Stormwater Management
Program Plan

Prepared for:

Village of Cary
454 Cary Woods Circle
Cary, IL 60013

EXECUTIVE SUMMARY

The Village of Cary (Village) is an operator of a Municipal Separate Storm Sewer System (MS4) as
defined by the Illinois Environmental Protection Agency’s (IEPA) National Pollution Discharge
Elimination System (NPDES) Phase II program. The Village has applied for and obtained coverage
under the IEPA’s General NPDES Permit for Discharges from Small Municipal Separate Storm Sewer
Systems. Their permit number is ILR400310 and a copy of the general permit is provided in Appendix
9.
A central requirement of the NPDES Phase II Permit is the development and implementation of a program
to reduce or prevent the meet the conditions and provisions of the ILR40 permit. To meet these
requirements, the Village has developed this Stormwater Management Program Plan (SMPP) to detail the
policies, plans and procedures in place to meet the conditions and requirements of the permit and serve
as a resource for the implementation, interpretation and documentation of the Village’s entire MS4
program. The SMPP encompasses all aspects of the Village’s NPDES Phase II program and specifically
addresses the following six minimum control measures in such manners:
1. Public Education – The Village will continue to distribute a variety of paper materials from a
number of sources informing the public about stormwater or water quality importance. These
materials are targeted toward residents, businesses and other potential pollutant sources to
create a better awareness of the issues of the impacts of stormwater discharges on local water
bodies, the steps that the public can take to reduce pollutants in stormwater discharge, and the
hazards associated with illegal discharges and improper waste disposal. The Village publishes an
electronic newsletter emailed to Village residents. The newsletter includes various articles
notifying residents of collection events (leaves, landscape waste, prescription drugs, etc.) in
addition to stormwater and/or ambient water quality. Through the promotion of collection events
the Village reduces the likelihood of illegal dumping into storm drains and drainage ways.
The Village will continue its presence at public events when possible to engage the public on
stormwater related issues and why they are important to all residents and businesses. The Village
will continue to utilize other available outlets such as the Village website to reach residents
regarding stormwater and water quality information. The Village web has a Stormwater Pollution
Prevention section dedicated to prevention resources such as educational articles, information
about the Village’s stormwater management program, and a telephone number for resident
reporting of stormwater related issues and impacts of stormwater discharges on water bodies.
2. Public Participation and Involvement – The Village supports Adopt-a-Street clean-up activities
that reduces the amount of pollutants and other materials that make it to the MS4. The number
of residents participating in the event and the amount of waste collected is tracked. The Village
regularly participates in volunteering activities that provide opportunities to interact with
residents and educate them on the importance of stormwater and water quality. The Village hosts
a community clean-up event around a stream or detention basin which directly reduce the
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amount of pollutants entering the MS4.
The Village participates and coordinates with the Fox River Watershed Group to identify best
management practices that are most appropriate and cost effective for the region to be used by
municipalities. The Village also participates and coordinates with the Silver and Sleepy Hollow
Creeks Watershed Coalition monthly meetings. This “watershed planning” process is a
comprehensive, community supported approach to improving water quality, considering
groundwater protection, and restoring healthy aquatic communities on a watershed basis. The
Village will work to conduct stakeholder meetings as needed to connect directly with impacted
residents and to distribute information.
The Village encourages and participates in the Adopt-A-Highway program, which promotes cleanup activities and reduces the likelihood of debris and trash from entering into the storm drains
and drainage ways. The Village also informs residents of the existence of a telephone number for
reporting stormwater related issues. Village staff members are active with the McHenry County
Stormwater Management Commission (SMC) with the Village Stormwater Chairmen serving as
the Vice President of the McHenry County SMC. This ensures proactive updates with current
stormwater regulation.
3. Illicit Discharge Detection and Elimination – The Village performs activities related to the Illicit
Discharge Detection and Elimination minimum control as a vital part of their MS4 program.
Specifically, the Village maintains an updated storm sewer system map that shows the location of
all outfalls to receiving waterways. The Village annually updates the map to reflect new
development or changes to the system and is currently working to develop an extensive, GIS
based storm sewer atlas map and inventory of the storm sewer system outfalls. The Village has
developed procedures and adopted their own Illicit Discharge and Detection Ordinance (IDDO).
The IDDO prohibits non-stormwater discharges to the storm sewer system under Village
jurisdiction.
The Village has existing policies and procedures in place to trace and eliminate illicit discharges to
the MS4 identified by resident reporting, visual dry weather screening, and public works
maintenance activities. These procedures include the utilization of the storm sewer map, existing
design plans and other available data to locate the source of potential pollutants. The Village will
continue these tracing activities as needed to reduce or eliminate non-stormwater discharges to
the MS4.
The Village regularly performs annual dry weather screening of all Village outfalls to identify illicit
discharges as part of its maintenance activities. The Village performs annual screening of 20% of
storm sewer structures (manholes, catch basins, and inlets) with a priority placed on screening
storm sewer structures in industrial areas. The primary goal of this measure is to visually identify
any illicit discharges, but is also beneficial in helping the Village identify maintenance issues such
as erosion or blockages. The Village’s program includes photos and documentation for all outfall
locations compiled in an IDDE report. The Village will evaluate the illicit discharge and detection

Village of Cary

3

Stormwater Management Program Plan

program for effectiveness and possible improvements at least once a year during the time of the
annual report.
4. Construction Site Runoff Control – The Village enforces the McHenry County (County)
Stormwater Management Ordinance (SMO) and became a certified community in Year 12 of their
program. The Village and County both have ordinance and activities in place that meet the
requirements of the Construction Site Runoff Control minimum control measure. The Village and
County have ordinances in place to require the review, inspection and enforcement of
construction site runoff controls. The Village will continue with these policies/procedures and
update as needed based on the impending MS4 permit. The Village and County have ordinances
in place to require the review, inspection and enforcement of soil erosion and sediment control
best management practices. The Village will continue these procedures to reduce or prevent the
discharge of soil and other potential pollutants from construction sites and amend as needed
based on the impending permit.
The Village has procedures that require the review of site plan for proposed developments for
compliance. The Village will continue the review procedures for developments to verify
compliance with applicable NPDES regulations. The Village has procedures in place to receive, log
and address publicly reported issues. The Village will continue these procedures and respond
and/or investigate as needed. The Village and County regulatory control programs all for the
inspection and enforcement for construction site runoff control. The Village will continue the
inspection and enforcement program to prevent the discharge of pollutants from construction
sites.
5. Post Construction Site Runoff Control – The Village and County have ordinances in place that
require the review, inspection and enforcement of post-construction runoff control measures.
The Village will continue to enforce the ordinances and verify compliance of all developments
following construction to reduce or prevent the discharge of pollutants to the MS4. The Village
has procedures for assisting and evaluating long term maintenance of stormwater best
management practices. The Village will continue to assist developers, residents, and other target
audiences by providing sample maintenance plans and conducting inspections as needed.
The Village’s existing practices include the pre-construction review of BMP designs. These
procedures include pre-application meetings for large scale developments. The Village will
continue the review procedures and modify as necessary to maintain compliance. The Village
performs site inspections during and after construction at new development and redevelopment
projects to verify compliance with the runoff control requirements. The Village will continue these
procedures aimed at preventing the discharge of pollutants to the MS4.
6. Pollution Prevention and Good Housekeeping – The Village performs a number of activities that
meet the requirements of the Pollution Control and Good Housekeeping minimum control
measure. The Village conducts annual stormwater pollution prevention training for Village
employees to reduce or eliminate the discharge of pollutants from Village owned facilities to the
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storm sewer system. The Village staff also includes two trained and licensed pesticide applicators.
The Village snow plow drivers attended McHenry County’s Sensible Salting Workshop.
The Village has an inspection and maintenance program in place to evaluate and maintain the
municipal stormwater facilities including annually cleaning 50% of Village storm sewers and storm
sewer structures. The Village maintains ditches as needed or as requested by residents. Additional
activities include Village street sweeping program, 4-6 times per year. The Village will continue
this program aimed at reducing the amount of debris and other potential pollutants entering the
municipal separate storm sewer system. The Village has procedures and policies to prevent the
discharge of pollutants to the MS4 from municipal operations. These policies include dewatering
procedures, pumping activities and waste disposal. The Village has reviewed the Stormwater
Pollution Prevention Plan and will continue these operations and re-evaluate and/or modify as
needed to prevent the discharge of pollutants to the MS4.
The Village also has many operational policies designed to prevent stormwater pollution
associated with municipal operations. Road salt is stored on a paved surface and covered to
protect it from precipitation. The Village stores diesel fuel and gasoline for its vehicles in tanks
with vault containment below them. Flammable and hazardous chemicals are stored in metal
cabinets. Used vehicle oil is stored in a holding tank and periodically hauled away by a waste
disposal service. Catch basin and street sweeping wastes are hauled to the Village’s garbage
collection service for disposal. Maintenance and washing of the Village’s public works vehicles is
performed in the public works garage or similar facility. The existing policies described above will
be continued. Policies regarding storage of municipal construction and street sweeping wastes,
and spill prevention and clean-up procedures are also included in the program. These programs
will be evaluated on a regular basis to determine its effectiveness and modified as necessary to
meet the requirements of the NPDES program.
This SMPP details all of the Best Management Practices (BMPs), activities, policies, and procedures the
Village of Cary employs to protect water quality by reducing or preventing the introduction of
contaminates into the municipal separate storm sewer system and to meet the requirements of their MS4
permit.
The SMPP is a living document that will be updated regularly based on changes within the Village and the
NPDES regulations. If fully utilized, the SMPP provides the Village with a vital tool to meet the following
goals of this program:





Improve water quality,
Provide cleaner and more aesthetically pleasing local waterbodies and streams,
Enhance recreation opportunities
Healthier environment for residents and wildlife.

The SMPP will be reviewed annually during the Village’s Annual Facility Inspection as required by the
NPDES Phase II Permit and will be kept onsite at 454 Cary Woods Circle, Cary, McHenry County, IL 60013.
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LIST OF APPENDICES
1. Village of Cary Corporate Limits Exhibit and Storm Sewer Atlases
2. Village of Cary Street Map
3. Cary Creek Watershed Exhibit
4. Fox River Watershed Exhibit
5. Major Watershed of Illinois Map
6. Illinois River Watershed Map
7. Village of Cary 2016 Notice of Intent
8. Village of Cary Annual Facility Inspection Reports Years 9-13
9. IEPA General NPDES Permit No. ILR40
10. Critical Trends in Illinois Ecosystems – Chapter Five: Fox and Des Plaines Rivers Watershed (2001)
11. Fox River Implementation Plan
12. Integrated Management Plan For the Fox River Watershed in Illinois
13. Sample Inspection Forms: ILR40 and ILR10
14. Sample Contractor Certification Forms
15. IEPA Forms – NOI, ION, and NOT
16. Outfall Screening Checklist, Forms, Instructions, and Reports
17. Sample Inspection Checklists
18. Typical Soil Erosion and Sediment Control Details
19. Example Public Education and Outreach Materials
20. Construction Site Inspection Forms
21. Outfall Inspection Data Forms and Reports
22. Detention Pond Checklists
23. Pre-Construction Meeting Forms
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23. Employee Training Agendas or Course Information
24. Compliance Documentation – Public Education and Outreach
25. Compliance Documentation – Public Participation and Involvement
26. Compliance Documentation – Illicit Discharge Detection Elimination System
27. Compliance Documentation – Construction Site Runoff Control
28. Compliance Documentation – Post-Construction Runoff Control
29. Compliance Documentation – Pollution Prevention/Good Housekeeping
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APPENDIX 1
Village of Cary Corporate Limits Exhibit
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Village of Cary Street Map
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APPENDIX 3
Cary Creek Watershed Exhibit
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APPENDIX 4
Fox River Watershed Exhibit
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Village of Cary 2016 Notice of Intent
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Illinois Environmental Protection Agency
Bureau of Water

1021 North Grand Avenue East

P.O. Box 19276

Springfield

Illinois

62794-9276

Notice of Intent for New or Renewal of General
Permit for Discharges from Small Municipal Separate
Storm Sewer Systems - MS4's
Part I. General Information
1.

MS 4 Operator Name: Village of Cary

2.

MS4 Mailing Address: 454 Cary Woods Circle
City: Cary

State: IL

3.

Operator Type:

Other:

4.

Operator Status: Local

5.

Name(s) of governmental entity(ies) in which MS4 is located:

Village

Other:

McHenry County

6.

Area of land that drains to your MS4 in square miles:5.6

7.

Latitude and Longitude at approximate geographical center of MS4 for which you are requesting authorization to discharge:
Latitude:
42
Degrees

8.

12

45

Minutes:

Seconds:

Longitude:

88

14

55

Degrees:

Minutes:

Seconds:

Name(s) of known receiving waters

Cary Creek
Unnamed Tributary to Fox River

Fox River
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9.

Persons responsible for implementation or coordination of Stormwater Management Program:

Name: Erik Morimoto

Title:Director of Public Works, Village Engineer

Phone: 847-639-0003

Area of Responsibility: Overall Implementation
Name:

Title:

Phone:

Area of Responsibility:

Part II. Best Management Practices (include shared responsibilities) which have been implemented or are
proposed to be implemented in the MS4 area:
A. Public Education and Outreach
Qualifying Local Programs:
The Village performs a variety of activities that meet the requirements of the Public Education and Outreach minimum control
measure. These activities include BMP's: A.1, A.3 and A.6.
Measurable Goals (include shared responsibilities)
A.1 Distributed Paper Material
Brief Description of BMP:
The Village will continue to produce and make available brochures on topics related to stormwater quality. These topics may
include steps the public can take to reduce pollutants to stormwater runoff or the impacts of stormwater runoff on local water
bodies.
Measurable Goals, including frequencies:
The brochures will be developed to target developers, commercial and industrial facility operators and residents. The goal of
this program is to increase the awareness of impacts of storm water discharges on water bodies and the steps that the public
can take to reduce pollutants in storm water runoff.
Milestones:
Go to Additional
Pages
Year 1:
The Public Works Department will continue to produce and make the informational material and brochures.
Year 2:
The Public Works Department will continue to produce and make the informational material and brochures.
Year 3:
The Public Works Department will continue to produce and make the informational material and brochures.
Year 4:
The Public Works Department will continue to produce and make the informational material and brochures.
Year 5:
The Public Works Department will continue to produce and make the informational material and brochures.
A.2 Speaking Engagement

A.3 Public Service Announcement
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Brief Description of BMP:
The Village will include a storm water and/or ambient water quality related article in the Village newsletter a least once a year.
Measurable Goals, including frequencies:
The Village newsletter article will be developed to target developers, commercial and industrial facility operators and interested
citizens. The goal of this program is to increase the awareness of impacts of storm water discharges on water bodies and the
steps that the public can take to reduce pollutants in storm water runoff.
Milestones:
Year 1:
The Village will include a storm water and/or ambient water quality related article in the Village newsletter each year.
Year 2:
The Village will include a storm water and/or ambient water quality related article in the Village newsletter each year.
Year 3:
The Village will include a storm water and/or ambient water quality related article in the Village newsletter each year.
Year 4:
The Village will include a storm water and/or ambient water quality related article in the Village newsletter each year.
Year 5:
The Village will include a storm water and/or ambient water quality related article in the Village newsletter each year.
Go to Additional
Pages
A.4 Community Event
A.5 Classroom Education Material
A.6 Other Public Education

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village has information on its website relating to recycling of waste, waste disposal, stormwater and/or water quality and
provides contact information for residents to report any potential stormwater or water quality related issues.
The Village will create a website link on the Village’s website to include information on the potential effects on storm water
discharge due to climate change.

Measurable Goals, including frequencies:
The Village will continue to target developers, commercial and industrial facility operators and residents. The goal of this
program is to increase the awareness of impacts of stormwater discharges on water bodies, the potential effects of climate
change on storm water discharges and the steps that the public can take to reduce pollutants in storm water runoff.

Milestones:
Year 1:
The Village will continue to provide the website links and update as needed.
Year 2:
The Village will continue to provide the website links and update as needed.
Year 3:
The Village will continue to provide the website links and update as needed.
Year 4:
The Village will continue to provide the website links and update as needed.
Year 5:
The Village will continue to provide the website links and update as needed.
Go to Additional
Pages
B.Public Participation/Involvement
Measurable Goals (include shared responsibilities)
Qualifying Local Programs:
The Village performs a variety of activities that meet the requirements of the Public Participation and Involvement minimum
control measure. These activities include BMP's: B.2,B.3, B.6 and B.7.

B.2 Educational Volunteer

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village coordinates with local groups to perform Spring clean up activities. These activities directly reduce the amount of
pollutants entering the Village's storm sewer system.

Measurable Goals, including frequencies:
The goal of this activity is to encourage active public participation in ambient water quality programs and increase the visibility
of water quality issues and occurs annually.
Milestones:
Year 1:
The Village will continue with the clean up activities and work to increase participation.
Year 2:
The Village will continue with the clean up activities and work to increase participation.
Year 3:
The Village will continue with the clean up activities and work to increase participation.
Year 4:
The Village will continue with the clean up activities and work to increase participation.
Year 5:
The Village will continue with the clean up activities and work to increase participation.
Go to Additional
Pages
B.3 Stakeholder Meeting

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village participates and coordinates with the Fox River Watershed Group and the Silver and Sleepy Hollow Creeks
Watershed Coalition.
Measurable Goals, including frequencies:
The goal of the two work groups is to identify best management practices that are most appropriate and cost effective for the
region to be used by municipalities and includes an element for chloride reduction.
Milestones:
Year 1:
The Village will continue to participate in the stakeholder meeting.
Year 2:
The Village will continue to participate in the stakeholder meeting.
Year 3:
The Village will continue to participate in the stakeholder meeting.
Year 4:
The Village will continue to participate in the stakeholder meeting.
Year 5:
The Village will continue to participate in the stakeholder meeting.
Go to Additional
Pages
B.4 Public Hearing

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village will hold a public meeting to discuss topics including steps the public can take to reduce pollutants to stormwater
runoff or the impacts of stormwater runoff on local water bodies.
Measurable Goals, including frequencies:
The goal is to increase public education and involvement regarding the Village's stormwater management and NDPES program
and their knowledge on ways they can help.
Milestones:
Year 1:
Hold a public meeting at least once a year.
Year 2:
Hold a public meeting at least once a year.
Year 3:
Hold a public meeting at least once a year.
Year 4:
Hold a public meeting at least once a year.
Year 5:
Hold a public meeting at least once a year.
Go to Additional
Pages
B.5 Volunteer Monitoring
B.6. Program Involvement

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village coordinates with local groups to perform clean up activities. These activities directly reduce the amount of
pollutants entering the Village's storm sewer system.
Measurable Goals, including frequencies:
This activity has the goal of encouraging active public participation in ambient water quality programs and increasing the
visibility of water quality issues.
Milestones:
Year 1:
The Village will continue with the clean up activities and work to increase participation.
Year 2:
The Village will continue with the clean up activities and work to increase participation.
Year 3:
The Village will continue with the clean up activities and work to increase participation.
Year 4:
The Village will continue with the clean up activities and work to increase participation.
Year 5:
The Village will continue with the clean up activities and work to increase participation.
Go to Additional
Pages
B.7 Other Public Involvement

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Public Works Department provides contact information on the Village website to allow residents to report stormwater or
water quality related issues.
Measurable Goals, including frequencies:
The goal of this program is to provide active citizen participation in detection of illicit discharges to the storm sewer system and
problems with drainage features. This program will also aid the Public Works Department in the detection of illicit discharges
Milestones:
Year 1:
The Village will continue to provide the appropriate contact information to report illicit discharges or other stormwater issues.
Year 2:
The Village will continue to provide the appropriate contact information to report illicit discharges or other stormwater issues.
Year 3:
The Village will continue to provide the appropriate contact information to report illicit discharges or other stormwater issues.
Year 4:
The Village will continue to provide the appropriate contact information to report illicit discharges or other stormwater issues.
Year 5:
The Village will continue to provide the appropriate contact information to report illicit discharges or other stormwater issues.
Go to Additional
Pages

Page 8 of 30
C. Illicit Discharge Detection and Elimination
Qualifying Local Programs:
The Village in accordance with the McHenry County Stormwater Management Ordinance performs a variety of activities that
meet the requirements of the Illicit Discharge Detection and Elimination minimum control measure. These activities include
BMP's: C.1, C.2, C.3, C.4, C.5, C.6, C.7 and C.10.
Measurable Goals (include shared responsibilities)
C.1 Sewer Map Preparation

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village currently has a storm sewer map of the Village and outfalls to receiving streams.
Measurable Goals, including frequencies:
The goal of this program is to develop a storm sewer map for the Village to allow for quicker, more accurate tracing procedures.
Milestones:
Year 1:
The Public Works Department will continue to update the map as needed.
Year 2:
The Public Works Department will continue to update the map as needed.
Year 3:
The Public Works Department will continue to update the map as needed.
Year 4:
The Public Works Department will continue to update the map as needed.
Year 5:
The Public Works Department will continue to update the map as needed.
Go to Additional
Pages
C.2 Regulatory Control Program

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village and County have ordinances in place to prohibit non-stormwater discharges to the municipal separate storm sewer
system.
Measurable Goals, including frequencies:
The goal of this program is to eliminate any non-storm water discharges to the storm sewer system.
Milestones:
Year 1:
The Village will continue to enforce the regulatory control measures to prohibit or eliminate non-stormwater discharges.
Year 2:
The Village will continue to enforce the regulatory control measures to prohibit or eliminate non-stormwater discharges.
Year 3:
The Village will continue to enforce the regulatory control measures to prohibit or eliminate non-stormwater discharges.
Year 4:
The Village will continue to enforce the regulatory control measures to prohibit or eliminate non-stormwater discharges.
Year 5:
The Village will continue to enforce the regulatory control measures to prohibit or eliminate non-stormwater discharges.
Go to Additional
Pages
C.3 Detection/Elimination Prioritization Plan (You may need to go to the next page to fill in this information)
Brief Description of BMP:
The Village has procedures for handling the report of a possible illicit discharge to storm sewer systems. The Village also has
procedures for tracking reports of illicit discharges and the enforcement measures in the Illicit Discharge Ordinance to facilitate
the elimination of illicit discharges once they are discovered, tracked and investigated.
Measurable Goals, including frequencies:
The goal of this program is to develop a procedure for receiving, tracking, investigating and eliminating illicit discharges to the
storm sewer system.
Milestones:
Year 1:
The Village will continue the illicit discharge procedures.
Year 2:
The Village will continue the illicit discharge procedures.
Year 3:
The Village will continue the illicit discharge procedures.
Year 4:
The Village will continue the illicit discharge procedures.
Year 5:
The Village will continue the illicit discharge procedures.
Go to Additional
Pages
C.4 Illicit Discharge Tracing Procedures

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village has procedures for handling the report of a possible illicit discharge to storm sewer systems. The Village also has
procedures for tracking reports of illicit discharges and the enforcement measures in the Illicit Discharge Ordinance to facilitate
Measurable Goals, including frequencies:
The goal of this program is to develop a procedure for tracking, investigating and eliminating illicit discharges to the storm
sewer system.
Milestones:
Year 1:
The Village will continue the illicit discharge procedures.
Year 2:
The Village will continue the illicit discharge procedures.
Year 3:
The Village will continue the illicit discharge procedures.
Year 4:
The Village will continue the illicit discharge procedures.
Year 5:
The Village will continue the illicit discharge procedures.
Go to Additional
Pages
C.5 Illicit Source Removal Procedures

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village has procedures for handling the report of a possible illicit discharge to storm sewer systems. The Village also has
procedures for tracking reports of illicit discharges and the enforcement measures the llicit Discharge Ordinance to facilitate the
elimination of illicit discharges once they are discovered, tracked and investigated.
Measurable Goals, including frequencies:
The goal of this program is to develop a procedure for tracking, investigating and eliminating illicit discharges to the storm
sewer system.
Milestones:
Year 1:
The Village will continue the illicit discharge procedures.
Year 2:
The Village will continue the illicit discharge procedures.
Year 3:
The Village will continue the illicit discharge procedures.
Year 4:
The Village will continue the illicit discharge procedures.
Year 5:
The Village will continue the illicit discharge procedures.
Go to Additional
Pages
C.6 Program Evaluation and Assessment

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village performs an annual audit of the NPDES program to verify compliance with the permit requirements and overall
effectiveness of the program. The Village will monitor the progress of watershed work groups and the establishment of any
applicable TMDLs or other Watershed Management Plans.
Measurable Goals, including frequencies:
The goal of this activity to assess the Village's NPDES program for compliance and effectiveness as well as ensure compliance
with applicable TMDLs and Watershed Management Plans.
Milestones:
Year 1:
The Village will continue to perform the annual evaluation and assessment.
Year 2:
The Village will continue to perform the annual evaluation and assessment.
Year 3:
The Village will continue to perform the annual evaluation and assessment.
Year 4:
The Village will continue to perform the annual evaluation and assessment.
Year 5:
The Village will continue to perform the annual evaluation and assessment.
Go to Additional
Pages
C.7 Visual Dry Weather Screening

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village will perform inspections of all MS4 outfalls during dry weather conditions or as determined by the inspection
prioritization plan.
Measurable Goals, including frequencies:
The goal of this activity is to identify outfalls with potential illicit discharges.
Milestones:
Year 1:
The Village will continue to perform annual inspections.
Year 2:
The Village will continue to perform annual inspections.
Year 3:
The Village will continue to perform annual inspections.
Year 4:
The Village will continue to perform annual inspections.
Year 5:
The Village will continue to perform annual inspections.
Go to Additional
Pages
C.8 Pollutant Field Testing
C.9 Public Notification

C.10 Other Illicit Discharge Controls

(You may need to go to the next page to fill in this information) Page 12 of 30

Brief Description of BMP:
The Village performs annual monitoring of the receiving waters as required by the ILR40 permit conditions.
A segment of the Fox River (DT-06) is identified on the IEPAs 303d list as impaired for primary recreational contact (fecal
coliform), aquatic life (DO) and fish consumption (PCBs). No TMDL has been identified for this or any other segments in the
Village. The Village will monitor the progress of watershed work groups and the establishment of any applicable TMDLs or
other Watershed Management Plans. The Village will continue the sampling and/or monitoring program.
Measurable Goals, including frequencies:
The goal of this activity is to monitor receiving streams for potential changes due to the discharge of stormwater and ensure
compliance with applicable TMDLs and Watershed Management Plans to reduce waste loads.
Milestones:
Year 1:
The Village will continue the monitoring program.
Year 2:
The Village will continue the monitoring program.
Year 3:
The Village will continue the monitoring program.
Year 4:
The Village will continue the monitoring program.
Year 5:
The Village will continue the monitoring program.
Go to Additional
Pages
D. Construction Site Runoff Control
Measurable Goals (include shared responsibilities)
Qualifying Local Programs:
The Village performs a variety of activities that meet the requirements of the Construction Site Runoff Control minimum control
measure. This program relates to BMP numbers D.1, D.2, D.4, D.5, and D.6.
D.1 Regulatory Control Program

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village and McHenry County have ordinances and procedures in place that require construction site runoff controls. These
procedures include review of the site development plans by qualified staff and inspection/enforcement procedures. As a
certified community, the Village enforces the McHenry County Stormwater Management Ordinance.
Measurable Goals, including frequencies:
The goal of these activities are to reduce or prevent the discharge of pollutants from construction sites to the municipal
separate storm sewer system.
Milestones:
Year 1:
The Village will continue the construction site runoff control program.
Year 2:
The Village will continue the construction site runoff control program.
Year 3:
The Village will continue the construction site runoff control program.
Year 4:
The Village will continue the construction site runoff control program.
Year 5:
The Village will continue the construction site runoff control program.
Go to Additional
Pages
D.2 Erosion and Sediment Control BMPs

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village and McHnery County have ordinances and procedures in place that require construction site runoff controls. These
procedures include review of the site development plans by qualified staff and inspection/enforcement procedures. As a
certified community, the Village enforces the McHenry County Stormwater Management Ordinance.
Measurable Goals, including frequencies:
The goal of these activities are to reduce or prevent the discharge of pollutants from construction sites to the municipal
separate storm sewer system.
Milestones:
Year 1:
The Village will continue the construction site runoff control program.
Year 2:
The Village will continue the construction site runoff control program.
Year 3:
The Village will continue the construction site runoff control program.
Year 4:
The Village will continue the construction site runoff control program.
Year 5:
The Village will continue the construction site runoff control program.
Go to Additional
Pages
D.3 Other Waste Control Program
D.4 Site Plan Review Procedures

