre x Z) = 10 c¢fs Z = 0.405 cfs/acre

Scenario 2: (19 acres x 0.505 cfs/acre) + (10.0 acre x Z) = 10 cfs Z = 0.041 cfs/acre; use 25 GPM pump (0.056 cfs)
Scenario 3: not applicable; skip this step

Step 5: If actual diverted area is less than maximum area allowed,
solve for new site release rate

Actual diverted area < Max. allowed diverted area (calculated in #3)
Scenario 1-2: not applicable; skip this step
Scenario 3: 0.50 acre < 0.80 acre

Sewer capacity / (existing drainage area of sewer + actual diverted site area) = site release rate

Scenario 1-2: not applicable; skip this step
Scenario 3: 10 cfs/ (19 acres + 0.50 acres ) = 0.513 cfs/acre
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Options Without Certification
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LEED Platinum 95 5/0/0 40 NA NA NA NA NA NA NA 10 20 40 5 5 5 NA 20 10 20 NA NA NA NA NA ® NA 10 5
LEED Gold 90 10/0/0 40 NA NA NA NA 50 10 20 10 20 40 5 5 5 5 20 10 20 NA NA NA NA NA 5 10 10 5
LEED Silver 80 20/0/0 40 NA NA NA 40 50 10 20 10 20 40 5 5 5 5 20 10 20 NA 20 NA NA NA ® 10 10 5
Green Globes 4-Globes 90 10/0/0 40 NA NA NA NA 50 10 20 10 20 40 5 5 5 5 20 10 20 NA NA NA NA NA 5 10 10 5
Green Globes 3-Globes 80 20/0/0 40 NA NA NA 40 50 10 20 10 20 40 5 5 5 5 20 10 20 NA NA NA NA NA 9 10 10 5
Green Globes 2-Globes 70 30/0/0 40 NA NA NA 40 50 10 20 10 20 40 5 5 5 5 20 10 20 NA 20 NA NA NA 9 10 10 5
Living Building Challenge 100 0/0/0 40 NA NA NA NA NA NA NA 10 20 40 5 5 5 NA 20 NA NA NA NA NA NA NA 5 NA 10 5
Living Building Challenge Petal 90 10/0/0 40 NA 20 30 40 50 NA NA 10 20 40 5 5 5 5 20 10 20 20 NA NA NA 9 10 10 5
Enterprise Green Communities* 80 20/0/0 40 NA NA NA NA NA 10 20 10 20 40 5 5 5 5 20 10 20 20 NA NA 5 10 10 5
PassiveHouse 70 30/0/0 40 NA NA NA NA NA 10 20 10 20 40 5 5 5 5 20 10 20 20 5 9 9 10 10 5

*only available to affordable housing projects funded by DPD's Housing Bureau

Planned Development Projects (PD) - New Construction 100 points required
TIF Funded Development Projects (TIF) - New Construction* 100 points required
DPD Housing, Multi-family (>5 units) Projects (DPD-H MF) - New Constructic 100 points required
PD, TIF, DPD-H MF and Class L - Renovation Projects*

Moderate Renovation Projects 25 points required

Substantial Renovation Projects 50 points required
*does not apply to TIF assistance of less than $1M (including but not limited to TIF-NIP, TIF Purchase Rehab,
Streamlined TIF and SBIF programs)

Moderate Renovation Projects = projects including partial or minor upgrades to building sytems and minor repairs to the exterior envelope
Substantial Renovation Projects = projects including new and/or upgraded building systems and extensive repairts to the exterior envelope
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