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village and McHnery County have ordinances and procedures in place that require construction site runoff controls. These
procedures include review of the site development plans by qualified staff and inspection/enforcement procedures. As a
certified community, the Village enforces the McHenry County Stormwater Management Ordinance.
Measurable Goals, including frequencies:
The Village will continue these activities to reduce or prevent the discharge of pollutants from construction sites to the municipal
separate storm sewer system.
Milestones:
Year 1:
The Village will continue the construction site runoff control program.
Year 2:
The Village will continue the construction site runoff control program.
Year 3:
The Village will continue the construction site runoff control program.
Year 4:
The Village will continue the construction site runoff control program.
Year 5:
The Village will continue the construction site runoff control program.
Go to Additional
Pages
D.5 Public Information Handling Procedures (You may need to go to the next page to fill in this information)
Brief Description of BMP:
The Village has procedures in place for addressing reports from residents related to construction site runoff.
Measurable Goals, including frequencies:
The Village will continue to address the reporting of problems related to construction site runoff.
Milestones:
Year 1:
The Village will continue the program to address reports related to construction site runoff control issues.
Year 2:
The Village will continue the program to address reports related to construction site runoff control issues.
Year 3:
The Village will continue the program to address reports related to construction site runoff control issues.
Year 4:
The Village will continue the program to address reports related to construction site runoff control issues.
Year 5:
The Village will continue the program to address reports related to construction site runoff control issues.
Go to Additional
Pages
D.6 Site Inspection/Enforcement Procedures (You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village and McHnery County have ordinances and procedures in place that require construction site runoff controls.
These procedures include review of the site development plans by qualified staff and inspection/enforcement procedures. As
a certified community, the Village enforces the McHenry County Stormwater Management Ordinance.
Measurable Goals, including frequencies:
The Village will continue these activities to reduce or prevent the discharge of pollutants from construction sites to the
municipal separate storm sewer system.
Milestones:
Year 1:
The Village will continue the construction site runoff control program.
Year 2:
The Village will continue the construction site runoff control program.
Year 3:
The Village will continue the construction site runoff control program.
Year 4:
The Village will continue the construction site runoff control program.
Year 5:
The Village will continue the construction site runoff control program.
Go to Additional
Pages
D.7 Other Construction Site Runoff Controls

E. Post-Construction Runoff Control

Page 16 of 30

Qualifying Local Programs:
The Village performs a variety of activities that meet the requirements of the Post-Construction Runoff Control minimum
control measure. This relates to BMP numbers E.2, E.3, E.4, E.5 and E.6.
Measurable Goals (include shared responsibilities)

E.1 Community Control Strategy
E.2 Regulatory Control Program
Brief Description of BMP:
The Village and McHenry County have ordinances and procedures in place that protect water quality and reduce the discharge
of pollutants by controlling post-construction site runoff. These procedures are amendable to modification due to climate
change. These procedures include review of the BMP designs by qualified staff and inspection/enforcement during and after
construction.
Measurable Goals, including frequencies:
The Village will continue these activities to reduce or prevent the discharge of pollutants from construction sites to the municipal
separate storm sewer system.
Milestones:
Year 1:
The Village will continue the post construction runoff control program.
Year 2:
The Village will continue the post construction runoff control program.
Year 3:
The Village will continue the post construction runoff control program.
Year 4:
The Village will continue the post construction runoff control program.
Year 5:
The Village will continue the post construction runoff control program.
Go to Additional
Pages
E.3 Long Term O & M Procedures

(You may need to go to the next page to fill in this information)

Brief Description of BMP:

Page 17 of 30

The Village has ordinances and procedures in place that protect water quality and reduce the discharge of pollutants by
controlling post-construction site runoff. These procedures include review of the BMP designs by qualified staff and inspection/
enforcement during and after construction.
The Village in accordance with McHenry County guidelines has procedures in place requiring the identification and responsible
entity for long term maintenance of post construction BMPs required for development and an ordinance in place to ensure the
preservation of natural features on development sites including the preservation of depressional storage.
Measurable Goals, including frequencies:
The Village will continue these activities during the permitting process to identify and develop long term maintenance plans of
BMPs and to reduce or prevent the discharge of pollutants from construction sites to the municipal separate storm sewer
system.
Milestones:
Year 1:
The Village will continue the post construction runoff control program.
Year 2:
The Village will continue the post construction runoff control program.
Year 3:
The Village will continue the post construction runoff control program.
Year 4:
The Village will continue the post construction runoff control program.
Year 5:
The Village will continue the post construction runoff control program.
Go to Additional
Pages
E.4 Pre-Construction Review of BMP Designs (You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village and McHenry County have ordinances and procedures in place that protect water quality and reduce the discharge
of pollutants by controlling post-construction site runoff. These procedures include review of the BMP designs by qualified staff
and inspection/enforcement during and after construction.
Measurable Goals, including frequencies:
The Village will continue these activities to reduce or prevent the discharge of pollutants from construction sites to the municipal
separate storm sewer system.
Milestones:
Year 1:
The Village will continue the post construction runoff control program.
Year 2:
The Village will continue the post construction runoff control program.
Year 3:
The Village will continue the post construction runoff control program.
Year 4:
The Village will continue the post construction runoff control program.
Year 5:
The Village will continue the post construction runoff control program.
Go to Additional
Pages
E.5 Site Inspections During Construction

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village and McHenry County have ordinances and procedures in place that protect water quality and reduce the discharge
of pollutants by controlling construction site runoff. These procedures include review of the BMP designs by qualified staff and
inspection/enforcement during and after construction.
Measurable Goals, including frequencies:
The Village will continue these activities to reduce or prevent the discharge of pollutants from construction sites to the municipal
separate storm sewer system.
Milestones:
Year 1:
The Village will continue the post construction runoff control program.
Year 2:
The Village will continue the post construction runoff control program.
Year 3:
The Village will continue the post construction runoff control program.
Year 4:
The Village will continue the post construction runoff control program.
Year 5:
The Village will continue the post construction runoff control program.
Go to Additional
Pages
E.6 Post-Construction Inspections

Brief Description of BMP:
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The Village and McHenry County have ordinances and procedures in place that protect water quality and reduce the discharge
of pollutants by controlling post-construction site runoff. These procedures include review of the BMP designs by qualified staff
and inspection/enforcement during and after construction.
Measurable Goals, including frequencies:
The Village will continue these activities to reduce or prevent the discharge of pollutants from construction sites to the municipal
separate storm sewer system.
Milestones:
Year 1:
The Village will continue the post construction runoff control program.
Year 2:
The Village will continue the post construction runoff control program.
Year 3:
The Village will continue the post construction runoff control program.
Year 4:
The Village will continue the post construction runoff control program.
Year 5:
The Village will continue the post construction runoff control program.
Go to Additional
Pages
E.7 Other Post-Construction Runoff Controls
F. Pollution Prevention/Good Housekeeping
Measurable Goals (include shared responsibilities)
Qualifying Local Programs:
The Village performs a variety of activities that meet the requirements of the Post-Construction Runoff Control minimum
control measure. This relates to BMP numbers F.1, F.2, F.3, F.4, F.5, and F.6.
F.1 Employee Training Program

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village will continue provide the training and other presentations that provide guidance and procedures for employees to
reduce or eliminate the discharge of pollutants from Village owned facilities and activities to the storm sewer system.
Measurable Goals, including frequencies:
The Village will continue to educate Public Works employees of current practices that contribute to storm water pollution and/or
to develop new procedures and make revisions to existing procedures that will curtail the discharge of pollutants to storm sewer
systems by Public Works employees, annually.
Milestones:
Year 1:
The Village will continue the pollution prevention and good housekeeping program to reduce or prevent the discharge of
pollutants from municipal activities to the storm sewer system.
Year 2:
The Village will continue the pollution prevention and good housekeeping program to reduce or prevent the discharge of
pollutants from municipal activities to the storm sewer system.
Year 3:
The Village will continue the pollution prevention and good housekeeping program to reduce or prevent the discharge of
pollutants from municipal activities to the storm sewer system.
Year 4:
The Village will continue the pollution prevention and good housekeeping program to reduce or prevent the discharge of
pollutants from municipal activities to the storm sewer system.
Year 5:
The Village will continue the pollution prevention and good housekeeping program to reduce or prevent the discharge of
pollutants from municipal activities to the storm sewer system.
Go to Additional
Pages
F.2 Inspection and Maintenance Program

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
Page 21 of 30
The Village has procedures and inspection forms for the routine inspections of ponds, stream channels and storm sewer
outfalls. The Village typically completes the inspection cycle once every three years or as funding allows.
Measurable Goals, including frequencies:
The Village will continue the inspection and maintenance program to identify and repair any stormwater issues with the
municipal separate storm sewer system.
Milestones:
Year 1:
The Village will continue with the inspection and maintenance program.
Year 2:
The Village will continue with the inspection and maintenance program.
Year 3:
The Village will continue with the inspection and maintenance program.
Year 4:
The Village will continue with the inspection and maintenance program.
Year 5:
The Village will continue with the inspection and maintenance program.
Go to Additional
Pages
F.3 Municipal Operations Storm Water Control(You may need to go to the next page to fill in this information)
Brief Description of BMP:
The Village has procedures and policies in place to prevent or reduce the discharge of pollutants from municipal operations and
actions.
Measurable Goals, including frequencies:
The Village will continue the municipal operations waste control program to curtail the discharge of pollutants to storm sewer
systems by Public Works employees.
Milestones:
Year 1:
The Village will continue the municipal operations stormwater control program.
Year 2:
The Village will continue the municipal operations stormwater control program.
Year 3:
The Village will continue the municipal operations stormwater control program.
Year 4:
The Village will continue the municipal operations stormwater control program.
Year 5:
The Village will continue the municipal operations stormwater control program.
Go to Additional
Pages
F.4 Municipal Operations Waste Disposal

(You may need to go to the next page to fill in this information)

Brief Description of BMP:

Page 22 of 30

The Village has procedures and policies to require the appropriate disposal of municipal generated wastes.
Measurable Goals, including frequencies:
The Village will continue the municipal operations waste control program to curtail the discharge of pollutants to storm sewer
systems by Public Works employees.
Milestones:
Year 1:
The Village will continue the municipal waste operations control program.
Year 2:
The Village will continue the municipal waste operations control program.
Year 3:
The Village will continue the municipal waste operations control program.
Year 4:
The Village will continue the municipal waste operations control program.
Year 5:
The Village will continue the municipal waste operations control program.
Go to Additional
Pages
F.5 Flood Management/Assess Guidelines

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
The Village and the McHenry County Stormwater Management ordinances require the appropriate management of
development and other uses within special flood hazard areas.
Measurable Goals, including frequencies:
The Village will continue to enforce the ordinance regarding potential uses of the special flood hazard area to limit potential for
the discharge of contaminants to the storm sewer system.
Milestones:
Year 1:
The Village will continue the special flood hazard area development and use requirements.
Year 2:
The Village will continue the special flood hazard area development and use requirements.
Year 3:
The Village will continue the special flood hazard area development and use requirements.
Year 4:
The Village will continue the special flood hazard area development and use requirements.
Year 5:
The Village will continue the special flood hazard area development and use requirements.
Go to Additional
Pages
F.6 Other Municipal Operations Controls

(You may need to go to the next page to fill in this information)

Brief Description of BMP:
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The Village performs a variety of activities that reduce or prevent pollutants including pesticides, herbicides, fertilizers and trash
from entering the storm sewer system and to minimize exposure. These activities are part of the Villages municipal operations
Measurable Goals, including frequencies:
The Village will continue the municipal operations controls to reduce/minimize or prevent the discharge of pollutants to storm
sewer systems by Public Works employees.
Milestones:
Year 1:
The Village will continue the municipal operations control program.
Year 2:
The Village will continue the municipal operations control program.
Year 3:
The Village will continue the municipal operations control program.
Year 4:
The Village will continue the municipal operations control program.
Year 5:
The Village will continue the municipal operations control program.
Go to Additional
Pages
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Part III. Certification
I certify under penalty of law that this document an all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the
information submitted. Based on my inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for knowingly submitting false
information, including the possibility of fines and imprisonment.
Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the Illinois
EPA commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony (415 ILCS 5/44 (h)).

Erik Morimoto

Director of Public Works

Authorized Representative Name

Title

May 30, 2016
Date

Authorized Representative Signature
You may complete this form online and save a copy locally before printing and signing the form. It should then be sent to:

Illinois Environmental Protection Agency
Bureau of Water
Division of Water Pollution Control
Attn: Permit Section
P.O. Box 19276
1021 North Grand Avenue East
Springfield, IL 62794-9276

Information required by this form must be provided to comply with 415 ILCS 5/39 (2000). Failure to do so may prevent this form from being processed and could
result in your application being denied.

Additional Info - Page 1
A. Public Education and Outreach
BMP Number

Add Another BMP

Delete Last Entry
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Additional Info - Page 2
B. Public Participation/Involvement
BMP Number

Add Another BMP

Delete Last Entry
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Additional Info - Page 3
C. Illicit Discharge Detection and Elimination
BMP Number C2

Add Another BMP

Delete Last Entry
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Additional Info - Page 4

D. Construction Site Runoff Control
BMP Number

Add Another BMP

Delete Last Entry
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Additional Info - Page 5

E. Post-Construction Runoff
BMP Number

Add Another BMP

Delete Last Entry
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Additional Info - Page 6
F. Pollution Prevention/Good
BMP Number

Add Another BMP

Delete Last Entry
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APPENDIX 8
Village of Cary Annual Facility Inspection Reports: Years 9-13

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
ANNUAL FACILITY INSPECTION REPORT
NPDES PERMIT FOR STORM WATER DISCHARGES
FROM MUNICIPAL SEPARATE STORM SEWER SYSTEMS (MS4)
Complete each section of this report.
REPORT PERIOD:

FROM: MARCH 2015

TO: MARCH 2016

MS4 OPERATOR INFORMATION: (As it appears on the current permit)
NAME: Village of Cary

TELEPHONE NUMBER: 847-639-0003

MAILING ADDRESS: 454 Cary Woods Circle
CITY: Cary

STATE: IL

ZIP: 60013

CONTACT PERSON: Erik Morimoto
(Person responsible for Annual Report)
NAME(S) OF GOVERNMENTAL ENTITY(IES) IN WHICH MS4 IS LOCATED: (As it appears on the current permit)
McHenry County

THE FOLLOWING ITEMS MUST BE ADDRESSED.
A.

CHANGES TO BEST MANAGEMENT PRACTICES (check appropriate BMP change(s) and attach information

regarding change(s) to BMP and measurable goals.)
1. Public Education and Outreach

4. Construction Site Runoff Control

2. Public Participation/Involvement

5. Post-Construction Runoff Control

3. Illicit Discharge Detection & Elimination

6. Pollution Prevention/Good Housekeeping

B.
Attach the status of compliance with permit conditions, an assessment of the appropriateness of your identified best
management practices and progress towards achieving the statutory goal of reducing the discharge of pollutants to the
MEP, and your identified measurable goals for each of the minimum control measures.
C.
Attach results of information collected and analyzed, including monitoring data, if any during the reporting period.
D.
Attach a summary of the storm water activities you plan to undertake during the next reporting cycle ( including an
implementation schedule.)
E.
Attach notice that you are relying on another government entity to satisfy some of your permit obligations (if
applicable).
F.
Attach a list of construction projects that your entity has paid for during the reporting period.

SIGNATURE:

DATE: May 30, 2016

Information required by this form must be provided to comply with 415 ILCS 5/39 (1996). Failure to do so may prevent this form from being processed
and could result in your application being denied. This form has been approved by the Forms Management Center.
IL 532 2585
WPC 691 JANUARY-2003

Information required by this form must be provided to comply with 415 ILCS 5/39 (1996). Failure to do so may prevent this form from being
processed and could result in your application being denied. This form has been approved by the Forms Management Center.
IL 532 2585
WPC 691 JANUARY-2003
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Part A. Changes to Best Management Practices
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Controls

F. Pollution Prevention/Good Housekeeping
X X X X X F.1 Employee Training Program
X X X X X F.2 Inspection and Maintenance
Program
X X X X X F.3 Municipal Operations Storm
Water Control
F.4 Municipal Operations Waste
Disposal
F.5 Flood Management/Assess
Guidelines
F.6 Other Municipal Operations
Controls
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Part B. Status of Compliance with Permit Conditions
(Provide the status of compliance with permit conditions, an assessment of the
appropriateness of your identified best management practices and progress towards
achieving the statutory goal of reducing the discharge of pollutants to the maximum
extent practicable [MEP], and your identified measurable goals for each of the
minimum control measures.)
The status of BMPs and measurable goals performed in Year 13 are described below.
1) PUBLIC EDUCATION AND OUTREACH
The Village performs a variety of activities that meet the requirements of the Public Education
and Outreach minimum control measure. These activities include BMP’s A.1, and A.6. A brief
description and status is provided below.
BMP No. A.1 – Distibuted Paper Material
Brief Description of BMP: The Village publishes an electronic newsletter which is emailed to Village residents. Dozens of other newsletters included articles notifying residents
of various collection events for leaves, landscape waste, tires, prescription drugs, holiday
trees, and holiday lights. By promoting proper disposal of these items, the Village reduces
the likelihood of illegal dumping into storm drains and drainage ways. The Village will
continue to include a stormwater and/or ambient water quality related articles in the Village’s
monthly newsletter at least once a year.
BMP No. A.6 – Other Public Education
Brief Description of BMP: The Village will continue to utilize other available outlets such
as the Village website to reach residents regarding stormwater and water quality information.
The Village web has a Stormwater Pollution Prevention section dedicated to prevention
resources such as educational articles, information about the Village’s stormwater
management program, and a telephone number for resident reporting of stormwater related
issues and impacts of stormwater discharges on water bodies. The Village will update and
modify their approach as need to stay current and keep residents informed.
2) PUBLIC PARTICIPATION AND INVOLVEMENT
The Village performs a variety of activities that meet the requirements of the Public Participation
and Involvement minimum control measure. These activities include BMP’s B.6 and B.7. A
brief description and status is provided below.
BMP No. B.6 – Program Coordination
Brief Description of BMP: The Village supports Adopt-a-Street clean-up activities that
reduces the amount of pollutants and other materials that make it to the MS4. The number of
residents participating in the event and the amount of waste collected is tracked. The Village
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regularly participates in volunteering activities that provide opportunities to interact with
residents and educate them on the importance of stormwater and water quality. Village staff
will continue to perform these activities and work to increase participation from its staff and
attendance by residents.
The Village participates and coordinates with the Fox River Watershed Group to identify
best management practices that are most appropriate and cost effective for the region to be
used by municipalities.
The Village participates and coordinates with the Silver and Sleepy Hollow Creeks
Watershed Coalition monthly meetings.
This “watershed planning” process is a
comprehensive, community supported approach to improving water quality, considering
groundwater protection, and restoring healthy aquatic communities on a watershed basis.
Watershed planning provides opportunities for community members from multiple
jurisdictions to work together and develop solutions to shared water resource challenges.
BMP No. B.7 – Other Public Involvement
Brief Description of BMP: The Village encourages and participates in the Adopt-AHighway program. By promoting clean-up activates, the Village reduces the likelihood of
debris and trach from entering into storm drains and drainage ways. The Village also
informs residents of the existence of a telephone number for reporting stormwater related
issues. Village staff members are active with the McHenry County Stormwater Management
Commission (SMC) with the Village Stormwater Chairman serving as the Vice President of
the McHenry County SMC. This ensures proactive updates with current stormwater
regulations. The Village also hosted an Open House in September of 2015 which allows the
public an opportunity to learn about the role of various Village departments and the work and
activities performed to protect water quality.
3) ILLICIT DISCHARGE DETECTION AND ELIMINATION
The Village performs a variety of activities that meet the requirements of the Illicit Discharge
Detection and Elimination minimum control measure. These activities include BMP’s C.1, C.2,
C.4, and C.7. A brief description and status is provided below.
BMP No. C.1 – Storm Sewer Map Preparation
Brief Description of BMP: The Village maintains an updated storm sewer system map. The
map shows the location all of the outfalls within the Village and identifies the name of all
waters that receive discharges from those outfalls. The map is currently up-to-date. The
Village is working to develop an extensive, GIS based storm sewer atlas map and inventory
of the storm sewer system outfalls. The Village will continue the work to update the system
and inventory as needed based on development and other stormwater improvements.
BMP No. C.2 – Regulatory Control Program
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Brief Description of BMP: The Village has developed and adopted their own Illicit
Discharge and Detection Ordinance (IDDO). The IDDO prohibits non-stormwater
discharges to the storm sewer system under Village jurisdiction. The Village will continue to
enforce the ordinance to prevent or eliminate non-stormwater discharges from the municipal
separate storm sewer system.
BMP No. C.4 – Illicit Discharge Tracing Procedures
Brief Description of BMP: The Village has existing policies and procedures in place to
trace and eliminate illicit discharges to the municipal separate storm sewer system identified
by resident reporting, visual dry weather screening, and public works maintenance activities.
These procedures include the utilization of the storm sewer map, existing design plans and
other available data to locate the source of potential pollutants. The Village will continue
these tracing activities as needed to reduce or eliminate non-stormwater discharges to the
MS4.
BMP No. C.7 – Visual Dry Weather Screening
Brief Description of BMP: The Village regularly performs annual dry weather screening of
all Village outfalls to identify illicit discharges as part of its maintenance activities. Annual
screening of 20% of storm sewer structures (manholes, catch basins, and inlets) with a
priority placed on screening storm sewer structures in industrial areas. The Village will
continue to perform these activities.
4) CONSTRUCTION SITE RUNOFF CONTROL
The Village enforces the McHenry County (County) Stormwater Management Ordinance (SMO)
and became a certified community in Year 12. The Village and McHenry County both have
ordinances and activities in place that meet the requirements of the Construction Site Runoff
Control minimum control measure. These activities include BMP’s D.1, D.2, D.4, D.5, and D.6.
A brief description and status is provided below.
BMP No. D.1 – Regulatory Control Program
Brief Description of BMP: The Village and County have ordinances in place to require the
review, inspection and enforcement of construction site runoff controls. The Village will
continue with these policies/procedures and update as needed based on the impending MS4
permit.
BMP No. D.2 – Erosion and Sediment Control BMPs
Brief Description of BMP: The Village and County have ordinances in place to require the
review, inspection and enforcement of soil erosion and sediment control best management
practices. The Village will continue these procedures to reduce or prevent the discharge of
soil and other potential pollutants from construction sites and amend as needed based on the
impending permit.
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BMP No. D.4 – Site Plan Review Procedures
Brief Description of BMP: The Village has procedures that require the review of site plan
for proposed developments for compliance. The Village will continue the review procedures
for developments to verify compliance with applicable NDPES regulations.
BMP No. D.5 – Public Information Handling Procedures
Brief Description of BMP: The Village has procedures in place to receive, log and address
publicly reported issues. The Village will continue these procedures and respond and/or
investigate as needed.
BMP No. D.6 – Site Inspection/Enforcement Procedures
Brief Description of BMP: The Village and County regulatory control programs all for the
inspection and enforcement for construction site runoff control. The Village will continue
the inspection and enforcement program to prevent the discharge of pollutants from
construction sites.
5) POST-CONSTRUCTION RUNOFF CONTROL
The Village and McHenry County both have ordinances and activities in place that meet the
requirements of the Post-Construction Runoff Control minimum control measure. These
activities include BMP’s E.2, E.3, E.4, and E.5. A brief description and status is provided below.
BMP No. E.2 – Regulatory Control Program
Brief Description of BMP: The Village and County have ordinances in place that require
the review, inspection and enforcement of post-construction runoff control measures. The
Village will continue to enforce the ordinances and verify compliance of all developments
following construction to reduce or prevent the discharge of pollutants to the MS4.
BMP No. E.3 – Long Term O&M Procedures
Brief Description of BMP: The Village has procedures for assisting and evaluating long
term maintenance of stormwater best management practices. The Village will continue to
assist developers, residents and other target audiences by providing sample maintenance
plans and conducting inspections as needed.
BMP No. E.4 – Pre-Construction Review of BMP Designs
Brief Description of BMP: The Village’s existing practices include the pre-construction
review of BMP designs. These procedures include pre-application meetings for large scale
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developments. The Village will continue the review procedures and modify as necessary to
maintain compliance.
BMP No. E.5 – Site Inspections During Construction
Brief Description of BMP: The Village performs site inspections during and after
construction at new development and redevelopment projects to verify compliance with the
runoff control requirements. The Village will continue these procedures aimed at preventing
the discharge of pollutants to the MS4.
6) POLLUTION PREVENTION AND GOOD HOUSEKEEPING
The Village performs a number of activities that meet the requirements of the Pollution Control
and Good Housekeeping minimum control measure. These activities include BMP’s F.1, F.2
and F.3. A brief description and status is provided below.
BMP No. F.1 – Employee Training Program
Brief Description of BMP: The Village conducts annual stormwater pollution prevention
training for Village employees to reduce or eliminate the discharge of pollutants from Village
owned facilities to the storm sewer system. The Village staff also includes two trained and
licensed pesticide applicators. The Village snow plow drivers attended McHenry County’s
Sensible Salting Workshop.
BMP No. F.2 - Inspection and Maintenance Program
Brief Description of BMP: The Village has an inspection and maintenance program in
place to evaluate and maintain the municipal stormwater facilities including annually
cleaning 50% of Village storm sewers and storm sewer structures. The Village maintains
ditches as needed or as requested by residents. Additional activities include Village street
sweeping program, 4-6 times per year. The Village will continue this program aimed at
reducing the amount of debris and other potential pollutants entering the municipal separate
storm sewer system.
BMP No. F.3 – Municipal Operations Storm Water Control
Brief Description of BMP: The Village has procedures and policies to prevent the
discharge of pollutants to the MS4 from municipal operations. These policies include
dewatering procedures, pumping activities and waste disposal. The Village has reviewed the
Stormwater Pollution Prevention Plan and will continue these operations and re-evaluate
and/or modify as needed to prevent the discharge of pollutants to the MS4.
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Part C. Information and Data Collection Results
(Provide information and water quality sampling/monitoring data related to illicit
discharge detection and elimination collected during the reporting period.)
During the March 2015 to February 2016 reporting period, the Village continued a Monitoring
Plan that involves weekly sampling the quality of water in the Fox River and also sampling the
quality of water flowing through Cary Creek at the Wastewater Treatment Plant. Approximately
75% of the Village drainage system is tributary to Cary Creek at this point, so the water quality
at this location is believed to be representative of the quality of runoff from the entire Village.
The Village collected samples from the Fox River near 2315 Grove Lane and collected samples
from Cary Creek near the Wastewater Treatment Plant. Dissolved oxygen, pH, temperature,
biological oxygen demand, phosphorus, and chloride were recorded for each sample.
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Part D. Summary of Year 14 Stormwater Activities
(Present a summary of the storm water activities you plan to undertake during the next
reporting cycle, including an implementation schedule in the sections following the
table.)
The table shown below summarizes the BMPs committed to for Year 14. Specific BMPs and
measurable goals for Year 14 program development activities are presented in the sections
following the table.
Note:

X indicates BMPs committed to for Year 14.

Year 14

Year 14

MS4
A. Public Education and Outreach
X
A.1 Distributed Paper Material
A.2 Speaking Engagement
X
A.3 Public Service Announcement
X
A.4 Community Event
A.5 Classroom Education Material
X
A.6 Other Public Education

MS4
D. Construction Site Runoff Control
D.1 Regulatory Control Program
X
X
D.2 Erosion and Sediment Control BMPs
D.3 Other Waste Control Program
X
D.4 Site Plan Review Procedures
X
D.5 Public Information Handling
Procedures
X
D.6 Site Inspection/Enforcement
Procedures
D.7 Other Construction Site Runoff
Controls

B.
X
X
X
X
C.
X
X
X
X
X
X
X
X

Public Participation/Involvement
B.1 Public Panel
B.2 Educational Volunteer
B.3 Stakeholder Meeting
B.4 Public Hearing
B.5 Volunteer Monitoring
B.6 Program Coordination
B.7 Other Public Involvement
Illicit Discharge Detection and
Elimination
C.1 Storm Sewer Map Preparation
C.2 Regulatory Control Program
C.3 Detection/Elimination Prioritization
Plan
C.4 Illicit Discharge Tracing Procedures
C.5 Illicit Source Removal Procedures
C.6 Program Evaluation and Assessment
C.7 Visual Dry Weather Screening
C.8 Pollutant Field Testing
C.9 Public Notification
C.10 Other Illicit Discharge Controls
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F.

X
X
X
X
X
X

Post-Construction Runoff Control
E.1 Community Control Strategy
E.2 Regulatory Control Program
E.3 Long Term O&M Procedures
E.4 Pre-Const Review of BMP Designs
E.5 Site Inspections During Construction
E.6 Post-Construction Inspections
E.7 Other Post-Const Runoff Controls

Pollution Prevention/Good Housekeeping
F.1 Employee Training Program
F.2 Inspection and Maintenance Program
F.3 Municipal Operations Storm Water
Control
X
F.4 Municipal Operations Waste Disposal
X
F.5 Flood Management/Assess Guidelines
X
F.6 Other Municipal Operations Controls
X
X
X
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1. Public Education and Outreach
The Village is committing to conduct Public Education and Outreach as part of its permit.
Public Education and Outreach requires implementation of a program to distribute
educational material to the community or conduct equivalent outreach activities about the
impacts of storm water discharges on water bodies and the steps that the public can take to
reduce pollutants to stormwater runoff. The Village commits to implementation of BMPs
related to A.1, A.3, A.4 and A.6 as described below.
BMP No. A.1
Brief Description of BMP:
The Village distributes a variety of paper materials from a number of sources informing
the public about stormwater or water quality and why they are important.
Measurable Goal(s), including frequencies:
The materials chosen will be targeted toward residents, businesses and other potential
pollutant sources to create better awareness and knowledge of the issue.
Milestones:

Year 14:
materials.

The Village will continue to distribute the educational

BMP No. A.3
Brief Description of BMP:
The Village publishes information about stormwater or water quality in the Village
newsletter.
Measurable Goal(s), including frequencies:
The articles chosen will be selected increase the resident's knowledge and awareness
regarding stormwater and water quality.
Milestones:

Year 14: Publish information articles in the Village newsletter at least
once a year.

BMP No. A.4
Brief Description of BMP:
The Village will also continue its presence and support for the annual National Night Out
sponsored by the Police Department. This activity provides another opportunity to
engage the public on stormwater related issues and why they are important to all residents
and businesses.
Measurable Goal(s), including frequencies:
The Village will continue presence at public events when possible.
Milestones:

Year 14: Maintain existing rain garden and seek additional partnerships
as funding allows.

Part D. Summary of Year 13 Stormwater Activities

D-2

BMP No. A.6
Brief Description of BMP:
The Village will utilize other means such as the Village website as a conduit for reaching
additional residents.
Measurable Goal(s), including frequencies:
The Village will provide specific information to the targeted residents on stormwater and
water quality issues.
Milestones:

Year 14: The Village will update and modify the information provided
as needed to stay current and informative.

2. Public Participation/Involvement
The Village will perform activities and services related to the Public
Participation/Involvement minimum control measure. BMPs will be implemented under
BMP numbers B.2, B.3, B.6 and B.7 as described below.
BMP No. B.2
Brief Description of BMP:
Village staff regularly participates in volunteering activities that provide opportunities to
interact with residents and educate them on the importance of stormwater and water
quality.
Measurable Goal(s), including frequencies:
Village staff will continue to perform these activities and work to increase participation
from its staff and attendance by residents.
Milestones:

Year 14: The Village will participate in at least one volunteering
activity each year.

BMP No. B.3
Brief Description of BMP:
The Village will work to conduct stakeholder meetings as needed to connect directly with
impacted residents and to distribute information.
Measurable Goal(s), including frequencies:
Stakeholder meetings offer direct input on issues impacting residents and provide an
opportunity to gather feedback as well as disseminate stormwater related information.
Milestones:

Year 14: The Villagewill work to hold one stakeholder meeting.

BMP No. B.6
Brief Description of BMP:
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Annually host a clean-up event around a stream or a detention basin. Track the number of
residents participating in the event and the amount of waste collected.
Measurable Goal(s), including frequencies:
Host a community clean-up event around a stream or a detention basin. Track the number
of residents participating in the event and the amount of waste collected.
Milestones:

Year 14: The Village will continue to host events.

BMP No. B.7
Brief Description of BMP:
Annually inform residents of the existence of a telephone number for reporting
stormwater related issues. Document the number of resident reports received annually.
Measurable Goal(s), including frequencies:
Document the number of resident reports received.
Milestones:

Year 14: The Village will continue with the program.

3. Illicit Discharge Detection and Elimination
The Village commits to performing some activities related to the Illicit Discharge Detection
and Elimination minimum control. BMPs will be implemented under BMP numbers C.1,
C.2, C.3, C.4, C.5, C.6, C.7 and C.8 as described below.
BMP No. C.1
Brief Description of BMP:
The Village has a storm sewer mapping system of the receiving streams and outfalls.
Measurable Goal(s), including frequencies:
The Village will review the map and update as needed.
Milestones:

Year 14: The Village will continue to update the map as necessary.

BMP No. C.2
Brief Description of BMP:
The Village has adopted an Illicit Discharge and Detection Ordinance.
Measurable Goal(s), including frequencies:
The Village will continue to enforce the existing ordinance that prevent non-stormwater
discharges to reduce or eliminate pollutants from entering the municipal separate storm
sewer system.
Milestones:

Year 14: The Village will continue to enforce the existing ordinance.
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BMP No. C.3
Brief Description of BMP:
The Village utilizes various tools to identify and report potential illicit discharges. The
Village also investigates reports of illicit discharges.
Measurable Goal(s), including frequencies:
The Village will continue to identify and investigate potential illicit discharges to reduce
or eliminate the impact on local stormwater systems and receiving streams.
Milestones:

Year 14: The Village will continue to identify and investigate potential
illicit discharges.

BMP No. C.4/C.5
Brief Description of BMP:
Develop procedures to trace and remove detected illicit discharges. Annually trace and
remove all illicit discharges identified by resident reporting, visual dry weather screening,
and public works maintenance activities.
Measurable Goal(s), including frequencies:
The Village will track, investigate and eliminate illicit discharges as reported, observed or
identified
Milestones:

Year 14: The Village will trace and eliminate illicit discharges as
needed.

BMP No. C.6
Brief Description of BMP:
The Village will evaluate the illicit discharge and detection program for effectiveness and
possible improvements.
Measurable Goal(s), including frequencies:
Regular evaluation of the program can provide valuable input and opportunity for
improvement.
Milestones:

Year 14: The Village will evaluate the program at least once a year.

BMP No. C.7
Brief Description of BMP:
Annual screening of all outfalls to identify any illicit discharges. Annual screening of
20% of storm sewer structures (manholes, catch basins, and inlets), with a priority placed
on storm sewer structures located in industrial areas.
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Measurable Goal(s), including frequencies:
The Village will work to utilize inspection forms while performing the dry weather
screening inspections.
Milestones:

Year 14: The Village will evaluate its dry weather inspection form and
procedures.

BMP No. C.8
Brief Description of BMP:
The Village regularly samples, test and documents the results of influent and effluent
flow to various lakes and streams throughout the community.
Measurable Goal(s), including frequencies:
The Village analyzes the stormwater quality to determine acceptable levels of water
quality of its lakes and streams.
Milestones:

Year 14: The Village will continue the testing.

4. Construction Site Runoff Control
The Village will perform activities and services related to the Construction Site Runoff
Control minimum control measure. BMPs will be implemented under BMP numbers D.1,
D.2, D.4, D.5 and D.6 as described below.
BMP No. D.1
Brief Description of BMP:
The Village and County have ordinances in place to allow for review, inspection, and
enforcement of construction site runoff controls.
Measurable Goal(s), including frequencies:
The Village will continue to review, inspect and enforce the ordinance regulations to
prevent or reduce the discharge of sediment or other pollutants from construction sites.
Milestones:

Year 14: The Village will enforce the regulatory procedures.

BMP No. D.2
Brief Description of BMP:
The Village and County have ordinances in place to allow for review, inspection, and
enforcement of construction site runoff control BMP's.
Measurable Goal(s), including frequencies:
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The Village will continue to review, inspect and enforce the ordinance regulations to
prevent or reduce the discharge of sediment or other pollutants from construction sites as
it relates to BMP's.
Milestones:

Year 14: The Village will enforce the regulatory procedures.

BMP No. D.4
Brief Description of BMP:
The Village has procedures that proposed development plans to be reviewed for
compliance.
Measurable Goal(s), including frequencies:
The Village will continue to require all developments to be reviewed for compliance with
NPDES regulations and other Village ordinance standards.
Milestones:

Year 14: The Village will enforce the review procedures.

BMP No. D.5
Brief Description of BMP:
The Village has produces in place for receiving, logging and addressing publicly reported
issues.
Measurable Goal(s), including frequencies:
The Village will continue to respond to publicly reported issues in a timely manner and
investigate as needed to address them.
Milestones:

Year 14: The Village will respond accordingly.

BMP No. D.6
Brief Description of BMP:
The Village and County regulatory programs allow for inspection and enforcement
procedures for construction site runoff control.
Measurable Goal(s), including frequencies:
The Village will continue to inspect all new developments for compliance with the
Village and County ordinances.
Milestones:

Year 14: The Village will enforce the ordinance.

5. Post-Construction Runoff Control
The Village will perform activities and services related to the Post-Construction Site Runoff
Control minimum control measure. BMPs will be implemented under BMP number E.2, E.3,
E.4, and E.5 as described below.
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BMP No. E.2
Brief Description of BMP:
The Village and County have ordinances in place that allow for the review, inspection
and enforcement of post-construction runoff control measures.
Measurable Goal(s), including frequencies:
The Village will continue to enforce the ordinances for compliance with post construction
runoff controls to prevent or reduce the discharge of contaminants from construction
sites.
Milestones:

Year 14: The Village will enforce the ordinances.

BMP No. E.3
Brief Description of BMP:
The Village and County have procedures in place for assisting and evaluating the long
term maintenance of stormwater best management practices.
Measurable Goal(s), including frequencies:
The Village will continue long term maintenance programs to assist developers and
residents.
Milestones:

Year 14: The Village will continue the long term maintenance program
as indicated in the SMO.

BMP No. E.4
Brief Description of BMP:
The Village and County have procedures in place for the pre-construction review of BMP
designs.
These procedures include pre-application meetings for large scale
developments.
Measurable Goal(s), including frequencies:
The Village will continue the review procedures and modify or evaluate as needed to
maintain compliance.
Milestones:

Year 14: The Village will continue the BMP review procedures.

BMP No. E.5
Brief Description of BMP:
The Village has procedures in place to perform site inspections during construction by
qualified personnel.
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Measurable Goal(s), including frequencies:
The Village will continue with the site inspections procedures to verify compliance of
BMP's in reducing and/or preventing the discharge of contaminants to local waterways
and storm sewers.
Milestones:

Year 14: The Village will continue with the site inspection procedures.

6. Pollution Prevention/Good Housekeeping
This minimum control measure involves the development and implementation of an
operation and maintenance program to reduce the discharge of pollutants from municipal
operations. This program must include a training program for municipal employees. The
Village will perform BMPs under BMP numbers F.1, F.2, F.3, F.4, F.5 and F.6 as described
below.
BMP No. F.1
Brief Description of BMP:
Annually conduct formal stormwater pollution prevention training for Village employees
on topics such as: dry weather observation of outfalls using the outfall reconnaissance
inventory, illicit discharge tracing and source removal procedures, maintenance of green
infrastructure (dry wells), and implementing the Stormwater Pollution Prevention Plan
for the Wastewater Treatment Facility and Public Works Facility. Document the date,
topic, and attendees for employee stormwater pollution prevention training.
Measurable Goal(s), including frequencies:
The Village will continue with the training program aimed at educating Village staff on
ways to reduce or prevent stormwater pollution from Village activities.
Milestones:

Year 14: The Village will continue with the training program.

BMP No. F.2
Brief Description of BMP:
Annually clean 50% of Village storm sewers and storm sewer structures. Sweep Village
streets four times per year and maintain ditches as needed or as requested by residents.
Annually document the weight of debris removed from the Village storm sewer system.
Measurable Goal(s), including frequencies:
The Village will continue the inspection and maintenance program of stormwater
facilities to reduce the amount of debris and pollutants that enter the stormwater system.
Milestones:

Year 14: Clean 50% of Village storm sewers and storm sewer structures.
Sweep Village streets four times per year and maintain ditches as needed.
Document the weight of debris removed from the Village storm sewer
system.
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BMP No. F.3
Brief Description of BMP:
The Village has procedures in place to reduce or prevent the discharge of contaminants to
the stormwater system from municipal operations.
Measurable Goal(s), including frequencies:
The Village will continue to be proactive in evaluating municipal activities that could
potentially introduce pollutants to the stormwater system and develop methods to reduce
or prevent them.
Milestones:

Year 14: The Village will continue with the municipal control measures
and evaluate additional methods as needed.

BMP No. F.4
Brief Description of BMP:
The Village has procedures that require appropriate disposal of all wastes generated
during municipal operations.
Measurable Goal(s), including frequencies:
The Village will continue with the disposal program and requirements to reduce or
eliminate the release of pollutants from municipal operations.
Milestones:

Year 14: The Village will continue with the municipal operations
disposal program.

BMP No. F.5
Brief Description of BMP:
The Village, County and State have strict development regulations related to floodplain
management and the evaluation of potential development in these areas.
Measurable Goal(s), including frequencies:
The Village will continue to enforce the requirements for potential development is special
flood hazard areas.
Milestones:

Year 14: The Village will continue to enforce the flood management
requirements.

BMP No. F.6
Brief Description of BMP:
The Village regularly evaluates their municipal activities for additional ways to reduce or
eliminate pollutants from entering the stormwater system including salt reduction,
additional de-icing alternatives and other actions.
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Measurable Goal(s), including frequencies:
The Village will continue to evaluate and develop methods or changes to existing
practices that can reduce or eliminate pollutants from entering the stormwater system
from municipal activities.
Milestones:

Year 14: The Village will continue the evaluation and monitoring
program.
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Part E. Notice of Qualifying Local Program
The Village of Cary has adopted and enforces the McHenry County Stormwater Management
Ordinance as a certified community. As a certified community the Village has the authority to
enforce the County Ordinance within the Village limits, including the Construction Site and
Post-Construction Stormwater Runoff Control requirements. As the Village takes on this
responsibility, it will assure that construction sites are meeting the ILR10 permit requirements as
well as the County’s Ordinance requirements. The Village will also evaluate its policy of
allowing drywells for infiltration in industrial areas and its policy toward long-term maintenance
of BMPs.
1. Public Education and Outreach:

The Village of Cary developed a comprehensive program during the previous 10 year NOI
permit period that provides Public Education and Outreach resources to its residents through
printed materials and the Village website. The Village will continue this program and the
associated activities.
This program relates to BMP numbers A.1, A.3, A.4 and A.6.
2. Public Participation/Involvement:
The Village and McHenry County developed a comprehensive program to address the Public
Participation/Involvement requirement developed during the initial 10 years of the NPDES Phase
II permit.
These programs relate to BMP numbers B.2, B.3, B.6 and B.7.
3. Illicit Discharge Detection and Elimination:
The Village has recently developed and adopted comprehensive program to address the Illicit
Discharge Detection and Elimination requirements of the NPDES Phase II program. The
applicable program details are outlined in the previous sections of this report.
These programs relate to BMP numbers C.1, C.2, C.3, C.4, C.5, C.6, C.7 and C.8.
4. Construction Site Runoff Control:
The Village of Cary has adopted and enforces the McHenry County Stormwater Management
Ordinance as a certified community. As a certified community the Village has the authority to
enforce the County Ordinance within the Village limits, including the Construction Site and
Post-Construction Stormwater Runoff Control requirements..
These programs relate to BMP numbers D.1, D.2, D.4, D.5 and D.6.
5. Post-Construction Runoff Control:
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E-1

The Village of Cary has adopted and enforces the McHenry County Stormwater Management
Ordinance as a certified community. As a certified community the Village has the authority to
enforce the County Ordinance within the Village limits, including the Construction Site and
Post-Construction Stormwater Runoff Control requirements.
These programs relate to BMP numbers E.2, E.3, E.4, and E.5.
6. Pollution Prevention/Good Housekeeping:
The goal of this BMP is to identify current practices that contribute to stormwater pollution and
implement programs and procedures for municipal activities that curtail the discharge of
pollutants to storm sewer systems. The applicable program details are outlined in the previous
sections of this report.
These programs relate to BMP number F.1, F.2, F.3, F.4, F.5 and F.6.

Part E. Notice of Qualifying Local Program

E-2

Part F. Construction Projects Conducted During Year 13
(Provide a list of construction projects your entity has paid for during the reporting
period.)
Project
Name

Project Size
(acres)

Construction
Start Date

Construction
End Date

There were no construction projects over 1 acre funded by the Village during this reporting year.

Part E. Notice of Qualifying Local Program

E-3

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
ANNUAL FACILITY INSPECTION REPORT
NPDES PERMIT FOR STORMWATER DISCHARGES
FROM MUNICIPAL SEPARATE STORM SEWER SYSTEMS (MS4)
MARCH 2014 TO FEBRUARY 2015 REPORTING PERIOD
VILLAGE OF CARY, ILLINOIS
A.

CHANGES TO BEST MANAGEMENT PRACTICES

There have been no changes to the Best Management Practices (BMPs) from the
Village’s Notice of Intent (NOI) for the reporting period from March 2014 to February
2015.
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STATUS OF COMPLIANCE WITH PERMIT CONDITIONS

The Village of Cary committed to a number of stormwater BMPs in order to meet the
requirements of the NPDES Phase II stormwater program. The following is a status
report on each of the BMPs and the activities that were undertaken during the March
2014 to February 2015 reporting period. The status or progress for each of the
measurable goals related to these BMPs is presented below.

BMP No. A.1 Distributed Paper Material
Measurable Goal(s), including frequencies: Annually publish a stormwater pollution
prevention related article in the resident newsletter.
Milestones:

Year 12: Publish a stormwater pollution prevention related article in the
resident newsletter.

BMP Status: The Village publishes an electronic newsletter which is e-mailed to
Village residents. The December 26, 2014 newsletter included an article
titled Wintertime Stormwater Pollution Prevention. Dozens of other
newsletters included articles notifying residents of various collection
events for leaves, landscape waste, tires, prescription drugs, holiday trees,
and holiday lights. By promoting proper disposal of these items, the
Village reduces the likelihood of illegal dumping into storm drains and
drainageways.

BMP No. A.6 Other Public Education
Measurable Goal(s), including frequencies:
prevention resources on the Village web site.
Milestones:

Post links to stormwater pollution

Year 12:Post links to stormwater pollution prevention resources on the
Village web site.

BMP Status: The Village web site includes links to stormwater pollution prevention
resources such as educational articles, information about the Village’s
stormwater management program, and a telephone number for resident
reporting of stormwater related issues.
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BMP No. B.6 Program Involvement
Measurable Goal(s), including frequencies: Annually host a clean-up event around a
stream or a detention basin. Track the number of residents participating in the event and
the amount of waste collected.
Milestones:

Year 12:Host a community clean-up event around a stream or a detention
basin. Track the number of residents participating in the event
and the amount of waste collected.

BMP Status: The Cary Pride Day attracted approximately 150 volunteers on April 26,
2014 for clean-ups at various locations in the rights-of-way of the
Village’s major roads. Approximately 400 cubic feet of waste was
collected.

BMP No. B.7 Other Public Involvement
Measurable Goal(s), including frequencies: Annually inform residents of the existence
of a telephone number for reporting stormwater related issues.
Milestones:

Year 12: Inform residents of the existence of a telephone number for
reporting stormwater related issues.

BMP Status: One Year 12 newsletter included an article titled Stormwater and Water
Quality Tips that encouraged residents to call the Public Works
Department to report stormwater related issues. In Year 12, the Village
was notified that the storm sewer outfall in the detention area behind 715
Spruce Tree Drive was eroded. Since receiving that report, the Village has
re-graded and stabilized the area with vegetation.
BMP No. C.1 Storm Sewer Map Preparation
Measurable Goal(s), including frequencies: Annually review the Storm Sewer Map
and update the Map as needed.
Milestones:

Year 12: Review the Storm Sewer Map and update the Map as needed.

BMP Status: The Village maintains an updated storm sewer system map. The map
shows the location all of the outfalls within the Village and identifies the
name of all waters that receive discharges from those outfalls. The map is
currently up-to-date.
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BMP No. C.2 Regulatory Control Program
Measurable Goal(s), including frequencies: Enforce the Municipal Code.
Milestones:

Year 12: Enforce the Municipal Code.

BMP Status: The Village enforces Section 13.20 of the Municipal Code, which
prohibits non-stormwater discharges to the storm sewer system, but the
Village is planning to adopt a new illicit discharge ordinance in Year 13.

BMP No. C.4/C.5 Illicit Discharge Tracing/Source Removal Procedures
Measurable Goal(s), including frequencies: Develop procedures to trace and remove
detected illicit discharges. Annually trace and remove all illicit discharges identified by
resident reporting, visual dry weather screening, and public works maintenance activities.
Milestones:

Year 12: Trace and remove all detected illicit discharges.

BMP Status: No suspicious discharges were detected or reported in Year 12.

BMP No. C.7 Visual Dry Weather Observation Program
Measurable Goal(s), including frequencies: Annual screening of all outfalls to identify
any illicit discharges. Annual screening of 20% of storm sewer structures (manholes,
catch basins, and inlets) with a priority placed on screening storm sewer structures in
industrial areas.
Milestones: Year 12: Screen all outfalls and 20% of storm sewer structures.
BMP Status: The Village screened all outfalls and 3,361 of its storm sewer structures in
Year 12.

BMP No. F.1 Employee Training Program
Measurable Goal(s), including frequencies: Annually conduct formal stormwater
pollution prevention training for Village employees.
Milestones:

Year 12: Conduct formal stormwater pollution prevention training for
Village employees.

BMP Status: The entire crew of Village snow plow drivers attended McHenry County’s
Sensible Salting Workshop in the Fall of 2014. The Village staff also
includes two trained and licensed pesticide applicators.
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BMP No. F.2 Inspection and Maintenance Program
Measurable Goal(s), including frequencies: Annually clean 50% of Village storm
sewers and storm sewer structures. Sweep Village streets 4 times per year. Maintain
ditches as needed or as requested by residents.
Milestones:

Year 12: Clean 50% of Village storm sewers and storm sewer structures.
Sweep Village streets 4 times. Maintain ditches as needed.

BMP Status: The Village of Cary annually cleans and maintains its drainage system.
Village streets were swept 9 times during the Spring and Summer in Year
12 and leaves were collected throughout the Fall. 3,361 storm sewer inlets
were cleaned and 30 catch basins were cleaned and repaired. Roadside
ditches were also maintained on an as needed basis or as requested by
residents.

BMP No. F.3 Municipal Operations Stormwater Control
Measurable Goal(s), including frequencies: Annually review the Stormwater Pollution
Prevention Plan for effectiveness and update the Plan as needed.
Milestones:

Year 12: Review the Stormwater Pollution Prevention Plan and update
the Plan as needed.

BMP Status: The Village reviewed its Stormwater Pollution Prevention Plan for the
Wastewater Treatment Facility and the Public Works facility in Year 12.
No updates to the Plan were necessary.
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INFORMATION AND DATA COLLECTION RESULTS

During the March 2014 to February 2015 reporting period, the Village continued a
Monitoring Plan that involves sampling the quality of water in the Fox River and also
sampling the quality of water flowing through Cary Creek at the Wastewater Treatment
Plant. Approximately 75% of the Village drainage system is tributary to Cary Creek at
this point, so the water quality at this location is believed to be representative of the
quality of runoff from the entire Village.
The Village collected samples from the Fox River near 2315 Grove Lane and collected
samples from Cary Creek near the Wastewater Treatment Plant. Dissolved oxygen, pH,
temperature, biological oxygen demand, phosphorus, and chloride were recorded for each
sample. In Year 12, the data for the Fox River and Cary Creek are very similar for nearly
every parameter. However, on average, the biological oxygen demand in Cary Creek was
60% lower than in the Fox River and the chloride concentration in Cary Creek was 50%
higher than in the Fox River.
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The Village plans to undertake the following activities during the March 2015 to
February 2016 reporting period:
BMP No. A.1 Distributed Paper Material
Measurable Goal(s), including frequencies: Annually publish a stormwater pollution
prevention related article in the resident newsletter.
Milestones:

Year 13:Publish a stormwater pollution prevention related article in the
resident newsletter.

BMP No. A.6 Other Public Education
Measurable Goal(s), including frequencies:
prevention resources on the Village web site.
Milestones:

Post links to stormwater pollution

Year 13:Post links to stormwater pollution prevention resources on the
Village web site.

BMP No. B.6 Program Involvement
Measurable Goal(s), including frequencies: Annually host a clean-up event around a
stream or a detention basin. Track the number of residents participating in the event and
the amount of waste collected.
Milestones: Year 13:
Host a community clean-up event around a stream or a
detention basin. Track the number of residents participating in the event and the amount
of waste collected.

BMP No. B.7 Other Public Involvement
Measurable Goal(s), including frequencies: Annually inform residents of the existence
of a telephone number for reporting stormwater related issues. Document the number of
resident reports received annually.
Milestones:

Year 13:Inform residents of the existence of a telephone number for
reporting stormwater related issues. Document the number of
resident reports received.

- 7 of 11-

Village of Cary

Year 12 Annual Facility Inspection Report

BMP No. C.1 Storm Sewer Map Preparation
Measurable Goal(s), including frequencies: Annually review the Storm Sewer Map
and update the Map as needed.
Milestones:

Year 13:Review the Storm Sewer Map and update the Map as needed.

BMP No. C.2 Regulatory Control Program
Measurable Goal(s), including frequencies: Enforce the Municipal Code.
Milestones:

Year 13:Adopt an illicit discharge ordinance.

BMP No. C.4/C.5 Illicit Discharge Tracing/Source Removal Procedures
Measurable Goal(s), including frequencies: Develop procedures to trace and remove
detected illicit discharges. Annually trace and remove all illicit discharges identified by
resident reporting, visual dry weather screening, and public works maintenance activities.
Milestones:

Year 13: Trace and remove all detected illicit discharges.

BMP No. C.7 Visual Dry Weather Screening
Measurable Goal(s), including frequencies: Annual screening of all outfalls to identify
any illicit discharges. Annual screening of 20% of storm sewer structures (manholes,
catch basins, and inlets), with a priority placed on storm sewer structures located in
industrial areas.
Milestones:

Year 13:

Screen all outfalls and 20% of storm sewer structures.

BMP No. D1/D2/D3/D4/D6 Construction Site Stormwater Runoff Control
Measurable Goal(s), including frequencies: Enforce the County Ordinance and the
Village Code.
Milestones:

Year 13: Become certified by the County to enforce the County
Stormwater Management Ordinance.
Enforce the County
Ordinance and the Village Code.
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BMP No. E2/E3/E4/E5/E6 Post-Construction Site Stormwater Runoff Control
Measurable Goal(s), including frequencies: Enforce the County Ordinance and the
Village Code.
Milestones:

Year 13: Become certified by the County to enforce the County
Stormwater Management Ordinance.
Enforce the County
Ordinance and the Village Code

BMP No. F.1 Employee Training Program
Measurable Goal(s), including frequencies: Annually conduct formal stormwater
pollution prevention training for Village employees on topics such as: dry weather
observation of outfalls using the outfall reconnaissance inventory, illicit discharge tracing
and source removal procedures, maintenance of green infrastructure (dry wells), and
implementing the Stormwater Pollution Prevention Plan for the Wastewater Treatment
Facility and Public Works Facility. Document the date, topic, and attendees for
employee stormwater pollution prevention training.
Milestones:

Year 13:Conduct formal stormwater pollution prevention training for
Village employees. Document the date, topic, and attendees for
employee stormwater pollution prevention training.

BMP No. F.2 Inspection and Maintenance Program
Measurable Goal(s), including frequencies: Annually clean 50% of Village storm
sewers and storm sewer structures. Sweep Village streets four times per year and
maintain ditches as needed or as requested by residents. Annually document the weight
of debris removed from the Village storm sewer system.
Milestones:

Year 13:Clean 50% of Village storm sewers and storm sewer structures.
Sweep Village streets four times per year and maintain ditches as
needed. Document the weight of debris removed from the
Village storm sewer system.

BMP No. F.3 Municipal Operations Stormwater Control
Measurable Goal(s), including frequencies: Annually review the Stormwater Pollution
Prevention Plan for effectiveness and update the Plan as needed.
Milestones:

Year 13:Review the Stormwater Pollution Prevention Plan and update the
Plan as needed.
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NOTICE OF QUALIFYING LOCAL PROGRAM

The Village of Cary is relying on McHenry County to perform BMPs D and E regarding
construction and post-construction site runoff control. The Village cooperates with
County enforcement of the Stormwater Management Ordinance enforcement by notifying
the County of potential ordinance violations and by withholding building permits until
applicants have obtained a stormwater management permit from the County.
The Village is in the process of becoming a Certified Community under the McHenry
County Stormwater Management Ordinance, which would give the Village the authority
to enforce the County Ordinance within the Village limits, including the Construction
Site and Post-Construction Stormwater Runoff Control requirements. As the Village
takes on this responsibility, it will assure that construction sites are meeting the ILR10
permit requirements as well as the County’s Ordinance requirements. The Village will
also evaluate its policy of allowing drywells for infiltration in industrial areas and its
policy toward long-term maintenance of BMPs.
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CONSTRUCTION PROJECTS CONDUCTED DURING REPORTING
PERIOD

For the period from March 2014 to February 2015, the Village initiated and/or
completed the following construction projects:




Jandus Cutoff Road at U.S. Route 14 Improvement
2014 Resurfacing and Water Main Program
2014 Sidewalk Replacement Program
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CHANGES TO BEST MANAGEMENT PRACTICES

Changes are proposed to several of the Best Management Practices (BMPs) described in
the Village of Cary’s Notice of Intent (NOI). Each proposed change is described below.

BMP No. B.6 Program Involvement
Brief Description of BMP: Annually host a clean-up event around a stream or a
detention basin. Track the number of residents participating in the event and the amount
of waste collected.
The Village proposes to replace BMP No. B.6 (Program Involvement – Community
Waste Collection Event) with this BMP. This BMP will involve the public in an event
that will more directly reduce stormwater pollution.

BMP No. C.7 Visual Dry Weather Observation Program
Brief Description of BMP: Continue annual screening of all outfalls and annual
screening of 20% of storm sewer structures, but prioritize screening of the storm sewer
structures in industrial areas.

BMP No. D1/D2/D3/D4/D6 Construction Site Stormwater Runoff Control
Brief Description of BMP: The Village is in the process of becoming a Certified
Community under the McHenry County Stormwater Management Ordinance, which
would give the Village the authority to enforce the County Ordinance within the Village
limits, including the Construction Site Stormwater Runoff Control requirements. As the
Village takes on this responsibility, it will assure that construction sites are meeting the
ILR10 permit requirements as well as the County’s Ordinance requirements.
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BMP No. E2/E3/E4/E5/E6 Post-construction Site Stormwater Runoff Control
Brief Description of BMP: The Village is in the process of becoming a Certified
Community under the McHenry County Stormwater Management Ordinance, which
would give the Village the authority to enforce the County Ordinance within the Village
limits, including the Post-construction Site Stormwater Runoff Control requirements.
During this process, the Village will evaluate its policy of allowing drywells for
infiltration in industrial areas and its policy toward long-term maintenance of BMPs.
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STATUS OF COMPLIANCE WITH PERMIT CONDITIONS

The Village of Cary committed to a number of stormwater BMPs in order to meet the
requirements of the NPDES Phase II stormwater program. The following is a status
report on each of the BMPs and the activities that were undertaken during the March
2013 to February 2014 reporting period. The status or progress for each of the
measurable goals related to these BMPs is presented below.

BMP No. A.1 Distributed Paper Material
Measurable Goal(s), including frequencies: Annually publish a stormwater pollution
prevention related article in the resident newsletter.
Milestones:

Year 11: Publish a stormwater pollution prevention related article in the
resident newsletter.

BMP Status: The Village publishes an electronic newsletter which is e-mailed to
Village residents. One Year 11 newsletter included an article titled
Stormwater and Water Quality Tips. Dozens of other newsletters included
articles notifying residents of various collection events for landscape
waste, tires, prescription drugs, holiday trees, and holiday lights. By
promoting proper disposal of these items, the Village reduces the
likelihood of illegal dumping into storm drains and drainageways.

BMP No. A.6 Other Public Education
Measurable Goal(s), including frequencies:
prevention resources on the Village web site.
Milestones:

Post links to stormwater pollution

Year 11:Post links to stormwater pollution prevention resources on the
Village web site.

BMP Status: The Village web site has been updated and now includes links to
stormwater pollution prevention resources such as educational articles,
information about the Village’s stormwater management program, and a
telephone number for resident reporting of stormwater related issues.
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BMP No. B.6 Program Involvement
Measurable Goal(s), including frequencies: Annually host a clean-up event around a
stream or a detention basin. Track the number of residents participating in the event and
the amount of waste collected.
Milestones:

Year 11:Host a community clean-up event around a stream or a detention
basin. Track the number of residents participating in the event
and the amount of waste collected.

BMP Status: The Cary Pride Day attracted approximately 100 volunteers on April 20,
2013 for clean-ups at the following locations:








West Margaret Terrace at 1st Street detention basin;
1st Street right-of-way;
Veteran’s Park detention pond;
Maplewood School site and detention area;
Cary-Algonquin Road Cimarron detention basin;
Silver Lake Road Jaycee Park pond;
Three Oaks Assisted Living detention area.

BMP No. B.7 Other Public Involvement
Measurable Goal(s), including frequencies: Annually inform residents of the existence
of a telephone number for reporting stormwater related issues.
Milestones:

Year 11: Inform residents of the existence of a telephone number for
reporting stormwater related issues.

BMP Status: One Year 11 newsletter included an article titled Stormwater and Water
Quality Tips that encouraged residents to call the Public Works
Department to report illegal dumping. There were no resident reports in
Year 11.
BMP No. C.1 Storm Sewer Map Preparation
Measurable Goal(s), including frequencies: Annually review the Storm Sewer Map
and update the Map as needed.
Milestones:

Year 11: Review the Storm Sewer Map and update the Map as needed.

BMP Status: The Village maintains an updated storm sewer system map. The map
shows the location all of the outfalls within the Village and identifies the
name of all waters that receive discharges from those outfalls. The map is
currently up-to-date.
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BMP No. C.2 Regulatory Control Program
Measurable Goal(s), including frequencies: Enforce the Municipal Code.
Milestones:

Year 11: Enforce the Municipal Code.

BMP Status: The Village enforces Section 13.20 of the Municipal Code, which
prohibits non-stormwater discharges to the storm sewer system, but the
Village is planning to adopt a new illicit discharge ordinance in Year 12.

BMP No. C.4/C.5 Illicit Discharge Tracing/Source Removal Procedures
Measurable Goal(s), including frequencies: Develop procedures to trace and remove
detected illicit discharges. Annually trace and remove all illicit discharges identified by
resident reporting, visual dry weather screening, and public works maintenance activities.
Milestones:

Year 11: Trace and remove all detected illicit discharges.

BMP Status: No suspicious discharges were detected or reported in Year 11.

BMP No. C.7 Visual Dry Weather Observation Program
Measurable Goal(s), including frequencies: Annual screening of all outfalls to identify
any illicit discharges. Annual screening of 20% of storm sewer structures including
manholes, catch basins, and inlets.
Milestones: Year 11: Screen all outfalls and 20% of storm sewer structures.
BMP Status: The Village screened all outfalls and at least 20% of its storm sewer
structures in Year 11.

BMP No. F.1 Employee Training Program
Measurable Goal(s), including frequencies: Annually conduct formal stormwater
pollution prevention training for Village employees.
Milestones:

Year 11: Conduct formal stormwater pollution prevention training for
Village employees.
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BMP Status: The Village has obtained a DVD for formal staff training on Stormwater
Pollution Prevention for Municipal Operations. The DVD will be utilized
for staff training beginning in Year 12.

BMP No. F.2 Inspection and Maintenance Program
Measurable Goal(s), including frequencies: Annually clean 50% of Village storm
sewers and storm sewer structures. Sweep Village streets 4 times per year. Maintain
ditches as needed or as requested by residents.
Milestones:

Year 11: Clean 50% of Village storm sewers and storm sewer structures.
Sweep Village streets 4 times. Maintain ditches as needed.

BMP Status: The Village of Cary annually cleans and maintains its drainage system.
Village streets were swept 9 times during the Spring and Summer in Year
11 and leaves were collected throughout the Fall. These activities resulted
in the collection of approximately 200 tons of material from the drainage
system. Roadside ditches were also maintained on an as needed basis or
as requested by residents.

BMP No. F.3 Municipal Operations Stormwater Control
Measurable Goal(s), including frequencies: Annually review the Stormwater Pollution
Prevention Plan for effectiveness and update the Plan as needed.
Milestones:

Year 11: Review the Stormwater Pollution Prevention Plan and update
the Plan as needed.

BMP Status: The Village reviewed its Stormwater Pollution Prevention Plan for the
Wastewater Treatment Facility and the Public Works facility in Year 11.
No updates to the Plan were necessary.
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INFORMATION AND DATA COLLECTION RESULTS

During the March 2013 to February 2014 reporting period, the Village continued a
Monitoring Plan, which involves sampling the quality of water in the Fox River and also
sampling the quality of water flowing through Cary Creek at the Wastewater Treatment
Plant. Approximately 75% of the Village drainage system is tributary to Cary Creek at
this point, so the water quality at this location is believed to be representative of the
quality of runoff from the entire Village.
The Village collected samples from the Fox River near 2315 Grove Lane and recorded
the temperature, pH, and dissolved oxygen. Throughout the year, the monthly average
temperature varied between 32.8o – 78.0o, the monthly average pH varied between 7.53 –
9.05 and the monthly average dissolved oxygen varied between 9.6 – 16.8 mg/L.
The Village collected samples from Cary Creek near the Wastewater Treatment Plant and
recorded the temperature, pH, and dissolved oxygen. Throughout the year, the monthly
average temperature varied between 36.0o – 69.0o, the monthly average pH varied
between 7.91 – 8.47 and the monthly average dissolved oxygen varied between 9.7 – 16.0
mg/L.
In Year 12, the Village will continue monitoring these parameters in the Fox River and
Cary Creek. The Village will also begin monitoring these parameters at the outlet from
two large detention basins for comparison.
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The Village plans to undertake the following activities during the March 2014 to
February 2014 reporting period:
BMP No. A.1 Distributed Paper Material
Measurable Goal(s), including frequencies: Annually publish a stormwater pollution
prevention related article in the resident newsletter.
Milestones:

Year 12:Publish a stormwater pollution prevention related article in the
resident newsletter.

BMP No. A.6 Other Public Education
Measurable Goal(s), including frequencies:
prevention resources on the Village web site.
Milestones:

Post links to stormwater pollution

Year 12:Post links to stormwater pollution prevention resources on the
Village web site.

BMP No. B.6 Program Involvement
Measurable Goal(s), including frequencies: Annually host a clean-up event around a
stream or a detention basin. Track the number of residents participating in the event and
the amount of waste collected.
Milestones: Year 12:
Host a community clean-up event around a stream or a
detention basin. Track the number of residents participating in the event and the amount
of waste collected.

BMP No. B.7 Other Public Involvement
Measurable Goal(s), including frequencies: Annually inform residents of the existence
of a telephone number for reporting stormwater related issues. Document the number of
resident reports received annually.
Milestones:

Year 12:Inform residents of the existence of a telephone number for
reporting stormwater related issues. Document the number of
resident reports received.
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BMP No. C.1 Storm Sewer Map Preparation
Measurable Goal(s), including frequencies: Annually review the Storm Sewer Map
and update the Map as needed.
Milestones:

Year 12:Review the Storm Sewer Map and update the Map as needed.

BMP No. C.2 Regulatory Control Program
Measurable Goal(s), including frequencies: Enforce the Municipal Code.
Milestones:

Year 12:Adopt an illicit discharge ordinance.

BMP No. C.4/C.5 Illicit Discharge Tracing/Source Removal Procedures
Measurable Goal(s), including frequencies: Develop procedures to trace and remove
detected illicit discharges. Annually trace and remove all illicit discharges identified by
resident reporting, visual dry weather screening, and public works maintenance activities.
Milestones:

Year 12: Trace and remove all detected illicit discharges.

BMP No. C.7 Visual Dry Weather Screening
Measurable Goal(s), including frequencies: Annual screening of all outfalls to identify
any illicit discharges. Annual screening of 20% of storm sewer structures including
manholes, catch basins, and inlets, with a priority placed on storm sewer structures
located in industrial areas.
Milestones:

Year 12:

Screen all outfalls and 20% of storm sewer structures.

BMP No. D1/D2/D3/D4/D6 Construction Site Stormwater Runoff Control
Measurable Goal(s), including frequencies: Enforce the County Ordinance and the
Village Code.
Milestones:

Year 12: Become certified by the County to enforce the County
Stormwater Management Ordinance.
Enforce the County
Ordinance and the Village Code.
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BMP No. E2/E3/E4/E5/E6 Post-Construction Site Stormwater Runoff Control
Measurable Goal(s), including frequencies: Enforce the County Ordinance and the
Village Code.
Milestones:

Year 12: Become certified by the County to enforce the County
Stormwater Management Ordinance.
Enforce the County
Ordinance and the Village Code

BMP No. F.1 Employee Training Program
Measurable Goal(s), including frequencies: Annually conduct formal stormwater
pollution prevention training for Village employees on topics such as: dry weather
observation of outfalls using the outfall reconnaissance inventory, illicit discharge tracing
and source removal procedures, maintenance of green infrastructure (dry wells), and
implementing the Stormwater Pollution Prevention Plan for the Wastewater Treatment
Facility and Public Works Facility. Document the date, topic, and attendees for
employee stormwater pollution prevention training.
Milestones:

Year 12:Conduct formal stormwater pollution prevention training for
Village employees. Document the date, topic, and attendees for
employee stormwater pollution prevention training.

BMP No. F.2 Inspection and Maintenance Program
Measurable Goal(s), including frequencies: Annually clean 50% of Village storm
sewers and storm sewer structures. Sweep Village streets four times per year and
maintain ditches as needed or as requested by residents. Annually document the weight
of debris removed from the Village storm sewer system.
Milestones:

Year 12:Clean 50% of Village storm sewers and storm sewer structures.
Sweep Village streets four times per year and maintain ditches as
needed. Document the weight of debris removed from the
Village storm sewer system.

BMP No. F.3 Municipal Operations Stormwater Control
Measurable Goal(s), including frequencies: Annually review the Stormwater Pollution
Prevention Plan for effectiveness and update the Plan as needed.
Milestones:

Year 12:Review the Stormwater Pollution Prevention Plan and update the
Plan as needed.
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NOTICE OF QUALIFYING LOCAL PROGRAM

The Village of Cary is relying on McHenry County to perform BMPs D and E regarding
construction and post-construction site runoff control. The Village cooperates with
County enforcement of the Stormwater Management Ordinance enforcement by notifying
the County of potential ordinance violations and by withholding building permits until
applicants have obtained a stormwater management permit from the County.
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Year 11 Annual Facility Inspection Report

CONSTRUCTION PROJECTS CONDUCTED DURING REPORTING
PERIOD

For the period from March 2013 to February 2014, the Village initiated and/or
completed the following construction projects:





2013 Resurfacing Program
2013 Sidewalk Replacement Program
2013 Crack Sealing Program
Briargate Road Parking Lot
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Critical Trends in Illinois Ecosystems Chapter Five:
Fox and Des Plaines Rivers Watershed (2001)

Fox and Des Plaines Rivers Watershed
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Fox and Des Plaines
Rivers Watershed
Located in the northeastern part of the
state, the Fox and Des Plaines is the
most urbanized ISIS watershed. More than
one-third of the area consists of
urbanized and developed land,
accounting for one-half of such
land cover in the state. The
watershed has the most nonforested wetland acres in the
state as well as the highest percentage of wetland in a watershed. It also has the least amount of
cropland acreage and the smallest percentage of cropland in a watershed.
(See page 104 for a color map of the
watershed’s land cover. )
Five Resource Rich Areas are in the Fox
and Des Plaines watershed — Thorn Creek, Des
Plaines River, DuPage River, Chain O’Lakes-Fox
River, Illinois Beach and Prairie Parklands.
• Thorn Creek is a relatively small area — 32
square miles in a heavily urbanized area.
Natural resources are confined along streams
and in forest preserves. The Thorn Creek
Nature Preserve has narrow ridges and deep

•

ravines, shallow depressions, broad
uplands and the stream valley.
• The Des Plaines River RRA is a
small — 68 square miles — highly
urbanized site which forms a narrow
corridor along the river from just
west of Chicago to Joliet. Relatively
high percentages of upland woods
and non-forested wetlands occur at
this site. Important natural features
include prairie, savanna, river bluffs,
cliffs, wetland, floodplain and upland
forest.
• The DuPage River RRA, comprised of the watershed of the East
Branch of the Du Page River, is located
in the highly urbanized western suburbs of Chicago. With its small size (81
square miles) it has a high percentage of
upland forest (19%) and non-forested wetlands (3%).
The Chain O’Lakes-Fox River RRA (447 square
miles) encompasses the area of most recent
glaciation in Illinois. Significant natural features
include glacial landforms, natural lakes, and

Table 18. Watershed Land Cover
Land Cover
Upland forest
Grassland
Non-forested wetlands
Bottomland forest
Water
Urban/built-up
Cropland
Total acreage

Acres
290,149
326,288
78,237
26,448
36,275
931,664
877,925
2,566,987

Percent of Watershed
11.3%
12.7%
3.1%
1.0%
1.4%
36.3%
34.2%
100.0%

(4)
(8)
(1)
(9)
(5)
(1)
(10)

Statewide Percentage*
7.0%
5.1%
22.0%
3.0%
7.3%
49.8%
4.1%
7.1%

(7)
(10)
(1)
(10)
(7)
(1)
(10)
(9)

* The watershed’s percentage of the land cover type statewide, e.g., 7% of the state’s upland forests are
located in this watershed. Note: the watershed’s rank (1st-10th) is shown in parentheses.

The watershed
has the most
non-forested
wetland acres in
the state as well
as the highest
percentage of
wetland in a
watershed.
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•

Most fish richness
measures were also
close to statewide
averages and
habitat quality
was slightly higher
than the statewide
average.

•

many types of wetland — bogs, fens, seeps, and
shallow and deep marshes. Some rare species
and community types are limited in their
distribution to this area of the state. Urban
expansion from the Chicago metropolitan
region continues to put severe pressure on the
natural resources here.
Even though its boundaries include urbanized
areas of the Chicago metropolitan region, the
Illinois Beach RRA (77 square miles) is one of
the most ecologically rich and unique areas in
Illinois. Its location on the shores of Lake
Michigan provides a diversity of habitats that
support a wide variety of plants and animals.
Significant and unusual topographic features
include beaches, ridges and swales, and dunes.
The area is an important migratory route for
birds.
The dominant feature of the Prairie Parklands
RRA is the recently created Midewin National
Tallgrass Prairie, the nation’s first federally
designated tallgrass prairie, at the former Joliet
Arsenal. Significant natural resources include
prairies, wetlands and streams. The largest

concentration of upland sandpipers in the state
is in the Prairie Parklands area. The RRA takes
in 239 square miles — 41% in this watershed
and 59% in the Kankakee/Vermilion/Mackinaw
watershed.

ECOSYSTEM MONITORING
HBI values at the eight sites sampled by CTAP biologists indicate moderate organic enrichment, while
EPT richness was slightly below the statewide
average. Most fish richness measures were also
close to statewide averages and habitat quality was
slightly higher than the statewide average.One high
quality stream was Ferson Creek below Kane
County’s Leroy Oaks Forest Preserve; it had high
habitat quality, good EPT and HBI scores, and high
fish richness. The lowest quality site was Willow
Creek at Rosemont. It supported no EPT species,
relatively low fish richness, and had a very low
habitat quality score.
RiverWatch volunteers collected 313 samples
at 139 sites on 91 streams. Most RiverWatch
biological indicator data also suggest the watershed
is below-average in ecological quality. It ranked seventh and eighth among the ten watersheds in MBI
and EPT taxa, suggesting that organic pollution has
disturbed sensitive taxa. It ranked fifth in taxa
richness — with 9.1 taxa per site, slightly above the
state average of 8.9 — but seventh in taxa
dominance. Sowbugs and hydropsychid caddisfly
are the most common taxa.
Table 19. Watershed Indicator Scorecard
Indicator

Figure 35. Monitoring sites

Macroinvertebrates
HBI
MBI
EPT richness
EPT taxa (RW)
Taxa richness
Taxa dominance
Fish
Native fish
Darter richness
Exotic species
Habitat
Habitat score

Watershed Statewide Watershed
Value
Value
Ranking

5.1
6.0
6.6
2.2
9.1
80.4%

5.2
5.7
7.1
2.6
8.9
80.4%

5
7
6
8
5
7

14.3
1.8
0.3

13.6
1.9
0.2

4
5
6

94.9

88.6

4

Fox and Des Plaines Rivers Watershed

Table 20. MBI Values

Table 21. Tree Species with the Highest
Importance Values

Statistic

1995 1996 1997 1998 1999 Overall

Mean

6.65

5.91 6.11

5.95

5.81

6.02

Standard deviation 1.78

0.92 0.98

1.02

0.97

1.02

Minimum

4.84 4.52

3.63

3.47

3.47

30.6

Ash

14%

16%

Basswood

11%

11%
19%

4.23

Importance
Value

Species

% of total
% of total
trees counted
basal area
(n=1,943)
(22.1m2/ha)

Maximum

9.44

9.97 9.50

11.00 8.80

11.00

22.9

Number of sites*

10

40

110

306

20.7

White oak

6%

15.5

Hawthorn

9%

3%

15.4

Bur oak

3%

11%

13.7

Slippery elm

7%

5%

13.5

Buckthorn

14%

3%

63

83

* Only samples with at least 25 organisms were
included in the analysis.

ForestWatch volunteers monitored 14 sites in
the Fox and Des Plaines Rivers watershed in the fall
of 1998. Ten were upland forests (4 oak-hickory, 4
maple-ash-basswood, 2 bur oak) and four were
bottomland forests (2 ash-elm-maple, 1 ash-cottonwood, 1 scrub). Tree species richness ranged from
four to 16 species per site, averaging 10.2 per site,
slightly below the statewide average of 11.8 species
per site.The site with only four species was dominated by hawthorn trees and was characterized as
scrub. Thirty-eight tree taxa were recorded in the
watershed (75 taxa statewide).
The great abundance of buckthorn recorded
here is alarming. This non-native invasive woody
plant is particularly abundant in northeastern
Illinois and seems to be a problem throughout the
watershed. It grows in both shrub and tree form,
spreads rapidly and crowds out native vegetation,
reducing the diversity of the forest and the ability
of native plants and animals to survive.
In general, the trees that were most abundant
also had the highest basal areas and importance
values (Table 21). Buckthorn is an exception. Since
it is an understory tree it does not grow very large
and is only ninth in basal area and seventh in importance value. In contrast, white oak trees grow very
large. Despite being seventh in abundance, they
have the greatest basal area and are third in
importance.
Two upland sites showed some signs of maple
takeover. The site graphed in Figure 36 shows that
sugar maples dominate the smallest size class,
indicating poor regeneration by oaks and hickories
and the possible future dominance of maples.This
likely reflects changes in the fire regime in the area.

9.0

Black cherry

6%

3%

7.2

Sugar maple

3%

4%

6.7

Red oak group

3%

4%

There were no signs of gypsy moths or dogwood anthracnose at any site.Anthracnose has not
been a problem in northern Illinois but gypsy
moths have been entering northeastern Illinois,
primarily from Wisconsin, and pose a major threat
to forest health.

Figure 36. Maple take-over in an oak-hickory forest
Abundance of invasive shrubs (primarily nonnative) was rather high, comprising 74% of the
1,340 total shrub stems recorded. Honeysuckle
shrubs, buckthorn, and European highbush
cranberry reached high densities here compared to
the statewide average (Fig. 37). Ninety-eight percent of the buckthorn, 60% of the honeysuckle
shrubs, 22% of the multiflora rose, and 100% of the
cranberry recorded across the state were recorded
in this watershed. Buckthorns were found on nine
of 14 sites. Two sites were particularly dominated
by buckthorn and contributed most of the
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buckthorn stems for the watershed and for the
state.These numbers are not surprising since this is
one of the most populated areas in the state and a
major port-of-entry, both of which increase the
odds that non-native plants will be introduced.
Spring monitoring also recorded numerous

Figure 37. Number of invasive and
non-invasive shrub and vine stems
Spring monitoring
also recorded
numerous nonnatives among the
ground cover.

non-natives among the ground cover — ground ivy
and garlic mustard were common, with one or both
widespread at 10 of the 12 sites monitored. At
three of these sites, disturbance-sensitive species
were also recorded — blue cohosh and bleeding
hearts at one site, and white trillium at two sites.
Future monitoring should determine if the disturbance-sensitive species are being replaced by the
non-native invasive species.

REGIONAL ASSESSMENTS
Two regional assessments have been completed
for this watershed — the Fox River Basin and the
Upper Des Plaines River Basin.

Fox River Basin
The Fox River, the third
largest tributary of the
Illinois River, enters Illinois
in the northwest corner of
Lake County and flows 115
miles south, emptying into
the Illinois River at Ottawa.
Its basin is about 130 miles
long and rarely exceeds 25
miles in width. The basin
encompasses 1,720 square
miles and includes portions of
eleven counties: McHenry, Lake,
DeKalb, Kane, Cook, DuPage, LaSalle, Lee, Kendall,
Will, and Grundy. The portion of each county
within the basin varies from less than 1% (Grundy
County) to 74% (Kane County).
Within these counties is a diverse land cover;
19 of the 20 major state land cover categories are
represented (only swamps are not found here). At
one extreme are DeKalb, Kendall, and LaSalle counties which have 89-94% of their land in agricultural
uses and 4-6% in urban uses. At the other extreme
is Lake County, where agriculture takes up less than
25% of the land and urban development encompasses 42%. Despite its urban character, Lake
County has more wetland acreage than all but three
counties in Illinois.
Compared to the rest of the state, the Fox River
area has less forest and agricultural land and more
wetland. Seventy-two percent of the state’s
graminoid bog communities and all of the low
shrub bogs and forested bogs occur here, as well as
four of the state’s five fen community types.
Geological landforms such as kames, eskers and
moraines have also contributed to the area’s natural
communities — 65% of Illinois’ dry gravel prairies
and 86% of the gravel hill prairies are found here.
Other significant features:
• the 5,506 acres of high quality sites represents
0.5% of the land in the basin and 21% of the
total undegraded natural communities in
Illinois,
• the watershed has 63 miles of Biologically
Significant Streams and 2,204 acres of
Biologically Significant Lakes,

Fox and Des Plaines Rivers Watershed

•

285,844 acres have been designated a state
Resource Rich Area,
all of the state’s undegraded natural lakes are
found along the Fox River.

•

E FG
D

A

C

B

A Cropland (50.0%)
B Urban/built-up
(17.3%)
C Grassland (17%)
D Upland forest (9.5%)
E Non-forested
wetlands (3.9%)
F Water (1.5%)
G Bottomland forest
(0.8%)

Figure 38. Fox River basin land cover

Plant and animal life
Due to the area’s unique ecological diversity, many
of the state’s plants and animals are found in the
basin; some are found nowhere else. From carnivorous pitcher plants and sundews to the diminutive
white and yellow lady’s slipper orchids, the area
has a rich flora, with 102 species listed as state
endangered or threatened, and two as federally
threatened.
The diverse wetland habitats harbor a rich bird
community — herons, waterfowl and geese
provide common sightings.This is one of the major
areas in Illinois for rare wetland species such as the
pied-billed grebe, great egret, king rail, common
moorhen, least bittern, yellow-headed blackbird,
sandhill crane, and red shouldered hawk.
Basin acreage - 1,092,871 acres
State land*- 8,331 acres
County land - 17,270
Total natural areas - 16,125 acres
High-quality natural areas - 5,506 acres
Nature preserves - 4,425 acres
* Does not include natural areas or nature preserves
that may be state owned.

While most mammal species are fairly
common, the pigmy shrew, one of the smallest and
rarest shrews in Illinois, has been collected only in
the Fox River area.
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Local economy and outdoor
r ecreation
The six main counties through which the Fox River
and its tributaries flow — Lake, McHenry, Kane,
Kendall, DeKalb, and LaSalle — form one of the
most dynamic areas in the state. It is home to 11%
of the state’s population and is highly urban — only
15% of the residents live in rural areas. Between
1969 and 1994, the Fox River economy grew twice
as fast as the rest of the state, supporting 12% of the
state’s employment and 13% of its personal
income. Four of the six counties rank among the
top ten in the state in per capita income.
The state operates five major sites in the area:
Chain O’ Lakes, Shabbona Lake, Silver Springs, and
Moraine Hills state parks and Volo Bog Natural Area.
Hunting, fishing, boating and nature activities are all
popular pursuits here.

Threats
Prior to European settlement (1820), prairie occupied 31% of the Fox River area and forest 68%. Up
until World War II settlements were still rural in
character; woodlands, fields, and farms still occupied large areas.The post World War II period, with
its flight to the suburbs, changed the composition
of the area.With population explosion came habitat
loss, degradation, and fragmentation, along with the
accompanying invasive and exotic flora and fauna.
Trends in the terrestrial community classes
of forest, savanna and prairie indicate habitat loss
equals or exceeds statewide rates, although the rate
of loss for wetlands and natural lakes and ponds is
substantially less than statewide.
The watershed can be divided into three distinct segments.The upper Fox, with its many lakes
and wetlands, is the most pristine and rich in natural ecosystems, yet is experiencing the greatest
population pressure from growth in the northwest
Chicago suburbs. The middle Fox is very much an
urban river, flowing through six Kane County cities
with populations of 15,000-100,000.The challenges
in the area include flood control, pollution prevention, and recreation oriented toward the river.
Finally, the lower Fox flows through a primarily

Due to the area’s
unique ecological
diversity, many of
the state’s plants
and animals are
found in the basin;
some are found
nowhere else.
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Although many of
the area’s natural
communities are
degraded, they
retain relatively
high levels of
ecological integrity.

agricultural landscape and is threatened by soil erosion and chemical runoff from farms.
Urbanization - Urban expansion from the
Chicago metropolitan region is putting severe
pressure on the natural ecosystems of the region.
During the last 20 years, nearly 1,100 miles of new
roads have been built in the area, population has
grown 30%, and employment and vehicle miles
traveled have grown 75%. Urbanized acreage has
expanded by 25% in just the last 10 years.
Water pollution - Wastewater treatment standards have greatly improved the quality of the river
since the early 1960s, reducing phosphorous concentrations and fecal coliform counts. However,
excessive algal blooms are still a concern. If wastewater treatment is not changed in the upcoming
decades, it is likely that the growing amount of
effluents may halt or reverse the declining trends in
phosphorous and fecal coliform bacteria.
Habitat loss and fragmentation - Natural habitats in the area are typically found in small patches
separated from each other by agricultural or developed land and this will continue as development
pressure mounts. Stream habitat fragmentation has
caused the extirpation or declines in fish species.
Flooding - The loss of natural habitats has
reduced the water storage and retention abilities in
the basin. Urban settings increase runoff and
quickly move water into the river through ditches
and tributaries. Similarly, intense cultivation lessens
the capacity of water to infiltrate the soil and
increases the rate of flow into tributaries and, ultimately, the river. Flooding is now a major problem
in the area.

Opportunities
Although many of the area’s natural communities
are degraded, they retain relatively high levels of
ecological integrity and have potential for improvement. For example, forests could be restored in
areas where they could potentially have at least a
500-acre core; this would improve habitat for
breeding birds. In smaller upland forests, native
plant communities could be restored, with shrubby
areas and oak trees provided for migrant birds.
Managing forests to maintain large snags with

exfoliating bark or cavities would provide roosting
habitat for forest-dwelling bats and den sites for
other mammals, including the southern flying
squirrel.
Wetland conservation should also be a high priority because of the relatively large population of
threatened and endangered species. Grassland
restoration around existing wetlands would provide habitat for declining grassland birds, help
buffer wetlands from surrounding development,
and provide nesting habitat for many wetland
species.
Prairie restoration, coupled with the preservation of native prairie and other grassland habitats,
would provide additional habitat for badger and red
fox. Restoring native vegetation in the riparian zone
along creeks and rivers will not only help wildlife
but will also reduce siltation, desiccation, and
higher than normal temperatures in the stream.
Vegetation will shade the stream,stabilize the banks
and filter sediment and chemicals from runoff
before they reach the stream.

Upper Des Plaines River Basin
The upper Des Plaines River
Basin includes the river basin
from the Wisconsin border to
the Chicago Sanitary and Ship
Canal in Cook County. It drains
approximately 346 square
miles and includes central
Lake, north central Cook and a
small portion of DuPage counties. No other natural Illinois
river runs through such an
urbanized watershed, and yet no
other urban river still has so much nature left in and
around it.
Scientists estimate that prior to settlement the
landscape was 60% forest and savanna and 40%
prairie. Wetlands made up a little more than
one-quarter of the basin, mostly wet prairie, prairie
pothole marsh, sedge meadow, peatland and floodplain forest. Today, urban land takes up more than
40% of Lake County and 75% of Cook County, yet
pockets and pieces of natural lands still exist.

Fox and Des Plaines Rivers Watershed
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A Urban/built-up
(57.2%)
B Upland forest (16.3%)
C Cropland (10.8%)
D Grassland (9.0%)
E Non-forested
wetlands (3.5%)
F Bottomland forest
(1.6%)
G Water (1.6%)

Figure 39. Upper Des Plaines River
basin land cover
Eighteen percent of the upper Des Plaines
basin is woodland. Marshes, wet meadows, and
ponds cover 3.5% of the surface with 167 pothole
lakes still surviving. The basin contains 63% of the
statewide total of northern flatwoods (open woodlands that occur on claypan soil),10% of the state’s
calcareous floating mat community (floating mat of
sedge peat over a lake or pond), and 7.3% of the
state’s sedge meadow community. Other significant
features:
• the combination of different moisture, terrain,
and soil types produce 16 distinct habitat types
in the basin; several — bogs, fens, marl flats —
are more typical of Canada than Chicago’s
collar counties;
• high quality natural areas make up 0.2% of the
basin; and
• nine nature preserves offer wet prairies, fens,
sedge meadows, marsh, oak savanna, and oak
woods.

Plant and animal life
The Upper Des Plaines area has distinctive flora,
with some plants such as northern cranesbill and
hairy white violet more typical of Canada. Only 662
species of plants have been recorded in the area. Of
these, 24 species are listed as state threatened or
endangered; the prairie white fringed orchid is also
listed as federally threatened.
With its large amount of urban land, the area
does not figure importantly as wildlife habitat,
although at least 270 of the 300 bird species that
occur in Illinois can be found here, as well as 43
species of mammal.Twenty-three species of reptiles
and 16 species of amphibians are found here, with
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the state endangered eastern massasauga occurring
in pockets of habitat provided by the many forest
preserves and conservation areas. Butterflies and
skippers are well known with 109 species documented. Scattered pockets of lupine in the upper
Des Plaines area provide food for the federally
endangered Karner blue butterfly.

Local economy and outdoor
r ecreation
The Des Plaines River runs through the heart of
Illinois’ most urbanized region. Cook and Lake
counties encompass merely 2.5% of Illinois’ land
area, but account for 31% of its urban land and 50%
of its population. In the last 120 years, the population of the area grew fourteen-fold. Nearly 99% of
residents live in urban areas, and urban land takes
up more than 40% of Lake County and nearly threequarters of Cook County, compared to only 6% for
the rest of Illinois.
The area employs nearly 3.5 million people
with a total income of $150 billion — over half of the
jobs and income in Illinois. Most agriculture, which
plays only a small part in the economy and land
cover, is in specialty crops, commodities that have a
high cash value in a region of high land values.
Basin acreage - 221,637
Total natural areas - 2,259 acres
High quality natural areas - 440 acres
Nature preserves - 1,476 acres
The region does not include any state outdoor
recreation sites, but it does contain county forest
preserves and interpretive centers. The urban
character of the area deters hunting; firearm deer
hunting is not allowed.

Threats
Pollution - While surface water pollution has been
reduced, water quality is still compromised by hardto-regulate nonpoint sources such as soils washed
into streams from fields and building sites, and
de-icing salts from roads. The Illinois Environmental
Protection Agency has assessed about a quarter of
the upper Des Plaines basin and rates water quality
as fair. Mussel diversity, an indicator of water

The Upper Des
Plaines area has
distinctive flora,
with some plants
such as northern
cranesbill and
hairy white violet
more typical of
Canada.
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quality, is also low. Although 18 native species have
been reported from the region, only three common
species have been found alive since 1963.
Emissions of federally regulated pollutants have
also been reduced, although locally produced air
pollution (i.e. engine exhaust) is still a problem.
Cook and Lake counties are crisscrossed with 10%
of the state’s roads and they carry 40% of the
vehicle-miles traveled in the state.
Modification - Humans have long pre-empted
nature as engineers of the watershed — fields have
been tiled and wetlands drained. Impounding
structures have been installed on natural lakes to
stabilize their levels and the lakes now function like
artificial impoundments. Low-head dams alter both
water level and the movement of sediments,
nutrients, and plants and animals in the river
channel. Average flows in the Des Plaines are 80%
higher today than in the 1940s and 1950s.
The basin has
become an outdoor
laboratory for
experiments in the
restoration and
reconstruction of
habitats.

acres of woods to breed successfully. The two
largest contiguous forested tracts on the Des
Plaines River (near Gurnee and near Libertyville)
measure 239 and 106 acres respectively. The largest
emergent wetland in the basin covers 355 acres —
massive by Illinois standards — but the average is
3.7 acres.
Fire - The extent of savanna in the presettlement basin is thought to be explained in part by the
occasional fires that swept the area, recycling
nutrients, clearing the ground for new growth, and
killing all but the fire-resistant oak species.Without
fire to stem plant invaders, savanna becomes dense
woods. In deep woods, young maples untouched
by fire survive to shade the forest floor. Plants that
thrive in the sun — including oak seedlings —
languish. As a result, the old oaks in the woods of
the upper Des Plaines basin are not reproducing
themselves. Mid- and late-summer wildflowers also
struggle to bloom after the leafed-out trees block
the sun. These effects can be reversed for some
flowering plants, such as the state endangered
northern cranesbill that occurs in one dryish forest
in the basin. Its numbers increase after ground fires
are deliberately set to burn off competing plants.

Opportunities

Exotic species - An arkful of non-native animals
and plants have been introduced into the basin,
often with unintended ecological effects.The rusty
crayfish (used as bait) has been dumped into the
water and its survivors outcompete the native
clearwater crayfish. Ten percent of the vascular
plant species now found in the basin are not native
to it. Several species of exotic turtles as well as two
caimans have been reported in the Des Plaines
River — probably discarded pets.
Fragmentation - Construction of roads, fields,
and houses divides forests, wetlands, or prairies into
small habitat “islands.” Forested wetlands in the
basin consists of 390 separate tracts, the mean size
of which is 7.5 acres. Research suggests that many
forest birds need the protection of at least 500

The basin has become an outdoor laboratory for
experiments in the restoration and reconstruction
of habitats. For example, the Des Plaines River
Wetlands Demonstration Project consists of 450
marshy acres along the river in northern Lake
County that have been reconfigured and replanted.
The site quickly attracted waterfowl and tests have
shown that water quality improved as it progressed
through the wetland. Also in Lake County, a
damaged savanna is regenerating at Reed-Turner
Woodland Nature Preserve. Cutting brush and burning periodically are restoring savanna-like growing
conditions in other areas, and plans are underway to
link public stream margins, forest preserves, and
roadsides with appropriately managed private
and commercial sites to create corridors of
protected land.
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Executive Summary
The Fox River Implementation Plan (FRIP) has been developed by the Fox River Study Group (FRSG) in
partnership with Illinois Environmental Protection Agency (IEPA) and represents an innovative,
stakeholder-driven approach to water quality improvement, as an alternative to the traditional Total
Maximum Daily Load (TMDL) approach. The primary goal of the FRIP is to provide a road map to
address water quality impairments for dissolved oxygen and excessive algal growth in the Fox River below
the Stratton dam in McHenry, Illinois and, ultimately, achieve water quality standards. The FRIP is the
product of more than a decade of extensive planning, data collection, scientific assessment and modeling
undertaken by the FRSG with the support of the IEPA, the Illinois State Water Survey (ISWS), county and
municipal governments, water reclamation districts, watershed and environmental groups.
The Fox River originates in Waukesha County, Wisconsin and flows through Illinois into the Illinois River
at Ottawa, Illinois. The entire Fox River watershed encompasses 938 square miles in Wisconsin and 1720
square miles in Illinois (Figure ES-1). This FRIP focuses on the portion of the Fox River located between
the Stratton Dam and the Illinois River. This spatial area is referred to as the “FRIP study area” and is
approximately 98 miles long with a corresponding watershed of approximately 1,405 square miles.
The overarching goal of the FRIP is to define steps to be taken to attain the water quality standards for the
Fox River, specifically with respect to aquatic life impairments associated with dissolved oxygen, total
phosphorus and nuisance algae. As listed in the 2014 Illinois 303(d) list, these include:


six segments of the Fox River within the FRIP study area listed as having dissolved oxygen as a
cause of impairment with respect to the designated aquatic life use, totaling nearly 35 miles of the
river



nine segments with aquatic algae and total phosphorus as a cause of impairment with respect to
the designated aquatic life use, totaling more than 65 miles of the river

The intent is to eliminate all water quality impairment listings associated with dissolved oxygen, total
phosphorus and nuisance algae for the Fox River from the Illinois 303(d) list by causing the Fox to come
into compliance with water quality standards. This outcome will meet the goal of the Clean Water Act, “to
restore and maintain the chemical, physical, and biological integrity” of the Fox River with respect to
dissolved oxygen, total phosphorus and nuisance algae.
By agreement between the IEPA and the FRSG, the FRIP will take the place of a traditional TMDL for
dissolved oxygen and nuisance algae in the Fox River. No written agreement has been implemented
between the IEPA and the FRSG regarding the FRIP, but the IEPA has worked closely with the FRSG in
developing the FRIP since 2001. Because the IEPA’s authority to implement and enforce the Clean Water
Act comes from the federal government, the FRIP will need to be approved by the U.S. EPA before it
officially replaces the TMDL process. The need for a TMDL will be revisited by IEPA after implementation
of the FRIP, by evaluating whether the listed reaches are still impaired.
With more than 1,200 square miles of upstream watershed, a portion of the annual phosphorus load to
the FRIP study area comes from upstream. Within the FRIP study area there are 13 major municipal
wastewater dischargers (major dischargers are facilities which discharge wastewater at levels greater than
one million gallons per day) to the Fox River main stem, as well as nine major municipal wastewater
dischargers on tributaries, all of which discharge phosphorus to the river in their effluent. Tributaries also
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carry phosphorus loads from agricultural areas and urban stormwater (MS4s) to the Fox River. These
sources contribute a total phosphorus load of approximately 1.29 million pounds per year to the Fox River
downstream of Stratton Dam. The distribution of annual average load of phosphorus among these sources
is shown graphically in Figure ES-2.

Figure ES-1: Fox River Watershed, Showing the FRIP Study Area
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Figure ES-2: Distribution of Annual Average TP Load to the Fox River within the FRIP Study Area by
Source – Current Conditions (1,291,000 lbs/yr).

Between the Stratton Dam, which forms the upstream boundary of the FRIP study area and the Dayton
Dam, which is its downstream boundary, there are 11 dams on the Fox River which significantly alter the
river and contribute to dissolved oxygen and algae growth conditions.
The main actions considered in the FRIP to improve dissolved oxygen and reduce nuisance algae are:


Reduction of phosphorus loading from upstream



Reduction of phosphorus loading from wastewater treatment plants (WWTPs)



Reduction of phosphorus loading from non-point sources (agricultural areas and urban areas
(MS4s))



Dam removal

To evaluate the potential effects of these actions, the Illinois State Water Survey (ISWS) developed a
calibrated QUAL2K water quality model application for the Fox River (Bartosova, 2013). This model was
used to simulate future Fox River water quality in response to management actions considered in this
FRIP. The ISWS originally calibrated the QUAL2K model using data from an intensive sampling event
conducted at 13 locations on the Fox River during low flow conditions in June 2012. In an independent
review of the ISWS QUAL2k model conducted by LimnoTech, two issues were identified with the model
framework that would limit its utility to evaluate future management actions:

1. The model code was not predicting sediment oxygen demand properly, and
2. The model framework was not well-suited for assessing the water quality impact of non-point
source load reductions.
LimnoTech was subsequently tasked by the FRSG to change the QUAL2K model code to correct the above
issues and then change model inputs as necessary to provide recalibration to observed water quality data.
The recalibrated model matches the calibration data well for total phosphorus, algae (phytoplankton) and
ammonia, but as with the original calibration by ISWS, minimum dissolved oxygen (DO) is over-predicted
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at several locations, indicating a limitation of the model for evaluating impacts of load reduction on
minimum DO.
The Fox River QUAL2K water quality model is the primary tool used in development of the FRIP to
evaluate alternatives for water quality improvement, but because of the important limitations related to
the model’s dissolved oxygen calibration, the following notes should be heeded when reviewing the model
results presented in the FRIP:


Model calibration results for DO show that the model significantly over-predicts minimum DO
and under-predicts maximum DO in many locations and this model limitation should be taken
into account when reviewing all model results for dissolved oxygen.



The model results show good agreement with calibration data for total phosphorus and algae in
the water column. Therefore, there is greater confidence in the model for these constituents.

As a consequence of the first bullet above, the actual minimum DO for a given load reduction scenario
presented in this section may be significantly lower than the minimum DO predicted by the model.
In developing the FRIP, a range of scenarios involving different combinations of phosphorus load
reductions and dam removals were simulated using the QUAL2K model; many of these are presented in
Section 5 of this report. However, because of the limitations of the QUAL2K model, no combination of
actions can be identified at this time to meet dissolved oxygen water quality standards in the Fox River at
all locations and at all times of the year under critical low flow conditions. (IEPA requires water quality
standards by met at all flows at and above the average minimum seven day low flow which occurs once in
ten years, abbreviated as 7Q10 flows.)
Because of the model uncertainty, implementation of the FRIP will require an adaptive approach of
implementing actions, evaluating the effectiveness of those actions and then planning additional actions
deemed most appropriate.
In the near-term, the following actions are planned for implementation:


Effluent limits on municipal WWTPS – NPDES permits have been, or soon will be, issued for all
major (>1.0 MGD) municipal WWTPs in the FRIP study area, containing TP limits of 1.0 mg/l
(annual average).



Upstream TMDL – The IEPA is developing a phosphorus TMDL for the Chain O’Lakes on the Fox
River upstream of the FRIP study area. When fully implemented, it is expected that water quality
in the Chain O’Lakes will meet the state’s water quality standard for total phosphorus (0.05 mg/l)
for lakes. Ongoing data collection will be used to show progress in meeting this goal.



Dam removal –The Forest Preserve District of Kane County and the Village of North Aurora have
intergovernmental agreements (IGAs) in place with the Illinois Department of Natural Resources
(IDNR) to study and plan the removal of the Carpentersville and North Aurora dams,
respectively. These dams could potentially be removed within the next five years, but until the
ongoing studies are completed, no schedule can be specified.



Non-point source (NPS) controls – Each MS4 jurisdiction will track the phosphorus load
reduction anticipated from projects they implement to reduce pollution from stormwater runoff
and submit a report to the FRSG annually.

The actions described above are expected to reduce total phosphorus loading to the Fox River by an
estimated 463,400 lbs. per year on average. In addition to improving water quality in the Fox River, these
load reductions will have water quality benefits on downstream water bodies and will reduce the overall
export of nutrients from the State of Illinois to the Mississippi River and the Gulf of Mexico. The Illinois
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Nutrient Loss Reduction Strategy calls for an overall nutrient reduction of 45% statewide and the actions
outlined here will result in approximately a 35% reduction in phosphorus loads to the Fox River.
The near-term actions described above were simulated using the Fox River QUAL2K model to observe the
potential effects of the actions on water quality. The results are depicted in Figures ES-3 through ES-5 for
the month of July and in Figures ES-6 through ES-8 for August. These two months have been identified as
the periods of the year when violations of the dissolved oxygen standard are most pronounced. Current
conditions under critical 7Q10 low flows are shown in red; near-term actions are shown in blue.
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Figure ES-3: QUAL2K Total Phosphorus Results for Near-Term Actions – July.
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Figure ES-4: QUAL2K Minimum Dissolved Oxygen Results for Near-Term Actions – July.
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Figure ES-5: QUAL2K Average Phytoplankton Results for Near-Term Actions – July, Showing
Decrease in Phytoplankton with Decreased Phosphorus Loading
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Figure ES-6 QUAL2K Total Phosphorus Results for Near-Term Actions – August.
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Note: model results for dissolved oxygen are subject to revision due
to uncertainty in the current model calibration; see Section 3.2.3.
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Figure ES-7: QUAL2K Minimum Dissolved Oxygen Results for Near-Term Actions – August.
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Figure ES-8: QUAL2K Average Phytoplankton Results for Near-Term Actions – August, Showing
Decrease in Phytoplankton with Decreased Phosphorus Loading

Based on the model results presented above, the near-term actions described here should result in
measurable reductions in total phosphorus concentrations in the river, as well as a significant reduction in
algae during July and August under low flow conditions. However, although the actions are to be
implemented in the next ten years, it is possible that water quality improvements may take longer to
occur, especially those related to the implementation of the TMDL for the Chain O’Lakes upstream of the
FRIP study area.
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In addition to the actions described above, the FRSG will continue to work towards further water quality
improvement and attainment of water quality standards by conducting the following activities:


Monitoring – The FRSG will continue to be a clearinghouse for relevant water quality data
collected by stakeholders and others. Members of the FRSG will submit effluent monitoring and
water quality data they collect to the FRSG. The ISWS will continue to update the Fox River
database with these new data. The FRSG will coordinate with the Illinois DNR and IEPA
regarding data collection associated with the potential removal of dams on the Fox River,
including water quality, biotic and physical data. In 2016, the FRSG will develop a strategy for
future data collection and prepare written plan(s). The FRSG also plans to coordinate with IEPA
and IDNR to discuss Intensive Basin sampling that is scheduled for 2017. Once plans are
finalized, the FRSG will update the necessary Quality Assurance Project Plans (QAPPs) to insure
data quality and usability.



Additional modeling - Because of the limitations of the current Fox River QUAL2K water quality
model in simulating DO in the river, it is understood that an improved modeling approach is
needed. At a minimum, this would involve investigation and correction of the current model’s
limitations, but other alternatives are possible. Within the next year, the FRSG will solicit expert
recommendations on model improvement and develop a plan for future modeling.



Tracking – The FRSG will track actions taken by municipal WWTPS and MS4 jurisdictions and
this information will be reported annually to IEPA. Major municipal WWTPs will report the
status of their phosphorus treatment improvements to the FRSG annually and, as part of that
report, will provide estimates of annual average phosphorus load reductions from completed
actions. MS4 jurisdictions will be required to track and submit annual reports to the FRSG
summarizing stormwater management actions that have been implemented, along with the
estimated annual average phosphorus load reduction for each action and the total estimated
annual load reduction.



Periodic review – The FRSG will conduct a review of the FRIP every five years to determine the
need for an update to the FRIP and, if needed, what that update should include. A summary of the
review and the FRSG decision regarding the need for a FRIP update will be submitted in writing
to the IEPA.



Reporting - The FRSG will submit an annual letter report to the IEPA summarizing relevant new
information. The annual report will be submitted by the end of March for each preceding calendar
year.



Public engagement – Development of the FRIP has been a stakeholder-driven process and its
implementation will continue to rely on dissemination of information to the public. Public
engagement activities to be continued by the FRSG will include web site maintenance and
updates, monthly FRSG meetings and the annual Fox River Study Group meeting.

Page | xviii

Fox River Implementation Plan A Plan to Improve Dissolved Oxygen and Reduce
Nuisance Algae in the Fox River

December 17, 2015

1
Introduction
The Fox River Implementation Plan (FRIP) has been developed by the Fox River Study Group (FRSG) in
partnership with Illinois Environmental Protection Agency (IEPA) and represents an innovative,
stakeholder-driven approach to water quality improvement, as an alternative to the traditional Total
Maximum Daily Load (TMDL) approach. The primary goal of the FRIP is to provide a road map to
address water quality impairments for dissolved oxygen and excessive algal growth in the Fox River, ,
below the Stratton dam in Illinois and, ultimately, achieve water quality standards. The FRIP is the
product of more than a decade of extensive planning, data collection, scientific assessment and modeling
undertaken by the FRSG with the support of the IEPA, the Illinois State Water Survey (ISWS), the
regulated community and environmental groups.
This introductory section provides the following information:




An overview of the FRIP study area
The water quality impairments addressed by the FRIP
The water quality goals set for the Fox River in this planning effort

Further, the Introduction describes the FRSG and the FRIP process selected by the group to address the
targeted water quality impairments in the Fox River. Finally, a description of the contents and
organization of the FRIP document is given.

1.1 Extent of the FRIP Study Area
The Fox River originates in Waukesha County, Wisconsin and flows through Illinois into the Illinois River
at Ottawa, Illinois. The entire Fox River watershed encompasses 938 square miles in Wisconsin and 1720
square miles in Illinois (see Figure 1-1). This FRIP focuses on the portion of the Fox River located between
the Stratton Dam and the Illinois River. This spatial area is referred to as the “FRIP study area” and is
shown in Figure 1-2. This stretch of the river is approximately 98 miles long with a corresponding
watershed of approximately 1,405 square miles. Section 2 provides an overview of characteristics of the
FRIP planning area.
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Figure 1-1: Fox River Watershed
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Figure 1-2: FRIP Study Area within the Fox River Watershed
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1.2 Water Quality Impairments
Section 303(d) of the 1972 Clean Water Act requires States to define “water-quality limited” (impaired)
waters and identify them on a list, termed the 303(d) list. States are also required to identify pollutants
causing or expected to cause water quality violations in the waters. The State of Illinois submitted its final
2014 303(d) list to USEPA for approval on March 24, 2014 in the Illinois Integrated Water Quality
Report and Section 303(D) List (IEPA 2014).
The 2014 303(d) list identifies numerous segments of the Fox River that are impaired within the FRIP
planning area. These segments are listed as impaired for a number of designated uses caused by a variety
of pollutants. However, the FRIP is focused solely on impairments to the aquatic life designated use by
low dissolved oxygen and excessive plant and algal growth.

1.2.1 Impairment Assessment Methodology
The 2014 Integrated Report (IEPA 2014) describes the process IEPA uses to assess whether waterbodies
are meeting their designated uses. Assessments are completed for each of the designated uses assigned to
a waterbody. For the aquatic life use, assessments are typically based on biological information (including
fish and macroinvertebrate data), water quality data, and physical habitat information from the Intensive
Basin Survey, Ambient Water Quality Monitoring Network, or Facility-Related Stream Survey programs
(IEPA 2014).
For each waterbody/designated use combination, there are two possible use support levels concluded:



Fully Supporting (the designated use is attained); or,
Not Supporting (the designated use is not attained).

When sufficient data are available, each applicable designated use in each segment is assessed as Fully
Supporting (good), Not Supporting (fair), or Not Supporting (poor). Waters in which at least one
applicable use is not fully supported are called “impaired.” Waters identified as impaired based on
biological, water quality, and physical habitat data are placed on the 303(d) list.
Potential causes and sources of impairment are also identified for impaired waters. The following sections
describe the water quality standards applicable to the Fox River in the context of this FRIP, followed by a
description of the listed impairments.

1.2.2 Listed Water Quality Impairments for the Fox River
The 2014 Illinois 303(d) list has six segments of the Fox River within the FRIP planning area listed as
having dissolved oxygen as a cause of impairment with respect to the designated aquatic life use and six
segments with total phosphorus as a cause of impairment with respect to the designated aquatic life use.
These segments are listed in Table 1-1. Figure 1-3 shows a map of the river segments listed for dissolved
oxygen and Figure 1-4 shows a map of the river segments listed for total phosphorus.
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Table 1-1: 303(d) Listings for Dissolved Oxygen, Aquatic algae and Total Phosphorus in the Fox River
Mainstem

Reach ID and Description
IL_DT‐35
From: Grass Lake
To: IL/IN state line
IL_DT‐23
From: about 0.52 miles
downstream Stratton Dam
To: Pistakee Lake
IL_DT‐22
From: Confluence with Flint
Creek
To: Stratton Dam
IL_DT‐06
From: Crystal Lake Outlet
To: Flint Creek
IL_DT‐20
From: Confluence with
Jelkes Creek
To: Confluence with Crystal
Lake Outlet
IL_DT‐18
From: Confluence with
Poplar Creek
To: Confluence with Jelkes
Creek
IL_DT‐09
From: Confluence with
Ferson Creek
To: Confluence with Poplar
Creek
IL_DT‐58
From: Confluence with
Whites Creek
To: Confluence with Ferson
Creek
IL_DT‐69
From: Confluence with Mill
Creek
To: Confluence with Whites
Creek
IL_DT‐38
From: Confluence with
Waubonsee Creek
To: Mill Creek
IL_DT‐03

Length
(mi)

Listed Cause of
Impairment

Downstream River
Mile

Upstream River
Mile

5.03

aquatic algae

110.1

115.1

7.77

aquatic algae

97.7

105

7.86

aquatic algae

8.06

DO, aquatic algae

84.55

92.6

9.95

DO

74.6

84.55

5.8

DO

68.8

74.6

7.9

total phosphorus,
aquatic algae

60.9

68.8

3.76

DO

59.5

63.25

4.51

total phosphorus,
aquatic algae

55

59.5

12.3

total phosphorus,
aquatic algae

42.7

55

7.1

DO, total

35.6

42.7

97.7
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phosphorus,
aquatic algae

From: Confluence with
Blackberry Creek
To: Confluence with
Waubonsee Creek
IL_DT‐11
From: Confluence with Big
Rock Creek
To: Confluence with
Blackberry Creek
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4.6

total phosphorus,
aquatic algae

31.0

35.6

In addition to the dissolved oxygen, aquatic algae and total phosphorus listings above, the IEPA has listed
various reaches of the Fox River for other impairments, including the following:













Total suspended solids
Mercury
Polychlorinated biphenyls (PCBs)
Manganese
Fecal coliform bacteria
Aldrin
Sedimentation/siltation
Hexachlorobenzene
Methoxychlor
Chloride
Copper
pH

Again it should be noted that the FRIP is not intended to address these other impairments.
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Figure 1-3: Fox River Dissolved Oxygen Impairments from the 2014 Illinois 303(d) List
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Figure 1-4: Fox River Total Phosphorus Impairments from the 2014 Illinois 303(d) List
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1.2.3 Applicable Water Quality Standards
The water quality standards and criteria applicable to the Fox River are identified in Illinois
Administrative Code (IAC) Title 35, Subtitle C, Chapter I, Parts 302 and 303. The Fox River must meet
the general use standards of Subpart B of Part 302. As stated above, the FRIP is intended to address only
the following water quality conditions:



dissolved oxygen (water quality standards Section 302.206)
plant or algal impairments (water quality standards in Section 302.203)

Section 302.206(c) of the State water quality regulations list enhanced dissolved oxygen criteria for the
reach of the Fox River from river mile 30.4 to river mile 50.8. The “enhanced” status of this reach is based
on findings by the Illinois Department of Natural Resources (IDNR) that the reach contains fish species
requiring higher levels of dissolved oxygen. The applicable dissolved oxygen criteria for the Fox River are
given in Table 1-2.

Table 1-2: Dissolved Oxygen Criteria for the Fox River in the FRIP Planning Area

Stratton Dam to Illinois River, except RM
30.4 to 50.8

At any time, mg/l

5.0

August thru
February
3.5

Daily mean
averaged over 7
days, mg/l

6.0

No criterion

Criteria Description

Daily Mean
Averaged over 30
days, mg/l

March thru July

RM 30.4 to 50.8 (Segment 270)

5.0

August thru
February
4.0

4.0

6.25

4.5

5.5

No criterion

6.0

March thru July

The dissolved oxygen criteria apply at all times except when flows are below critical low flows, defined as
flows less than the average minimum seven day low flow which occurs once in ten years (7Q10), as defined
in Section 302.103.
The water quality standards applicable to algal growth are found in Section 302.203 as follows:
Section 302.203 Offensive Conditions
Waters of the State shall be free from sludge or bottom deposits, floating debris, visible oil, odor,
plant or algal growth, color or turbidity of other than natural origin. The allowed mixing
provisions of Section 302.102 shall not be used to comply with the provisions of this Section.
The U.S. Environmental Protection Agency (U.S. EPA) has mandated that States develop numeric
nutrient criteria, in part to address algal growth issues. The IEPA is currently working through this
process with consultation by U.S. EPA. For the purposes of the FRIP, required reductions in phosphorus
loads will be assessed to meet dissolved oxygen criteria, as tabulated above and shown in Figure 1-5, and
impacts on plant and algal levels.
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Figure 1-5: Dissolved Oxygen Criteria Applicable to the FRIP Study Area
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1.3 Water Quality Goal
The overarching goal of the FRIP is to define steps to be taken to attain the water quality standards for the
Fox River, specifically with respect to aquatic life impairments associated with dissolved oxygen, total
phosphorus and nuisance algae. The end result of this is to eliminate all water quality impairment listings
associated with dissolved oxygen, total phosphorus and nuisance algae for the Fox River from the Illinois
303(d) list. This outcome will signify that the goal of the Clean Water Act, “to restore and maintain the
chemical, physical, and biological integrity” of the Fox River with respect to dissolved oxygen, total
phosphorus and nuisance algae, has been met.

1.4 Fox River Study Group
The Fox River Study Group (FRSG) is a collaborating group of stakeholders, formed in 2001, with interest
in improving water quality and other conditions in the Fox River. The FRSG began meeting in the
summer of 2001 to prepare for upcoming Total Maximum Daily Load (TMDL) studies to be performed by
the IEPA as required by the Clean Water Act. The mission of the FRSG is “to bring together a diverse
coalition of stakeholders to work together to preserve and/or enhance water quality in the Fox River
watershed” (Fox River Study Group, 2015). Participants include Friends of the Fox River, Sierra Club, Fox
River Water Reclamation District (Elgin), Fox Metro Water Reclamation District (Aurora), Fox River
Ecosystem Partnership, IEPA as well as representatives from counties, municipalities and other water
reclamation districts in the Fox River watershed.
To date, the FRSG has completed the following activities:


Collected a large and extensive data set that includes:
o

Extensive volunteer monitoring for 18 water quality parameters on the mainstem and
tributaries, sampling at up to 14 locations. Fox Metro Water Reclamation District
(FMWRD), Fox River Water Reclamation District (FRWRD), and City of Elgin
laboratories have been donating their analytical services as in-kind contributions. All of
this work is conducted in accordance with a Quality Assurance Protection Plan (QAPP),
which was prepared and updated by FRWRD. FMWRD provides data processing and
database updates. – monthly from April 2002 to present

o

Biweekly and storm event sampling of 18 water quality parameters at 20 sites on the
mainstem and select tributaries for use in calibration and validation of the HSPF model.
Seven precipitation gages and 5 flow gages were installed and used for this monitoring
effort. Data was also collected from 3 Combined Sewer Overflows (CSOs) in Elgin.
FMWRD and City of Aurora contributed CSO data for use in the HSPF model. Monitoring
was performed by the Illinois State Water Survey – during water years 2010 and 2011

o

A three-day intensive monitoring event to calibrate and validate the QUAL2K model with
continuous readings of dissolved oxygen, temperature, pH, and conductivity and nine
discrete water quality samples (three samples each day) at 13 locations on the Fox River
mainstem. Nine discrete water quality samples and instantaneous readings of dissolved
oxygen, temperature, pH, and conductivity were also collected in 10 tributaries near their
confluence with the Fox River. All discrete water samples were analyzed for nutrients and
supporting parameters. Sediment oxygen demand and benthic algae were measured at
three and five mainstem locations, respectively. Mainstem stage and discharge
measurements were collected by the United States Geological Survey (USGS). Also during
this event, many NPDES permit holders voluntarily participated in the sampling event by
either providing nutrient analyses of their effluents or providing effluent samples to the
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FMWRD or FRWRD laboratories for nutrient analyses as an in-kind contribution to the
FRSG. Public water supply facilities in Aurora and Elgin also contributed data on
withdrawal and intake sampling. Monitoring was performed by the Illinois State Water
Survey and Deuchler Environmental– completed June 2012






Conducted a critical review of existing water quality data – completed by Illinois State Water
Survey in March 2004 that found:
o

Data were consistent with IEPA’s assessment of low dissolved oxygen concentrations and
high pH on the mainstem of the Fox River, fecal coliform levels exceeding standards, high
nutrient concentrations, and siltation.

o

Total phosphorus increases steadily from the Wisconsin border to Yorkville, where the
trend reverses and total phosphorus concentrations decline toward Ottawa.

o

Dissolved oxygen concentrations less than the standard occur from Johnsburg to Oswego,
typically in impounded areas upstream of dams during summer low-flow conditions.

o

Measurements of pH have exceeded the IEPA standard of 9 from Algonquin to South Elgin and
from Montgomery to Ottawa.

o

Suspended solids levels tend to be highest between April and August. Both concentrations
and loads increase with flow.

o

Fecal coliform counts exhibited at almost all stations downstream of Johnsburg indicate a
high likelihood of noncompliance with the water quality standards.

o

Algal mass at stations monitored since 2001 by the FRSG show concentrations far
exceeding USEPA guidance for eutrophic conditions.

o

Findings are available in ISWS Contract Report 2004-06, Fox River Watershed
Investigation – Stratton Dam to the Illinois River: Water Quality Issues and Data Report
to the Fox River Study Group, Inc.

Supported development of an HSPF watershed model and a QUAL2K water quality model by the
Illinois State Water Survey – starting 2003 to present
o

The watershed and water quality models for the Fox River are described in Section 3.

o

Further detail on the development and calibration of the models can be found in the
following reports:


Phase II, Part 1: Methodology and Procedures for HSPF Model Development



Phase II, Part 2: Blackberry and Poplar Creek HSPF Models, Calibration and
Initial Simulation Results.



Phase II, Blackberry Creek and Poplar Creek Hydrologic and Water Quality
Simulation Methods: Executive Summary.



Phase II, Part 3: Validation of Hydrologic Model Parameters, Brewster Creek,
Ferson Creek, Flint Creek, Mill Creek, and Tyler Creek Watersheds.



Phase II, Part 4: Fox River Watershed Hydrology Using the HSPF Model



Phase III, Evaluation of Watershed Management Scenarios

Supported development of this FRIP by LimnoTech, starting November 2013 to present - To
support preparation of this FRIP, the FRSG hired a consultant, LimnoTech, to refine and apply
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the models developed by the ISWS and guide the FRSG through development of management
alternatives to address the dissolved oxygen and algal impairments presented in this FRIP.

1.5 Agreement on FRIP process
By agreement between the IEPA and the FRSG, the FRIP will take the place of a traditional TMDL for
dissolved oxygen and nuisance algae in the Fox River. No written agreement has been implemented
between the IEPA and the FRSG regarding the FRIP, but the IEPA has worked closely with the FRSG in
developing the FRIP since 2001. Because the IEPA’s authority to implement and enforce the Clean Water
Act comes from the federal government, the FRIP will need to be approved by the U.S. EPA before it
officially replaces the TMDL process. The need for a TMDL will be revisited by IEPA after implementation
of the FRIP, by evaluating whether the listed reaches are still impaired.
It should be noted that, as discussed elsewhere in this document, it will likely be necessary for water
entering the FRIP study area to meet water quality standards before water quality standards can be met
within the FRIP study area. For purposes of the FRIP, it will be assumed that upstream waters of the Fox
River will eventually meet water quality standards through development and implementation of TMDLs.
This assumption is similar to the approach commonly used in developing waste load allocations and load
allocations for TMDLs, wherein the modeler can assume that upstream water quality standards are being
met through implementation of Clean Water Act requirements.
The FRIP will be implemented through requirements contained in the National Pollutant Discharge
Elimination System (NPDES) permits issued to regulated point source dischargers to the Fox River and
its tributaries. All NPDES permittees in the Fox River watershed will be required to comply with specific
language in their permits relating to the FRIP. This language is provided in Attachment A for ease of
reference.
In 2014, the IEPA began issuing NPDES permits with this language to major (design average flow of 1.0
MGD or greater) municipal wastewater treatment plants (WWTPs) that join the FRSG. As part of the
Special Conditions referenced above, each major WWTP is being given a total phosphorus limit of 1.0
mg/l (annual average), which will become effective, depending on the their permit, between four and half
years (54 months) to six years (72 months) from the effective date of their permit. Major WWTPs that opt
not to join the FRSG will still be given a total phosphorus limit, but they will have to negotiate their limit
on a permit-specific basis. Minor WWTPs are not being given limits at this time, but they will be required
to monitor for total phosphorus. A special condition of each permit requires the permittee to prepare a
feasibility study on the treatment of phosphorus to meet monthly average effluent concentrations of 1.0
mg/l, 0.5 mg/l and 0.1 mg/l.
Jurisdictions covered by the State’s General NPDES permit for municipal separate storm sewer systems
(MS4s) will also be affected by the FRIP. The Illinois General NPDES permit for MS4s, Part III, Section C,
states that:
If a total maximum daily load (TMDL) allocation or watershed management plan is approved
for any water body into which you discharge, you must review your storm water management
program to determine whether the TMDL or watershed management plan includes
requirements for control of storm water discharges. If you are not meeting the TMDL
allocations, you must modify your storm water management program to implement the TMDL
or watershed management plan within eighteen months of notification by the Agency of the
TMDL or watershed management plan approval. Where a TMDL or watershed management
plan is approved, you must:
1.

Determine whether the approved TMDL is for a pollutant likely to be found in storm
water discharges from your MS4.
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2. Determine whether the TMDL includes a pollutant waste load allocation (WLA) or other
performance requirements specifically for storm water discharge from your MS4.
3. Determine whether the TMDL addresses a flow regime likely to occur during periods of
storm water discharge.
4. After the determinations above have been made and if it is found that your MS4 must
implement specific WLA provisions of the TMDL, assess whether the WLAs are being
met through implementation of existing storm water control measures or if additional
control measures are necessary.
5. Document all control measures currently being implemented or planned to be
implemented to comply with TMDL waste load allocation(s). Also include a schedule of
implementation for all planned controls. Document the calculations or other evidence
that shows that the WLA will be met.
6. Describe and implement a monitoring program to determine whether the storm water
controls are adequate to meet the WLA.
7.

If the evaluation shows that additional or modified controls are necessary, describe the
type and schedule for the control additions/revisions.

8. Continue Paragraphs 4 above through 7 until two continuous monitoring cycles show
that the WLAs are being met or that WQ standards are being met.

1.6 Description of the FRIP
The Fox River Implementation Plan (FRIP) is intended to be a roadmap for watershed decision makers
that will define goals for phosphorus discharge reduction and in-stream projects that, when implemented,
will improve the water quality of the Fox River. As previously stated, the FRIP is intended to address
dissolved oxygen and nuisance algae and plant growth as related to aquatic life use and offensive
conditions, and is not intended to address any other water quality or environmental issues.
Specifically, the FRIP is not intended to address any of the following:






dissolved oxygen issues at higher flows1
other potential water quality impairments related to aquatic life use in the Fox River, such as
pesticides and other organic pollutants, metals, temperature, or other impairments other than
dissolved oxygen and nuisance algae
impairments related to fish consumption, human health protection and water supply
water quality issues on tributaries to the Fox River

Although the FRIP is not intended to directly address the issues listed above, some actions taken as a
result of the FRIP are likely to have beneficial water quality impacts on tributaries in the Fox River
watershed. In some cases, analyses conducted to date have not identified clear linkages between potential

Most dissolved oxygen issues in the Fox River occur at lower flows, based on long-term monitoring. For
example, the Fox River database contains 3,675 dissolved oxygen measurements at the Route 62 bridge in
Algonquin, just upstream of the Algonquin Dam. Comparing those data to the daily average flows
obtained from the USGS gage at that site shows that nearly 5% of the measurements at flows less than
1,000 cfs were below the water quality standard of 5 mg/L, while at flow over 1,000 cfs, only 1% of the
dissolved oxygen samples were below 5 mg/L. However, reductions in phosphorus loadings that do not
eliminate violations of water quality standards under low flow conditions may do so under less severe flow
conditions.

111
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actions and desired water quality outcomes. Consequently, the FRIP recommends further study to better
define future actions and expected outcomes of those actions.
In addition to actions to be taken by wastewater treatment plants discussed in the preceding section, the
FRIP recommends potential phosphorus load reduction goals from non-point sources to improve water
quality in the Fox River, as well as general actions that could be taken to attain those load reduction goals.
However, the FRIP does not attempt to prescribe specific projects in specific locations for those parties
controlling the land that contributes non-point source phosphorus. Ultimately those parties will need to
design projects on the lands under their control to contribute to improving water quality in the Fox River.
Similarly, the FRIP discusses the potential removal of dams from the Fox River and how the removal of
dams may improve water quality. The information related to dam removal that is contained in the FRIP is
intended to inform stakeholders and dam owners. It has been well documented that dams can contribute
to low DO and increased algal growth, as well as prevent fish passage. There are, of course, other factors
that are considered when deciding the fate of dams. Ultimately, the Fox River dams will be kept or
removed based on state and federal law and factors important to the owners, which must include dams’
effects on water quality in the river and the shared responsibility of dam owners to help resolve the water
quality problems of the Fox River.
Once the FRIP is approved, the IEPA will classify the Fox River as “category 5Alt”, which is a new
alternative to the traditional TMDL approach that has not previously been implemented in Illinois.
USEPA has developed a Category 5-alt as part of the 303(d) List. Instead of a TMDL waters on the 5-alt
list are using an alternative restoration approach which can include a plan and/or a set of actions to be
pursued that are designed to meet water quality standards; the impaired waters will remain on the CWA
303(d) list until water quality standards are achieved or a TMDL is developed. This approach is being
implemented by IEPA as an outgrowth of U.S. EPA’s recently published “Long-Term Vision for
Assessment, Restoration, and Protection under the Clean Water Act Section 303(d) Program” (Stoner,
2013). This new regulatory approach is intended to “encourage States to develop tailored strategies to
implement their CWA 303(d) program responsibilities in the context of their overall water quality goals”
and use “alternative restoration or protection approaches” (Stoner, 2013). The FRIP differs from a
traditional TMDL in that it is a stakeholder-driven plan (rather than State-prepared) that allows for the
evaluation of alternatives that are tailored to the specific conditions and circumstances of the Fox River
and the FRSG. At the same time, it is fundamentally similar to a TMDL in that it is designed to achieve the
goals of the Clean Water Act.

1.7 FRIP Layout
There are five major sections of the FRIP, following this introduction:






Section 2 (Watershed Overview) provides some basic information about the FRIP study area for ease
of reference, with a focus on the physical aspects of the watershed that are of primary relevance to the
problems of dissolved oxygen improvement and nuisance algae reduction. These include agricultural
non-point sources, MS4 non-point sources, municipal wastewater treatment plants and dams. The
role of phosphorus flux from river sediments is also discussed.
Section 3 (Assessment and Planning Tools) describes three tools specially developed for the FRIP.
These include a suite of watershed models developed for the FRIP study area using the HSPF model; a
river water quality model that simulates dissolved oxygen and algae, developed using the QUAL2K
model; and a spreadsheet-based tool that uses HSPF-generated phosphorus loads, designed to
facilitate scenario testing for non-point source control measures.
Section 4 (Current Conditions) provides information on the key factors affecting dissolved oxygen and
algae conditions in the Fox River: phosphorus loading from upstream of the FRIP study area, internal
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phosphorus loading from municipal wastewater treatment plants and non-point sources, and dams.
Estimates of annual phosphorus loading to the river are described in this section.
Section 5 (Evaluation of Water Quality Improvement Alternatives) describes the results of several
scenarios that were modeled to evaluate their relative effects on dissolved oxygen and algae in the
river.
Section 6 (Implementation) lays out the actions and activities that are planned to meet the goals of
the FRIP.
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2
Watershed Overview
This section presents an overview of the Fox River watershed within the FRIP planning area. A thorough
and detailed description of the watershed, including climate, hydrology, geology, soils, and topography is
provided by the ISWS in McConkey, et al. (2004). The section is intended to provide an overview of the
primary physical aspects of the watershed that impact phosphorus, dissolved oxygen, and algae in the
river:






Agricultural nonpoint sources - runoff from agricultural cropland located outside of municipal
boundaries
Municipal separate storm sewer systems (MS4s) –areas served by storm sewer systems within
urbanized areas which are regulated under U.S. Environmental Protection Agency’s stormwater
regulations
Municipal wastewater treatment plants (WWTPs) – WWTPs treat municipal sewage within urbanized
areas
Dams on the Fix River main stem, in the context of their potential effect on dissolved oxygen and
nuisance algae

In addition, a brief discussion of sediment phosphorus flux is included in this section.

2.1 Land Use/Land Cover Overview
Within the approximately 1,405 square miles of the FRIP study area, land uses are both urban (29.6%)
and rural (58.9%), with the remaining 11.5% of the area being surface water, wetlands and forest. The
overall distribution of land use/land cover2 in the FRIP study area is presented in Table 2-1 and depicted
in map form in Figure 2-1.
Table 2-1: Overall Land Use/Land Cover in the FRIP Study Area.

Area

Area

(sq. miles)

(%)

Crop

687

48.9%

Rural Grassland

140

10%

Forest

138

9.8%

Urban Open Space

166

11.8%

Urban Low‐Medium Density

236

16.8%

Surface Water

23

1.6%

Urban High Density

14

1%

Wetlands

1

0.1%

Land Use/Land Cover*

2

2009 Illinois Cropland Data Layer obtained from the U.S. Department of Agriculture National Agricultural Statistics Service
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Figure 2-1: Land Use/Land Cover in the FRIP Planning Area
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2.2 Agricultural Area Nonpoint Sources
Land use/land cover in the agricultural areas in the FRIP study area (defined as areas outside of
municipal MS4 jurisdictions) is dominated by agricultural cropland (predominantly corn and soy beans)
followed by lesser percentages of rural grassland and forest. These areas constitute approximately 900
square miles (64%) of the FRIP study area. A breakdown of agricultural area land use/land cover3 outside
of MS4s is provided in Table 2-2.
Table 2-2: Land Use/Land Cover in Agricultural Areas within the FRIP Study Area

Area

Area

(sq. miles)

(%)

Crop

640

71%

Rural Grassland

81

9.0%

Forest

71

7.9%

Urban Open Space

64

7.1%

Urban Low‐Medium Density

35

3.9%

Surface Water

8.6

1.0%

Urban High Density

0.8

0.1%

Land Use/Land Cover*

Based on the fact that 71% of agricultural area land is used for crops, it is likely that this is the major
source of total phosphorus loading from agricultural areas. Stream bank erosion in agricultural areas may
also be a significant contributor of total phosphorus. Based on output from the HSPF watershed models
developed by the ISWS for the Fox River watershed, non-point source runoff from agricultural areas
outside of MS4 jurisdictions in the FRIP study area contribute approximately 360,000 pounds of
phosphorus per year to the Fox River, on average.
There are a number of state and federal programs available to assist agricultural landowners with funding
for implementation of voluntary or incentive-based nonpoint source (NPS) controls. Brief descriptions of
these are provided below.






3

Illinois Nutrient Management Planning Program, cosponsored by the Illinois Department of
Agriculture (IDOA) and IEPA (http://age-web.age.uiuc.edu/bee/Outreach/lwmc/lwm21.htm). This
program targets funding to Soil and Water Conservation Districts (SWCDs) for use in impaired
waters. The nutrient management plan practice cost share is only available to landowners/operators
with land in impaired watersheds.
Partners for Conservation Fund (http://www.agr.state.il.us/C2000) is a program designed to take a
broad-based, long-term ecosystem approach to conserving, restoring, and managing Illinois' natural
lands, soils, and water resources while providing additional high-quality opportunities for outdoor
recreation. This program includes the Priority Lake and Watershed Implementation Program and the
Clean Lakes Program.
Conservation Practices Cost-Share Program. Another component of Partners for Conservation
Fund, the Conservation Practices Program (CPP) focuses on conservation practices, such as terraces,
filter strips and grass waterways that are aimed at reducing soil loss on Illinois cropland to tolerable

2009 Illinois Cropland Data Layer obtained from the U.S. Department of Agriculture National Agricultural Statistics Service
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levels. IDOA distributes funding for the cost-share program to Illinois' SWCDs, which prioritize and
select projects. Construction costs are divided between the state and landowners.
Conservation Reserve Program administered by the Farm Service Agency
(http://www.nrcs.usda.gov/programs/crp/). The Conservation Reserve Program (CRP) provides
technical and financial assistance to eligible farmers and ranchers to address soil, water, and related
natural resource concerns on their lands in an environmentally beneficial and cost-effective manner.
CRP is administered by the Farm Service Agency, with NRCS providing technical land eligibility
determinations, conservation planning and practice implementation.
Agricultural Conservation Easement Program
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/easements/acep/). NRCS’s
Agricultural Conservation Easement Program (ACEP) is a voluntary program offering landowners the
opportunity to protect, restore, and enhance agricultural and wetlands on their property. The NRCS
provides technical and financial support to help landowners with their restoration efforts. This
program offers landowners an opportunity to establish long-term conservation and wildlife practices
and protection.
Environmental Quality Incentive Program (EQIP) sponsored by NRCS (general information at
http://www.nrcs.usda.gov/PROGRAMS/EQIP/; Illinois information and materials at
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/il/programs/financial/eqip/). EQUIP is a
voluntary conservation program for farmers and ranchers that promotes agricultural production and
environmental quality as compatible national goals. Financial and technical assistance is offered to
eligible participants to install or implement structural and management practices on eligible
agricultural land. EQIP may cost-share up to 75 percent of the costs of certain conservation practices.
Incentive payments may be provided for up to three years to encourage producers to carry out
management practices they may not otherwise use without the incentive.
Keep it for the Crop (KIC) is a comprehensive, collaborative program of the Illinois Council on Best
Management Practices’ (CBMP) (http://www.illinoiscbmp.org) for science-based outreach and
education. The program is designed to promote enhanced nutrient stewardship and the
implementation of voluntary agricultural BMPs to reduce nutrient losses and improve water quality.
Keep it 4R Crop Program is a nutrient stewardship program by the Illinois Fertilizer and Chemical
Association. It focuses on education and in-field work with agriculture retailers and farmers to
support fertilizer management practices focused on using the right source at the right rate at the right
time in the right place.

Some of the potential actions that can be taken to reduce total phosphorus loading from croplands include
the following:







Conservation tillage
Constructed wetlands
Field borders
Grassed waterways
Nutrient management
Cover crops

These actions, along with discussion of potential effectiveness and costs, are discussed further in
Attachment B. In addition, where stream bank erosion is occurring in agricultural areas, bank
stabilization and overall stream restoration can be effective in reducing phosphorus loading.
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2.3 MS4s
Phase I of U.S. EPA’s stormwater regulations require National Pollutant Discharge Elimination System
(NPDES) permits for medium and large communities operating MS4s. Phase II of U.S. EPA’s stormwater
regulations requires that small communities operating MS4s within urbanized areas obtain NPDES
permits and implement Six Minimum Measures to reduce the impact of stormwater runoff on receiving
waters. The U.S. Census Bureau delineates the boundaries of urbanized areas, defined as a densely settled
territory that contains 50,000 or more people, within each state based on census data.
There are 76 Phase II MS4s covering 504 square miles (36%) of the FRIP study area, which are listed with
their respective land areas in Attachment C. The spatial extent of these MS4 jurisdictions is depicted in
Figure 2-2. While by definition, MS4s are located within “urbanized areas”, a combination of urban, open,
and agricultural land use/land cover exists within the MS4s4 (Table 2-3). Approximately 40% of the MS4
area is urban low-medium density and 2.6% is urban high-density. Land use/land cover in the remaining
57.5% is a combination of urban open space, forest, grassland, crop, surface water, and wetlands. Based
on output from the HSPF watershed models developed by the ISWS for the Fox River watershed, nonpoint source runoff from MS4 jurisdictions in the FRIP study area contribute approximately 130,000
pounds of phosphorus per year to the Fox River, on average.
Table 2-3: Land Use/Land Cover within MS4 Areas

Area

Area

(sq. miles)

(%)

Urban High Density

13

2.6

Urban Low‐Medium Density

201

39.9

Urban Open Space

102

20.2

Forest

67

13.3

Rural Grassland

59

11.7

Crop

47

9.3

Surface Water

15

2.9

Wetlands

0.4

0.1

Land Use/Land Cover*

The Phase II stormwater permit requires each MS4 to develop a stormwater management program that
implements the six minimum measures , provides measureable goals for each measure, and specifies best
management practices (BMPs) for each measure. The minimum measures are:







Public education and outreach on storm water impacts
Public involvement and participation
Illicit discharge detection and elimination
Construction site storm water runoff control
Post construction storm water management in new development and redevelopment
Pollution prevention/good housekeeping for municipal operations

Support for implementing controls for runoff in MS4s has been provided by the IEPA through the Illinois
Green Infrastructure Program, which is described below.

4

2009 Illinois Cropland Data Layer obtained from the U.S. Department of Agriculture National Agricultural Statistics Service
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Illinois Green Infrastructure Grant Program for Stormwater Management (IGIG)
(http://www.epa.illinois.gov/topics/grants-loans/water-financial-assistance/igig/index) is a program
administered by IEPA. The program is currently in a state of change. However, the program has
funded 36 grant projects (totaling almost $15 million) since 2011 to demonstrate green infrastructure
BMPs to control stormwater runoff for water quality protection. Three IGIG grants totaling $2.2
million have been awarded to projects in the Fox River watershed. All IGIG projects are located within
either MS4s or combined sewer overflow areas.

There are several potential actions (commonly referred to as “best management practices” or BMPs) that
can be taken to reduce non-point total phosphorus loading from MS4 areas. Some of the most common
are:






Bioretention
Street sweeping
Vegetated swales
Constructed wetlands
Dry and wet detention

These BMPs, along with discussion of potential effectiveness and costs, are discussed further in
Attachment B. In addition, where stream bank erosion is occurring in MS4 areas, bank stabilization and
overall stream restoration can be effective in reducing phosphorus loading.
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Figure 2-2: MS4s within the FRIP Planning Area
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2.4 Municipal WWTPs
There are several permitted municipal WWTPs, both major (design average flow equal to or greater than
1.0 MGD) and minor dischargers (<1 MGD), that discharge to the main stem of the Fox in the FRIP study
area. The 15 major municipal WWTPs discharging to the Fox River main stem (Table 2-4 and Figure 2-3)
have design average flows for permitted outfalls ranging from 1.25 to 42 MGD. In addition, there are nine
major dischargers to Fox River tributaries, as listed in Table 2-5.
Table 2-4: Major Municipal WWTPs Discharging to the Fox River Main Stem in the FRIP Study Area

Facility Name

NPDES
Permit No.

Outfall ID

Design
Average
Flow
(MGD)

Outfall Name

Effective Date of
Annual Average 1.0
mg/l TP Limit

Village of
Carpentersville Main
STP

IL0027944

1

STP Outfall

4.5

July 8, 2019

City of Batavia WWTF

IL0022543

1

STP Outfall

4.2

August 1, 2019

City of St. Charles‐
Eastside WWTF

IL0022705

1

STP Outfall

9

May 1, 2019

East Dundee WWTP

IL0028541

1

WWTP Plant Outfall

2.35

January 1, 2020

Fox Metro Water
Reclamation District STP

IL0020818

1

STP Outfall

42

June 1, 2021

Fox River Grove WWTP

IL0020583

1

STP Outfall

1.25

November 1, 2019

Fox River Water
Reclamation Dist.‐‐
North WRF

IL0028665

1

STP Outfall

7.75

June 1, 2019

Fox River Water
Reclamation Dist.‐‐
Pagorski WRF

IL0028657

1

STP Outfall

25

October 1, 2019

Fox River Water
Reclamation Dist.‐‐West
WRF

IL0035891

1

STP Outfall

5

May 1, 2019

City of Geneva WWTP

IL0020087

1

STP Outfall

5

July 8, 2019

Northern Moraine
Water Reclamation
District WWTP

IL0031933

1

STP Outfall

2

May 1, 20196

Village of Algonquin
WWTP

IL0023329

1

STP Outfall

5

7

Village of Cary WWTP

IL0020516

1

STP Outfall

2.8

May 1, 2019

The Village of East Dundee NPDES permit has required the plant to operate biological nutrient removal
since the plant expanded in the early 2000’s.
6 The Northern Moraine Water Reclamation District’s previous permit, issued November 12, 2008, had a
total phosphorus limit of 1.0 mg/L, with an effective date of December 1, 2008.
7 The Village of Algonquin NPDES permit currently contains a total phosphorus limit of 1.0 mg/L as a
monthly average, with an effective date of April 1, 2012.
5
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Design
Average
Flow
(MGD)

Effective Date of
Annual Average 1.0
mg/l TP Limit

Village of Wauconda
WWTP

IL0020109

1

STP Outfall

1.9

October 1, 20118

Yorkville‐Bristol Sanitary
District STP

IL0036412

1

STP Outfall

3.62

May 1, 2019

The Village of Wauconda was issued their current permit on September 13, 2011, which contained a
monthly average total phosphorus limit of 1.0 mg/L, with an effective date of October 1, 2011.
8
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Table 2-5: Major Municipal WWTPs Discharging to Fox River Tributaries in the FRIP Study Area9

Facility Name

NPDES
Permit No.

Outfall
ID

Barrington WWTF

IL0021598

B02

Crystal Lake
WWTP #2

IL0028282

1

Design
Average
Flow
(MGD)

Effective Date
of Annual
Average 1.0
mg/l TP Limit10

STP internal
Outfall

3.68

January 1, 2020

Unnamed
tributary of
Flint Creek

STP Outfall

5.8

See footnote

Crystal
Creek
Unnamed
tributary of
Sleepy
Hollow
Creek

Outfall Name

Tributary

Crystal Lake
WWTP #3

IL0053457

1

STP Outfall

1.7

See footnote

Village of Elburn
WWTP

IL0062260

1

STP Outfall

1.266

July 7, 2019

Village of Gilberts
WWTP

IL0068764

1

STP Outfall

1.0

See footnote

Lake in the Hills SD
STP

IL0021733

1

STP Outfall

4.5

See footnote

Crystal Lake
Outlet

City of Plano STP

IL0020052

1

STP Outfall

2.44

See footnote

Big Rock
Creek

City of Sandwich
STP

IL0030970

3

STP Outfall

1.5

11

Terra Cotta STP

IL0038202

1

STP Outfall

1.0

See footnote

Welch Creek
Tyler Creek

Harvey
Creek
tributary to
the Little
Rock Creek
Sleepy
Hollow
Creek

In addition to the major WWTPs discharging to tributaries listed here, the St. Charles Westside WWTP
will be considered a major after the planned expansion occurs, and it is anticipated a limit on phosphorus
will be included in its new permit.
10 The current permits for Crystal Lake WWTP #2, Crystal Lake WWTP #3, Village of Gilberts WWTP,
Lake in the Hills SD STP, City of Plano STP, and Terra Cotta STP have a monthly average total
phosphorus limit of 1.0 mg/L.
11 The current permit for the City of Sandwich STP has a “monitor only” requirement for total phosphorus.
It is anticipated the annual average total phosphorus limit of 1.0 mg/L will be included in the next permit
cycle for this facility.
9
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Figure 2-3: Major Municipal WWTPs Discharging to the Fox River Main Stem and Tributaries in the
FRIP Planning Area
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In developing the HSPF watershed models for the Fox River watershed, the ISWS compiled data on
WWTP flows and effluent quality from WWTPs in the FRIP study area. Based on this data compilation,
assuming the period of 2003 through 2011 is representative of current conditions, the WWTPs in the
FRIP study area contribute approximately 600,000 pounds of phosphorus per year on average to the Fox
River.
An annual average total phosphorus (TP) discharge limit of 1.0 mg/l is being included in NPDES permits
for any major facility (defined as design average flow of 1 MGD or greater) that is part of the FRSG, as
indicated in Tables 2-4 and 2-5. Permits reissued with the annual TP limit are being issued for a three
year period (instead of the standard five year period), after which the discharge limit will be reevaluated
to determine if different limits are appropriate (Dragovich, 2015).
Major WWTPs that opt not to join the FRSG will still be given a total phosphorus limit, but they will have
to negotiate their limit on a permit-specific basis based on the requirements of 35 Ill. Adm. Code 309. 141
and 143. Illinois EPA does not currently plan to give minor WWTPs total phosphorus limits at this time,
but they will be required to monitor for total phosphorus.

2.5 Dams
There are 13 dams located on the main stem of the Fox River within the FRIP Study Area. Many of the
dams were built along the river to power lumber and grist mills; most are no longer serving their original
purpose (Santucci and Gephard 2003). Dam locations by river mile are listed in Table 2-7, with original
functions, dam heights, year built, and ownership.

2.5.1 Environmental Effects of Dams
Santucci and Gephard (2003) studied the ecological effects of low-head dams on the Fox River between
July and September 2000. A total of 40 stations were located up- and down-stream of each of 15 dams
and at 10 locations in impounded and free-flowing areas between the dams. Impacts on water quality, as
well as fish, macroinvertebrates, and habitat were investigated.
Overall, the study showed adverse impacts on both a local and system-wide scale. Local effects were
largely related to the impoundments that formed upstream of each dam; system-wide effects were due to
the fragmentation of the river causing restrictions in fish movement (Santucci et al. 2005). Degraded
conditions were consistently found in habitat, water quality, and biotic communities throughout
impounded reaches, while good habitat and water quality and healthy biotic communities were observed
in free-flowing reaches.
The quality of fish communities was found to be higher in free-flowing versus impounded reaches based
on Index of Biologic Integrity (IBI) scores (Santucci 2005). Fish communities did not vary within reaches
of the same type. Sport fish were more abundant and larger in free flowing reaches than in impounded
reaches. In impounded reaches, pollution-tolerant and omnivorous fish species were more prevalent.
Dams were also found to alter the distribution of individual fish species. With respect to
macroinvertebrate communities, higher quality communities were found in free-flowing reaches than
impoundments. Similar community structure was found among stations of similar type (i.e. free-flowing
or impounded). Figure 2-4 illustrates this finding, based on data presented by Santucci et al (2005). Fish
community intactness scores were also found to be better in free-flowing reaches, compared with
impounded reaches (Santucci and Gephardt, 2003) as shown in Figure 2-5. Figure 2-6 shows the
locations of the dams on the Fox River. In addition, studies of fish populations before and after dam
removal, such as at the River Road dam on Blackberry Creek, a tributary to the Fox River, show
significant improvements resulting from dam removal. At the Blackberry Creek dam, the number of fish
species found after removal was 25, compared with only 6 species before removal (Pescitelli, 2014).
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Figure 2-4: Macroinvertebrate Community Metrics in Free-Flowing vs. Impounded Reaches of the
Fox River (prepared with data from Table 1 in Santucci, et al., 2005)
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Figure 2-5: Index of Biotic Integrity (IBI) scores for upstream-impounded (US IMP) and downstream
free-flowing (DS FF) stations at 15 Fox River dams between McHenry and Dayton, Illinois (from
Santucci & Gephardt, 2003)

Table 2-5: River Mile Locations and Original Function of Dams on the Fox River Mainstem in the
FRIP Planning Area (Adapted from Santucci and Gephard 2003)

Dam

River
Mile

Original Function

Height (ft)

Stratton
Algonquin

98.9
82.6

Navigation
Recreation

7.0
10.5

Year Current
Dam
Constructed*
1939
1947

Carpentersville

78.2

Milldam/Hydropower

9.0

Uncertain

Elgin
South Elgin
St. Charles
Geneva
North Batavia
North Aurora

71.9
68.2
60.7
58.7
56.3
52.6

Milldam
Milldam
Recreation/Hydropower
Milldam
Milldam
Milldam

13.0
8.3
10.3
13.0
12.0
9.0

1901
1961
1916
1961
1872
mid‐1970’s

Stolp Island

48.9

Milldam

11.0 (east) 15.0
(west)

pre‐1923

Montgomery
Yorkville

46.6
36.5

Navigation
Recreation

8.0
7.0

Dayton

5.7

Hydropower

29.6

1969
1961
Uncertain
(~1925)

Ownership*
State of Illinois
State of Illinois
Kane County Forest
Preserve District
City of Elgin
State of Illinois
State of Illinois
State of Illinois
City of Batavia
State of Illinois
State of Illinois
(east spillway)
City of Aurora
(west spillway)
State of Illinois
State of Illinois
Midwest Hydro,
Inc.

*Santucci and Gephard (2003)
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These studies found aquatic habitat to be severely degraded in impounded areas based on Qualitative
Habitat Evaluation Index (QHEI) scores. Free flowing reaches had good quality habitat, even within
urban reaches where concrete banks were present. Habitat quality was found to be a good predictor of
both fish and macroinvertebrate communities (Santucci et al. 2005). Impacts of dams in the Fox River on
water quality, as found by Santucci and Gephard, are described in Section 4.3.
The results described above are consistent with findings from other river systems regarding the
environmental effects of dams. In a recent study published by the Minnesota Department of Natural
Resources (MnDNR, 2015), fish populations upstream and downstream of 32 dams were evaluated. The
study found that species richness was 41% lower, on average, upstream of complete barrier dams,
compared to downstream of the dams. The study also looked at the effects of removal of 11 dams on fish
populations and found that upstream colonization occurred following dam removal for 66% of the species
that were missing upstream prior to dam removal.
In addition to impacting river ecology, dams can also cause public safety concerns. Low-head or “run of
river” dams, such as those on the Fox River, span the width of the river and water flows continuously over
the dam’s crest. This configuration can cause two significant safety hazards (CTE 2007): 1) the dam is not
clearly identifiable to an individual traveling towards the dam from upstream, and 2) the dam may
produce dangerous flow conditions downstream, known as a submerged hydraulic jump with a reverse
roller. According to a recent study (CTE 2007), there are no official statistics on dam-related deaths in
Illinois, but the study states that, in the summer of 2006 alone, there were several reported drowning
deaths at Illinois dams. However, Brigham Young University maintains a database of deaths at low-head
dams like those present on the Fox River. Twelve drownings at dams on the Fox River in Illinois over the
past 40 years are recorded including two at the Algonquin dam in 1984: three at the Kimball St. dam in
Elgin, including two rescued firemen in 1974 and a power skier wearing a life vest in 1995; three
individual drownings at the Geneva dam in 1993, 2011 and 2014; one at the North Aurora dam in 1993;
and three kayakers at the Yorkville dam in 2006. The Yorkville Police Department has stated that an
additional 15 people have drowned at that dam since 1982.
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Figure 2-6: Locations of Dams on the Fox River Mainstem in the FRIP Planning Area
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In a presentation to FRSG, Steve Pescitelli of the Illinois Department of Natural Resources summed up
the benefits of dam removal in these bullets (Pescitelli 2014):






Eliminates safety and liability problems
Restores habitat, water quality, and connectivity
Increases productivity for game and non-game fishes
Removes maintenance costs
Provides canoe/kayak passage

Findings presented of the 26 dam projects completed in Illinois, including 23 dam removals and 3 fish
passage projects, include (Pescitelli 2014):






Fish passage can work but structures require maintenance; does not address habitat and water quality
problems in the dam pool
Dam removal is more effective reconnection, no maintenance, less expensive and restores habitat and
water quality
Response of fish to dam removal is rapid: species increase by 3x, abundance increases 6-fold, IBI
improves by 40%
 In five dam removal projects studied, the average number of fish species found in dam pools
increased from eight prior to dam removal to 24 following dam removal, and the average number
of total fish found increased from 98 to 651
Fish species re-populate streams and river segments following barrier removal
 After removal of Hoffman Dam, 13 species of fish not previously recorded in the dam pool were
found
 Two weeks after dam removal in Brewster Creek in Spring 2013, the first spring spawning run
Shorthead redhorse and quillback carpsucker was documented

The Fox River was identified as a priority for habitat restoration and fish passage by the U.S. Army Corps
of Engineers (USACE) and the Illinois Department of Natural Resources (IDNR) in the 2007 Illinois River
Basin Comprehensive Plan. As a result the USACE is currently conducting a feasibility study to examine
dam removal and fish passage alternatives for ten Fox River dams. The study, titled the “519 Illinois River
Ecosystem Restoration Program” is being conducted in cooperation with IDNR, local communities, and
the Fox River Study Group. After completion of the study (scheduled for July 2017), selected projects will
be submitted for funding if approved by local communities. The State of Illinois is a co-sponsor of the
study, providing a 35% cost share.

2.5.2 Non‐Environmental Benefits of Dams
The information summarized above makes clear that dams can have a net negative environmental effect,
but there are other non-environmental considerations that require consideration when evaluating the
removal of dams. For example, in some cases dams still provide utility related to their original intended
uses, most often flood control, hydroelectric power generation, or water supply.
In addition, dams can provide recreational opportunities which can provide an economic benefit to the
local community. Some dams may also have cultural, historical and/or aesthetic value to local residents.
These considerations will need to be balanced against the negative environmental effects of dams as
decisions are made whether to keep or remove them.
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2.6 Sediment Flux
Sediment phosphorus release is a naturally occurring phenomenon in which there is a net flux of
phosphorus from the bed sediments to the water column during certain times of the year. The flux is
driven by diffusion across a concentration gradient of dissolved phosphorus concentration between
sediment pore water and the water column. The phosphorus that is released to the water column
originates from the contributing watershed, and is delivered to the sediments via the settling of
particulate-bound phosphorus from the water column to the sediment. A portion of this particle-bound
phosphorus may be released in the sediments, creating a concentration gradient and subsequent release
into the water column. The direction of phosphorus exchange between sediments and the overlying water
varies temporally in most systems. During periods of elevated particulate-bound phosphorus runoff in the
water column (e.g. runoff events, algal blooms), the net movement of phosphorus is from the water
column to the sediments. During periods of low solids concentration, the net movement of phosphorus is
from the sediments to the water column.
Human activities can exacerbate sediment phosphorus release, via two primary mechanisms. The first
mechanism is activities that increase particulate bound phosphorus concentration in the water column,
and the subsequent delivery of phosphorus to the sediments. These activities primarily consist of either
elevated erosion of watershed soils, or discharge of dissolved phosphorus from wastewater treatment
plants that is converted into algal tissue or sorbed to inorganic particulate matter. The second mechanism
is activities that lower dissolved oxygen concentrations near the sediment-water interface. As oxygen
concentrations approach zero, inorganic solids which strongly bind phosphorus such as iron- and
manganese oxides are reduced and dissolved. This releases the bound phosphorus to sediment pore
waters from which it can diffuse into the overlying water column.
Elevated levels of phosphorus release can cause violation of water quality standards. The dissolved
phosphorus that is released from sediments is immediately available for algal growth, such that an
increase in sediment phosphorus release can cause an increase in algae concentrations. Increased algae
concentrations can subsequently cause violation of water quality standards for dissolved oxygen, as the
algae consume oxygen either directly via respiration or indirectly via sediment oxygen demand after the
algae settle out of the water column. Sediment oxygen demand was measured by the ISWS at several
locations as part of past Fox River investigations and was found to vary in a range of 1.65 to 3.1 g
O2/m2/day, which are relatively high levels.
Sediment phosphorus release can be directly measured, and there are also predictive tools (called
sediment diagenesis models) that predict subsequent sediment phosphorus flux as a function of
particulate phosphorus delivery to the sediments.
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3
Assessment and Planning Tools
To support development of this FRIP and the evaluation of potential actions to improve dissolved oxygen
and reduce nuisance algae in the Fox River, specialized assessment and planning tools have been
developed. These include the following:




A suite of watershed models of the FRIP study area developed by the ISWS
A water quality model of the Fox River main stem developed by the ISWS and modified by LimnoTech
A non-point source load reduction tool developed by LimnoTech to help MS4 jurisdictions and other
entities perform screening-level assessments

The FRSG began supporting the development of assessment and planning tools in 2003. Support was
provided to the ISWS to develop watershed models for 31 subbasins in the Fox River watershed and two
main stem segments using the Hydrologic Simulation Program – FORTRAN (HSPF, see Figure 3-1). The
FRSG also provided support to the ISWS for development of a QUAL2k water quality model of the Fox
River main stem in order to simulate dissolved oxygen conditions in the river. The QUAL2k model was
modified by LimnoTech during development of the FRIP, with model updates peer-reviewed by ISWS. As
part of the FRIP development, LimnoTech developed the Fox River TP Load Reduction Tool to allow
users to evaluate load reduction strategies for nonpoint sources for individual jurisdictions or watersheds.
Documentation of the HSPF and QUAL2k models exists in other reports; therefore, this section provides a
brief description of each tool and provides references to existing documentation. An overview of the use
and capabilities of the Fox River Total TP Reduction Tool is provided below.

3.1 Watershed (HSPF) Model
The HSPF hydrological modeling package incorporates watershed-scale aquatic resource management
(ARM) and NPS models into a basin-scale analysis framework that includes fate and transport in one
dimensional stream channels, lakes, or reservoirs. Water quality simulation is organized in modules
defined largely by pollutant categories; conservative tracers, sediments in three size classes, pesticides,
nutrients, and general quality constituents. Phosphorous and nitrogen are modeled with complete onland and in-stream nutrient cycles involving oxygen, heat balance, phytoplankton, and periphyton. HSPF
is distributed by U.S. EPA Office of Water as part of the BASINS 4.0 software package12.
The ISWS developed an application of the HSPF model for the Fox River watershed intended to support
the development of an implementation plan. HSPF model development has been thoroughly documented
by the ISWS (Bartosova 2007a, 2007b, 2007c, 2011, 2013a, 2013b; Singh et al. 2007). The selection of the
HSPF model within the BASINS (Better Assessment Science Integrating point & Non-point Sources)
framework for the Fox River watershed modeling was based on the following justification:


12

Mixed land use within the study area;
Anticipated growth of population and urbanization;
http://water.epa.gov/scitech/datait/models/basins/BASINS4_index.cfm
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The capability to simulate pollution processes that occur in both pervious and impervious lands;
The fairly fine level of spatial and temporal detail that can be accommodated;
Ability to simulate the constituents of interest;
The flexibility to use hourly or daily time steps; and
The capability to model both storm events and long-term continuous simulations (McConkey et al.
2004).
The Fox River watershed HSPF model consists of 33 individual models with 31 tributary models and two
(2) Fox River main stem models. The study area was divided into an upper and lower section, with 13
tributaries contributing to the upper section and 18 tributaries contributing to the lower section
(Bartosova 2013a). Model outputs from the 13 upper tributaries serve as inputs to the upper main stem
model (Bartosova 2013a). Model outputs from the upper Fox main stem and the 18 downstream
tributaries serve as inputs to the lower Fox main stem model (Bartosova 2013a). The HSPF models have
been calibrated and validated to simulate daily streamflow and selected water quality constituents (i.e.,
sediment, phosphorus, nitrogen; Bartosova 2007a, 2007b, 2011, 2013a, 2013b).
The HSPF models underwent an initial and final calibration and validation by the ISWS. An initial model
calibration was performed using water quality data collected from the Fox River and its tributaries by
various organizations (e.g., IEPA, FRSG) during water years 1991-1999 and validated using data from
water years 2000-2003 (Bartosova 2007a, 2007b, 2011; Singh et al. 2007). The Land Cover of Illinois
1999-2000 spatial dataset was used in the initial calibration phase. The final calibration was performed
from water years 2004-2010 and validated using data from 2011. The 2009 U.S. Department of
Agriculture (USDA) National Agricultural Statistics Service (NASS) Cropland Data Layer (CDL) spatial
dataset was used in the final calibration phase.
An independent review of the HSPF models completed for development of the FRIP concluded that, while
sediment and TP loads from the land side may be biased slightly high for urban land use types and biased
slightly low for agricultural land use types, the HSPF models appear to be calibrated for instream
streamflow and TP in a manner that results in a “good” to “fair” level of accuracy in model predictions
(Donigian et al. 1984, Donigian 2000, 2002), which is consistent with professional standards for
watershed modeling.
LimnoTech programmed several additional utilities to facilitate running the 31 Fox River HSPF models,
which allow the user to do the following:


Set-up a new batch simulation framework to facilitate running all 33 HSPF models in a single run
sequence (i.e., batch mode)



Export and summarize the model outputs for all 33 models as well as all constituents modeled with
single database queries (as opposed to exporting results for each model one-by-one).



Easily vary the model simulation period using a single database entry rather than 33 individual model
input files.



Easily calculate TSS, TN, TP delivery ratios at the outlet of each of the 33 models.



Easily export and summarize all of the point source inputs for the baseline simulation.



Modify all WWTP constituents represented (i.e., total phosphorus) in the models to a single constant
concentration value.



Automated calculation of TSS, TN, and TP Unit Area Loads (UALs) for each of the 33 models (this
used to require manual calculation post-processing for each model one-by-one).
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Update the land segment areas in each of the 33 models by populating a single database table rather
than 33 individual model input files.
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Figure 3-1: Subwatershed and Main Stem HSPF Models for the Fox River Watershed
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3.2 QUAL2K
QUAL2K is a river water quality model that simulates water temperature, nutrients, biochemical oxygen
demand, dissolved oxygen, sediment oxygen demand, phytoplankton, and attached algae. It is onedimensional, simulating the change in concentration along the length of the river. It is a steady-state
framework, so it is not capable of simulating how concentrations change over time. QUAL2K is a
modernized version of the QUAL2E model that was used by many state regulatory agencies for
conducting wasteload allocations for oxygen demanding materials. The model is distributed by U.S. EPA
Watershed & Water Quality Technical Support Center13 and Tufts University14.

3.2.1 QUAL2K Model Description
The ISWS developed a calibrated QUAL2K water quality model application for the Fox River (Bartosova,
2013). This model was used to simulate future Fox River water quality in response to management actions
considered in this FRIP, as presented in Section 5. The ISWS calibrated the QUAL2K model using data
from an intensive sampling event conducted at 13 locations on the Fox River during low flow conditions in
June 2012. Monitoring of dissolved oxygen, temperature, pH, and conductivity was conducted
continuously during the event, and discrete water quality sampling was conducted three times per day
(Bartosova, 2013).
The spatial extent of the Fox River QUAL2K model is shown in Figure 3-2. The upstream boundary of the
model is at Stratton Dam and the downstream boundary is at the confluence with the Illinois River,
approximately 5.5 miles downstream of the Dayton Dam.

13
14

www.epa.gov/athens/wwqtsc/html/qual2k.html
www.qual2k.com
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Figure 3-2: Extent of the Fox River QUAL2K Model
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The dams listed in Table 2-6 are included in the QUAL2K model (with the exception of Stratton Dam), as
are the municipal WWTPs listed in Table 3-1.
Table 3-1: Municipal WWTP Discharges Represented in the Fox River QUAL2K Model

WWTP
Algonquin
Batavia
Carpentersville
Cary
E. Dundee
Fox Metro
Fox‐Grove
Fox River Water Reclamation District‐North
Fox River Water Reclamation District ‐South
Fox River Water Reclamation District ‐West
Geneva
Northern Moraine
Port Barrington
Sheridan
St. Charles
Wauconda
Yorkville‐Bristol
Water withdrawals from the Elgin Water Treatment Plant and Aurora Water Treatment Plant are also
represented in the model. Tributaries represented in the model are listed in Table 3-2.
Table 3-2: Tributaries Represented in the Fox River QUAL2K Model

Tributary
Sleepy Hollow Creek
Cotton Creek
Silver Lake outlet
creek below Silver Lake outlet
Tower Lake outlet
Flint Creek
Spring Creek
Crystal Lake outlet
Jelkes Creek
Tyler Creek
Poplar Creek
Brewster Creek
Norton Creek
Ferson Creek
Mill Creek
Indian Creek Aurora
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Tributary
Waubonsie Creek
Morgan Creek
Blackberry Creek
Rob Roy Creek
Big Rock Creek
Little Rock Creek
Hollenbach Creek
Clear Creek
Roods Creek
Somonauk Creek
Mission Creek
Brumbach Creek
Indian Creek south
Buck Creek
In an independent review of the ISWS QUAL2k model conducted by LimnoTech, two issues were
identified within the model framework that would limit its utility to evaluate future management actions:

3. The model code was not predicting sediment oxygen demand properly, and
4. The model framework was not well-suited for assessing the water quality impact of non-point
source load reductions.
LimnoTech was subsequently tasked by the FRSG to change the QUAL2K model code to correct the above
issues and then change model inputs as necessary to provide recalibration to observed water quality data.
Model modification and recalibration is documented in LimnoTech (2014b), which is provided as
Appendix A.
Related to sediment oxygen demand, because the original ISWS calibration had undergone extensive
review, the objective of the recalibration effort was to allow the corrected model code to generate expected
levels of sediment oxygen demand, while changing as little of the original model calibration as possible.
Three categories of changes were made to the original model inputs (LimnoTech 2014b):

1.

Inputs representing “prior season” contribution to sediment phosphorus concentrations were
added.

2. Corrections to original model inputs identified as necessary during the model review process were
implemented.
3. Algal settling velocities were increased (and other processes adjusted accordingly), in order to
allow more settling of organic material to Fox River sediments while maintaining water column
concentrations consistent with the calibration data set.

3.2.2 QUAL2K Model Calibration
After making the changes to the QUAL2K model described above, model parameters were adjusted to
recalibrate the model to a state that was at least as good as the original ISWS calibration. The recalibrated
model shows total phosphorus concentrations that match the calibration data very well (Figure 3-3).
Similar to the original calibration by ISWS, minimum DO is over-predicted at several locations, indicating
a limitation of the model for evaluating impacts of load reduction on minimum DO (Figure 3-4). However,
model-predicted algae (phytoplankton) concentrations match calibration data well (Figure 3-5). The
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revised model predicts significantly different SOD than the original calibration due to the newer software
version used, but the recalibrated results compare well to the observed data. Ammonia concentrations
match the observed data, as well as the original calibration results. Model modification and recalibration
is documented in LimnoTech (2014b) which is provided as Attachment D.
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Figure 3-3: QUAL2K Calibration for Average Total Phosphorus
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Figure 3-4: QUAL2K Calibration for Minimum Dissolved Oxygen
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Figure 3-5: QUAL2K Calibration for Average Phytoplankton

3.2.3 QUAL2K Model Limitations
Although the calibration results show good agreement between model results and data for total
phosphorus (Figure 3-3) and algae (Figure 3-5), the comparison of model results to data for minimum
dissolved oxygen is less satisfactory (Figure 3-4). At some locations in the river, the minimum DO is overpredicted by 2 to 8 mg/l. At the same time, maximum DO is under-predicted by even greater amounts. As
stated in the ISWS Phase III report which discussed the original model calibration, the model “does not
represent the diurnal variation of dissolved oxygen well…” (Bartosova, 2013). As part of the original
calibration process, as well as LimnoTech’s recalibration, reaeration coefficients in the model were
reduced to maximize the diurnal dissolved oxygen variation in the model and better replicate the
calibration data. Ultimately, reaeration coefficients at the extreme low end of the possible range of values
were used.
The reason for the inability of the model to reproduce the diurnal variation in the calibration data set is
not known with certainty. Typically, model calibration can be limited by three things:
1.

The calibration data may be incomplete, flawed or contain some anomaly that limits calibration;

2. The way the data are synthesized from the original results for use in calibration may be causing
issues (for example, average multiple measurements in time and space into a single calibration
point); or
3. The model framework is unable to represent some process that is occurring in the real world.
In this case, there is no reason to suspect a problem with the data, so the problem probably lies in the
combination of the second two points above. For example, in the real world, aquatic plant density and
productivity are changing over time and can vary across the width of the river, but for the QUAL2K model
it is necessary to collapse everything into temporal and spatial averages. For things like periphyton, there
are not enough data to distinguish longitudinal trends. As for the suitability of the model framework,
unfortunately, there is currently not sufficient data to determine what processes are missing that may be
affecting DO (e.g. rooted plants).
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Consequently, the model’s limitation should be taken into account when reviewing all model results for
dissolved oxygen. When, for example, the minimum DO for a given load reduction scenario is evaluated,
the actual minimum DO may be significantly lower than that minimum DO predicted by the model.
Because the model calibration for total phosphorus and algae was much better than for DO, there is
greater confidence in those model results.

3.3 Fox River Non‐Point Source (NPS) Phosphorus Load Reduction Screening
Tool
The Fox River Non-Point Source (NPS) Phosphorus Load Reduction Screening Tool is a spreadsheetbased custom user interface (Figure 3-6) that allows users to develop and evaluate different NPS
management scenarios within the FRIP study area. The tool uses unit area loads (UALs) for TP (pounds
per acre per year) derived from HSPF model output. These UALs are specific to land cover types in the
HSPF model, as well as subwatershed. Two versions of the tool were developed:


A subwatershed-based version that allows the user to test load reduction scenarios on a
subwatershed basis (potentially of interest for tributary watershed groups and others)



A version based on MS4 jurisdictions that allows the user to test load reduction scenarios for
specific MS4 jurisdictions

The tool calculates baseline TP loads for each land use in each subwatershed or MS4 jurisdiction, and
then allows the user to select from a menu of NPS control measures to evaluate how different TP
reduction scenarios will impact the TP load delivered to the Fox River. Specifically, the tool has three
main functions:

1.

The modification of TP loads on an MS4 jurisdiction or subwatershed basis via the
implementation of NPS controls;

2. The presentation of summary information by MS4 jurisdiction or subwatershed basis to allow the
user to understand changes in loadings; and,
3. The storage and retrieval of scenarios.
Both versions of the tool use the same user interface and perform the same functions. Both tools use
average annual UALs derived from the HSPF models (averaged for the 1991 to 2011 simulation period) to
calculate baseline TP loads. The following subsections provide some details about the use of the tools.
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Figure 3-6: Fox River Non-Point Source (NPS) Phosphorus Load Reduction Screening Tool

3.3.1 Editor Window
The editor window is used to create TP management scenarios by allowing the user to define simple
representations of NPS controls that might be installed in each MS4 jurisdiction (Figure 3-7). The user
can select one of the MS4 jurisdictions from the dropdown list in the upper left corner.
Controls can be applied to four different land use categories:





Crop
Urban-high density
Urban- low/medium density
Urban – open space

The possible NPS controls that can be applied in each land use category are given in Table 3-3. These NPS
controls were selected based on best professional judgement and input from FRSG members.
Documentation of selection of the NPS controls is provided in LimnoTech (2014), which is provided in
Attachment B.
It should be noted that streambank and stream bed stabilization are likely to be beneficial control
measures to reduce phosphorus loading to the Fox River, but they are not included in the phosphorus
load reduction tool for three reasons. First, streambank and bed erosion were not modeled explicitly as
phosphorus sources in the Fox River HSPF models but rather are included implicitly (Bicknell, et al.,
2005). Therefore, since the phosphorus load reduction tool is based on HSPF phosphorus loading rates,
there are no model-derived loading rates for erosion. Second, no comprehensive evaluation of stream
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erosion as a phosphorus source has been conducted in the Fox River watershed to provide information on
the extent of erosion or to quantify the phosphorus load resulting from the erosion. Last, there is
significantly less information available in the technical literature to provide estimates of the unit load
reduction benefits from streambank and bed stabilization.
Table 3-3: NPS Control Measures by Land Use Type

Land Use
Crop

NPS Control Measure
Conservation tillage
Field borders
Grassed waterways
Nutrient management

Urban‐‐High Density

Bioretention
Street sweeping (weekly)
Vegetated swales

Urban‐‐Low/Medium
Density

Bioretention
Constructed wetland
Dry detention
Detention basin retrofit
Street sweeping
Vegetated swales
Wet detention
Bioretention

Urban‐‐Open Space

Constructed wetland
Dry detention
Street sweeping (weekly)
Vegetated swales
Wet detention

For each land use category, the user can enter the percentage of total acres where each type of NPS control
is installed, along with the TP removal efficiency of each control. If the user does not enter a removal
efficiency, then the default value (in gray) is used to calculate the TP load removed. Once NPS control
application percentages and removal efficiencies are entered, the editor then calculates the TP load
removed, as well as the composite TP removal efficiency, for each land use and for the entire MS4
jurisdiction.
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Figure 3-7: Editor Window for the Fox River Non-Point Source (NPS) Phosphorus Load Reduction
Screening Tool

3.3.2 Summary Window
The summary window summarizes phosphorus loads for all 76 municipal and township MS4 jurisdictions
in FRIP planning area (Figure 3-8). The window displays the TP load from the baseline scenario, the
current scenario that the user has created, and the percent load reduction between the two scenarios.
These values are calculated on a MS4-jurisdiction basis and on a watershed basis (bottom row of Table 38). If a difference in TP load is detected between the baseline scenario and the current one, the circle next
to the corresponding MS4 jurisdiction will change from red to green. This provides the user a quick visual
reference of progress. The summary window automatically updates when the user changes from one MS4
jurisdiction to another in the editor window. Details on the calculation method used for each column can
be found in Appendix B.
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Figure 3-8: Top and Bottom Portions of the Summary Window for the Fox River Non-Point Source
(NPS) Phosphorus Load Reduction Screening Tool, Including the Total TP Load for all MS4
Jurisdictions.

3.3.3 Storage and Retrieval of Scenarios
Scenarios are stored and retrieved within the Fox River TP Load Reduction Tool workbook and can be
done from the editor window; no external files are created (Figure 3-9). In the lower left corner of the
editor window, the user has the option to name the scenario and to add a brief description (Figure 3-9).
The “Store Scenario” button allows the user to store the current scenario. The workbook is capable of
storing up to ten scenarios (Figure 3-10). The “Load Scenario” button will load any one of the stored
scenarios (Figure 3-11).
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Figure 3-9: Portion of the Editor Window Associated With the Storage and Retrieval of Scenarios.

Figure 3-10: Store Scenario Pop-up Window

Figure 3-11: Load Scenario Pop-up Window

3.3.4 Summary of NPS Control Removal Efficiencies and Costs
For the suite of eleven NPS controls possible for application in the Fox River NPS Phosphorus Reduction
Screening Tool, the recommended BMP removal efficiencies were either a U.S. EPA-approved value for
IEPA projects or they were based on a review of the current literature. The default removal efficiencies for
each NPS control used in the tool are summarized in Table 3-3. Unit cost estimates for each NPS control
were based on a literature review and comparison to Illinois NPS projects where data was available.
Additional details about the removal efficiencies and costs reported can be found in Attachment B.
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Table 3-4: TP Removal Efficiencies and Units Costs for NPS Controls
(see Attachment B for more information)

Land Use

Crop

Urban‐‐High
Density

Urban‐‐
Low/Medium
Density

Urban‐‐
Open Space

TP Removal
(%)

Median Cost

Conservation tillage

66

$14.30/ac. treated

Constructed Wetland

44

$6/ft3 treated

Field borders

61

$11.30/ac. treated

Grassed waterways

30

$135/ac. treated

Nutrient management

35

$38/ac. treated

Bioretention

65

$20/ac. treated

Street sweeping (weekly)

6

$2,100/curb mi. treated

Vegetated swales

25

$8/ft3 treated

Bioretention

65

$20/ac. treated

Constructed wetland

44

$6/ft3 treated

Dry detention

26

$3/ft3 treated

Detention basin retrofit

26

No data

Street sweeping

6

$2,100/curb mi. treated

Vegetated swales

25

$14.80/ft3 treated

Wet detention

68

$6/ft3 treated

Bioretention

65

$20/ac. treated

Constructed wetland

44

$6/ft3 treated

Dry detention

26

$6/ft3 treated

Street sweeping (weekly)

6

$2,100/curb mi. treated

Vegetated swales

25

$14.80/ft3 treated

Wet detention

68

$6/ft3 treated

NPS Control Measure
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4
Current Conditions
This section of the FRIP describes water quality conditions upstream of the FRIP study area, as well as
phosphorus loading sources to the Fox River. This information is used to provide a basis for assessing
load reductions in water quality improvement alternatives presented in Section 5.
It is stated earlier in the FRIP that the focus of the FRIP is on dry weather, low flow periods where low DO
and nuisance algal growth are more likely to occur. It has been noted that non-point source loads from
MS4s and agricultural areas mainly occur during wet weather periods. While this is true, some of the wet
weather phosphorus load from MS4s and agricultural areas accumulates in river sediments and can
contribute to dissolved oxygen conditions and algal growth during dry weather, low flow periods,
therefore it is relevant to consider non-point source loads and their control in the FRIP.

4.1 Upstream Conditions
The upstream boundary of the FRIP study area is the Stratton Dam. Water quality in the Fox River within
the FRIP study area is significantly affected by water coming over Stratton Dam, so some discussion of it
is warranted here. The main water quality constituents discussed here are dissolved oxygen, total
phosphorus and chlorophyll-a, which is sometimes used as a surrogate measurement for algae in the
water column. These are the three water quality parameters most relevant to the water quality goals of the
FRIP, as described in Section 1. Upstream concentrations of DO, TP, and chlorophyll a entering the FRIP
planning area were established based on monitoring data collected by multiple organizations (including
FRSG, IEPA, ISWS, and McHenry County Health Department) for the period of 1980 to 2010 at sampling
locations located at Burtons Bridge, IL. The data was extracted from the Fox River Watershed Water
Quality Database. Details about sampling organizations, sampling programs, and the database can be
found in the Fox River Watershed Investigation Phase I report on water quality and data (ISWS 2004).
Levels of DO measured at the upstream boundary of the FRIP planning area are above Illinois water
quality standards (WQS) for most of the year, with a few measurements in July falling below the MarchJuly WQS (Figure 4-1). Dissolved oxygen levels reach peak concentrations in January and steadily
decrease until reaching a minimum during the summer months. TP levels follow an inverse pattern, with
peak concentrations occurring in the summer and minimum concentrations occurring in January and
December (Figure 4-2). Similar seasonal changes are also seen in chlorophyll a concentrations, with
elevated levels of phosphorus most likely driving the increased concentrations of chlorophyll a in summer
and fall months (Figure 4-3).
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Figure 4-1: Monthly Dissolved Oxygen Measured at Burtons Bridge, IL (1980-2010)

Figure 4-2: Monthly Total Phosphorus Measured at Burtons Bridge, IL (1980-2011)
NOTE: The water quality standard shown above is the standard for lakes in Illinois. There is no
standard for total phosphorus in rivers at this time.
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Figure 4-3: Monthly Chlorophyll a Measured at Burtons Bridge, IL (2002-2011)

While DO at the upstream boundary of the FRIP planning area generally meets water quality standards,
the TP concentration of the water entering system is elevated, with a median summer concentration of
0.16 mg/l. The major source of the excessive phosphorus is most likely the Chain O’Lakes system located
upstream of the planning area. Many of the lakes within the Chain O’Lakes system do not meet the
aesthetic quality designated use and are listed for DO and TP impairments (AECOM 2010). TP
concentrations in waters leaving the Chain O’Lakes system exceed the lake-specific TP WQS, which
ultimately results in elevated concentrations of TP entering the FRIP planning area. The summer median
TP concentration of 0.16 mg/l at Burtons Bridge is slightly higher than the median TP concentration in
Pistakee Lake, the furthest downstream lake in the Chain O’Lakes system (AECOM 2010). As a result,
median TP values at the upstream boundary of the FRIP planning area exceed the water quality standard
for lakes every month of the year with the summer median value being more than triple the 0.05 mg/L
standard (Figure 4-2).

4.2 Phosphorus Loads
In addition to phosphorus loads entering the FRIP study area from upstream at Stratton Dam (see Section
4.1), phosphorus loading to the Fox River also comes from non-point sources (NPS) and wastewater
treatment plants during both dry and wet weather conditions. For purposes of the FRIP, NPS loads were
estimated for all land uses occurring in the watershed. It should be noted that NPS loads are really wet
weather loads and, as such, are not active during the summer low flow conditions modeled in the FRIP.
Each of these loading sources is briefly described below.

4.2.1 Upstream TP Load
Data from Burton’s Bridge show that the average annual TP concentration at the upstream boundary of
the FRIP is 0.118 mg/l. Using this value along with a long-term average annual flow (calculated by the
Illinois Streamflow Assessment Model, ILSAM at Burton’s Bridge), an average annual load of 201,000
lb/yr was estimated.
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4.2.2 MS4 Non‐Point Source TP Load
MS4 jurisdictions contribute phosphorus loading to the Fox River during wet weather events. While this
wet weather runoff does not occur during the critical summer low flow conditions evaluated for the FRIP,
some of the wet weather phosphorus load from MS4s accumulates in river sediments and can contribute
to dissolved oxygen conditions and algal growth during dry weather, low flow periods (see Section 2.5).
This is an indirect effect, but can be significant and should be taken into account when evaluating total
phosphorus load reductions. In addition, these wet weather loads from MS4 jurisdictions can contribute
to other adverse water quality conditions in the Fox River and its tributaries during wet weather events,
although these are not the subject of the FRIP. In general, however, it is desirable to reduce non-point
source loading of phosphorus from MS4 jurisdictions where feasible.
Although the Fox River HSPF models were not developed specifically to isolate loads from MS4
jurisdictions, a methodology was created during development of the FRIP to estimate phosphorus loading
on an MS4 jurisdiction basis using output from the HSPF models. First, the land use/land cover
distribution within each MS4 jurisdiction was identified using spatial data in GIS. Then long-term average
(1991-2011) UALs generated by the HSPF model, which are specific to land use/land cover categories in
each tributary HSPF model, were applied to each MS4 jurisdiction, which allowed the calculation of total
load from the MS4.
Using this methodology, annual average TP loads were estimated based on the HSPF model output. These
TP loads represent annual average loads for the 1991-2011 model simulation period under current (2009)
land use/land cover conditions. Estimates were also made for future (2040) land use/land cover
conditions, as described in Section 4.2.5. It should be noted that, in estimated loads from MS4
jurisdictions and agricultural areas (see Section 4.2.2), landside loads from HSPF were used, meaning
total phosphorus loads from the land to the tributaries, as opposed to loads from the tributaries to the Fox
River main stem. It was necessary to use the landside loads delivered to the tributaries rather than the
tributary loads delivered to the Fox River main stem in this process. It is not possible to attribute total
phosphorus loads delivered to the Fox River main stem to MS4 jurisdictions using HSPF tributary loads,
because there is no accurate way to track tributary loads back to the specific land segment categories (i.e.,
unique land cover, soils, and slope combinations) used in the HSPF model.
Using the approach described above, which relies on output from the Fox River HSPF watershed models
developed by the ISWS, non-point source runoff from MS4 jurisdictions in the FRIP study area
contributes approximately 141,000 pounds of phosphorus per year to the Fox River, on average. It should
be noted that, because MS4 jurisdictions include all land use/land cover types, this loading estimate will
likely differ from estimates based solely on land use/land cover types. For example, a load estimate for
“urban areas” may be limited to loading from urban high density, urban low-medium density and urban
open space categories, but as described in Section 2.2, current land use/land cover data for the FRIP study
area shows that these categories would only account for 62.7% of the area in MS4 jurisdictions. Also, these
land use/land cover types will occur outside of MS4 jurisdictions.

4.2.3 Agricultural Non‐Point Source TP Load
As with MS4 jurisdictions, agricultural areas in the FRIP study area contribute phosphorus loading to the
Fox River during wet weather events. More than 70% of the agricultural areas in the FRIP study area are
classified as cropland according to spatial data from the 2009 Cropland Data Layer (CDL) from U.S.
Department of Agriculture National Agricultural Statistics Service. The Illinois Nutrient Loss Reduction
Strategy states that 48% of the TP exported from the State via rivers is attributable to agricultural sources,
which underscores the importance of controlling phosphorus loading from these areas.
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As stated above, this wet weather runoff does not occur during the critical summer low flow conditions
evaluated for the FRIP, but the wet weather phosphorus load from agricultural areas can accumulate in
river sediments and can contribute to dissolved oxygen conditions and algal growth during dry weather.
In addition, these wet weather loads from agricultural areas can contribute to other adverse water quality
conditions in the Fox River and its tributaries during wet weather events, although these are not the
subject of the FRIP. Therefore, it is desirable to reduce non-point source loading of phosphorus from
agricultural areas where feasible.
Based on output from the HSPF watershed models developed by the ISWS for the Fox River watershed,
and using the approach described in the preceding section, non-point source runoff from agricultural
areas outside of MS4 jurisdictions in the FRIP study area contribute approximately 360,000 pounds of
phosphorus per year to the Fox River, on average. As with the average annual loading estimate for MS4
jurisdictions, this estimate will differ from estimates solely based on land use/land cover, due to the fact
that this estimate includes loading from urban land use/land cover categories as well as cropland.

4.2.4 Municipal WWTP Loads
In developing the HSPF watershed models for the Fox River watershed, the ISWS compiled data on
WWTP flows and effluent quality from WWTPs in the FRIP study area. Based on this data compilation,
WWTP effluent flows and TP concentrations were extracted to support calculation of average annual
loading. The HSPF models were developed with hydrologic data for the period of 1991 through 2011, so
one alternative was to calculate an annual average TP load based on that period. However, WWTP flows
are influenced by population growth and the annual average for 1991 through 2011 might underestimate
the current annual average load. For this reason, the period of 2003-2011 was selected as being recent
enough to reflect current conditions but long enough to capture potential year-to-year variability in the
average. The average annual load calculated for this period is 600,000 pounds per year.

4.2.5 Phosphorus Loads from Stream Erosion
Erosion of stream banks and beds is a known problem in Illinois and one that can be a significant source
of phosphorus load to receiving waters. It is a significant component of nutrient load reduction initiatives
elsewhere. The extent of stream erosion in the FRIP study area has not been studied and the HSPF
watershed models are not designed to simulate stream erosion, nor is there any model output explicitly
related to stream erosion. However, because it may be a significant source of phosphorus to the Fox River,
it should be maintained as a potential action to address phosphorus loading.

4.2.6 Estimates of Future Loads
As part of the FRIP development, it is of interest to understand how the TP loading described in the
preceding sections will change in the future as a result of changes in land use and land cover. No estimates
of future land use/land cover were available for the FRIP study area prior to development of the FRIP, so
estimates were developed based on population growth estimates developed by the Chicago Metropolitan
Agency for Planning (CMAP) for the year 2040. The forecast was part of CMAP’s “GO TO 2040
Comprehensive Regional Plan”, which was adopted in October 2010. LimnoTech obtained GIS data from
CMAP depicting the future population projections and Figures 4-4 and 4-5 show the coverage of these
population projections. From 2010 to 2040, CMAP projects a population increase of 480,000 people
within the FRIP study area, which represents an increase of 46%.
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Figure 4-4: Current (2010) Population Density Estimates (per subzone) from CMAP.
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Figure 4-5: Future (2040) Population Density Estimates (per subzone) from CMAP.

These population growth estimates have been produced for most, but not all of the Fox River watershed,
because the southern and southwestern parts of the Fox River watershed are outside of the CMAP area.
No population forecasts or land cover change predictions were identified for the part of the FRIP study
area outside of the CMAP planning area.
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Figure 4-6: Estimated Future (2040) Land Cover for the FRIP Study Area.
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The change in population estimated by CMAP from 2010 to 2040 was compared to current (2009) land
cover in GIS. Wherever population increase was predicted by CMAP and the current (2009) land cover is
classified as cropland or rural grassland, the land cover was converted to urban low-medium density
development. In currently developed areas where population change is predicted, no land cover change
was made from 2009 to 2040. The resulting land cover projection is shown in Figure 4-6.
The estimated future land cover developed in this process was then used with the Fox River HSPF models
to generate estimates of future TP loading from non-point sources. The future-condition HSPF models
were run for the same hydrologic periods (1991-2011) as the existing-condition models developed by
ISWS. This period likely represents an adequate range of precipitation conditions, although it does not
account for potential changes due to climate change. However, running the models with the same
precipitation has the advantage of isolating the effects of land use change on TP loading. Model estimates
of current and future non-point source TP loading are presented in Table 4-1.
Table 4-1: Estimated Annual Average Non-Point Source TP Loads to the Fox River, Under Current
Conditions and Under Future Growth Conditions (assuming no action)

MS4 jurisdictions

Average Annual
TP Load Under
Current
Conditions
(lbs/yr)
141,000

Average Annual
TP Load Under
Future
Conditions
(lbs/yr)
138,000

Agricultural areas

349,000

346,000

‐0.8%

484,000

‐1.2%

TP Load Source15

Total

490,000

Percent Change

‐2%

Slight overall decreases in TP loading are predicted because the land use changes result in the conversion
of cropland to developed land, due to changes in modeled UALs; the average TP UAL for cropland, based
on HSPF model output, is 0.735 lbs/acre/yr, compared with an average TP UAL of 0.468 lbs/acre/yr for
low-medium density urban land.
The projected change in WWTP loading can also be estimated using the projected increase in population,
assuming that WWTP effluent flows increase linearly with population. Under that assumption, a 46%
increase in population will cause a 46% increase in WWTP flows and, if no treatment changes occur, a
46% increase in TP loading will occur. Based on this approach, the estimated 2040 WWTP TP loading to
the Fox River will be 876,000 lbs/yr.

4.2.7 Phosphorus Load Summary
Using the TP loading estimates presented in the preceding sections, the overall distribution of average
annual external TP loading to the Fox River can be compiled as shown in Table 4-2 and Figures 4-7 and 48.

15 Note: The loads attributed to MS4 jurisdictions include loads from all land use categories contained
within the jurisdictional limits of municipal MS4s. Similarly, loads attributed to agricultural areas,
although predominantly from croplands, include loads from all land use categories in rural areas.
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Table 4-2: Estimated Annual Average External TP Loads to the Fox River, Under Current Conditions
and Under Future Growth Conditions (assuming no action)

Average Annual
TP Load Under
Current
Conditions
(lbs/yr)
201,000

Percent of
Total Load

Percent of
Total Load

15.6%

Average Annual
TP Load Under
Future
Conditions
(lbs/yr)
201,000

MS4 jurisdictions

141,000

10.9%

138,000

9%

Agricultural areas

349,000

27%

346,000

22.2%

WWTPs

600,000

46.5%

876,000

56.1%

TP Load Source

Upstream boundary

Total

1,291,000

12.9%

1,561,000

Figure 4-7: Distribution of Annual Average TP Load by Source – Current Conditions (1,291,000
lbs/yr).
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Figure 4-8: Distribution of Annual Average TP Load by Source – Future Conditions with No Load
Reduction Implemented (1,561,000 lbs/yr). NOTE: this does not include reductions in WWTP loads
already required for future implementation in current NPDES permits.

4.3 Dams and Water Quality
Dams can have a significant impact on the dissolved oxygen conditions in a river due to their disruption of
the river’s natural hydraulics. Sediment and nutrients are trapped in the reservoirs formed behind dams.
Algae proliferate in the stagnant nutrient-rich waters in warm weather, producing large amounts of
oxygen in the surface waters during photosynthesis. Reservoir waters then become laden with algae,
depleted of nutrients, and relatively high dissolved oxygen concentrations prevail. At night, oxygen is
depleted in the reservoir during respiration by algae and decay of dying algae that have settled to the
bottom of the reservoir.
As described in Section 2.4, the ecological effects of low-head dams in the Fox River was studied by
Santucci and Gephard (2003) in July to September 2000 at 40 locations along the river. Dams were found
to impact water quality in several ways (Santucci and Gephard 2003; Santucci 2005):





The magnitude of daily oxygen fluctuations was higher in impounded reaches;
Dissolved oxygen (DO) and pH concentrations failed to meet water quality standards in impounded
areas at eight out of eleven stations, with periods of more than 15 hours of noncompliance in 24-hours
during low flow and warm water temperature conditions. In contrast, DO and pH in free flowing
reaches failed to meet standards at only two stations (for a maximum duration of 1.75 hours) and one
station, respectively; and,
Dams were found to oxygenate the river at night but cause release of oxygen to the atmosphere during
the day. Overall, a net loss of oxygen in the river was found to occur during a 24-hour period. Surplus
oxygen produced by algal photosynthesis during the day was lost as water flowed over dams, causing
the oxygen surplus to be unavailable to respiring algae at night.

Santucci et al. (2005) outlines several options for removal of dams and reconnection of the river:





Removing dams completely
Building rocky ramps at dams
Constructing traditional fishways
Constructing more natural fish and canoe bypass channels
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Dam removal is considered by Santucci et al. (2005) to be the most preferable option for improving the
overall ecological health of the river (as well as cost); while the options that only improve fish migration
do not address the negative water quality and habitat impacts of impounded river water.
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5
Evaluation of Water Quality
Improvement Alternatives
As discussed in Section 1, the focus of the FRIP is the reduction of phosphorus loading to improve
dissolved oxygen in the Fox River and reduce nuisance algae. In addition, the potential effects of dam
removal on these water quality parameters were considered in developing the FRIP. The phosphorus load
reduction and dam removal scenarios modeled in the process of developing the FRIP will be described in
this section.
The Fox River QUAL2K water quality model is the primary tool used in development of the FRIP to
evaluate alternatives for water quality improvement. As discussed in Section 3.2.3, the model has some
important limitations that bear repeating here and that are important to keep in mind when reviewing the
model results presented in the FRIP:


Model calibration results for DO show that the model significantly over-predicts minimum DO
and under-predicts maximum DO in many locations and this model limitation should be taken
into account when reviewing all model results for dissolved oxygen.



The model results show good agreement with calibration data for total phosphorus and algae in
the water column, therefore there is greater confidence in the model for these parameters.

As a consequence of the first bullet above, the actual minimum DO for a given load reduction scenario
presented in this section may be significantly lower than the minimum DO predicted by the model.
Because the model calibration for total phosphorus and algae was much better than for DO, this concern
does not apply to model results for these parameters.

5.1 Summer Critical Season Baseline Scenario
For purposes of evaluating the effect of potential actions on Fox River water quality using the QUAL2K
model, a baseline scenario was developed to represent worst-case summer conditions. These conditions
include the longest day (maximum daylight), warm water temperatures and the 7Q10 flow, which is the
statistical low flow used by regulatory agencies to evaluate attainment of water quality standards. It
should be noted that this summer critical season baseline represents a rare combination of factors that
exacerbate dissolved oxygen depletion and algal growth in the river. In addition to the summer critical
season baseline scenario, monthly scenarios were developed with the model, as discussed in Section 5.2.

5.1.1 Summer Critical Season Baseline Upstream Conditions
The upstream flow for the summer critical baseline scenario is the 7Q10 value for flow (92.98 cfs),
extracted from the Illinois Streamflow Assessment Model and consistent with previous modeling
performed by the ISWS (Bartosova, 2013b). Total phosphorus, chlorophyll a, dissolved oxygen and other
water quality parameters needed for the QUAL2K model were median values calculated from data for
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Burton’s Bridge obtained from the ISWS Fox River database. These key parameter values are summarized
in Table 5-1.

Table 5-1: Key Water Quality Parameter Values Used for the Summer Critical Season Upstream
Boundary Condition.

Parameter

Value Used in
Summer Critical
Season Baseline
Scenario

Total phosphorus

160 g/L

Dissolved oxygen

8.78 mg/L

Chlorophyll a

43 g/L

5.1.2 Summer Critical Season Baseline Tributary Conditions
Where available, 7Q10 flow values were used for each of the tributaries represented in the QUAL2K model
for the summer critical season baseline scenario. Median TP values were calculated from available data
for key water quality parameters. For other parameters and for tributaries where no data were available,
the values used in the calibration scenario were retained. Table 5-2 summarizes tributary input values for
the baseline scenario.
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Table 5-2: Tributary Flow and TP Values for the Summer Critical Season Baseline Scenario.

Flow (MGD)

Total
Phosphorus
(mg/l)

Big Rock Creek

9.05

0.08

Blackberry Creek

1.68

0.14

Brewster Creek

0.97

0.09

Brumbach Creek

0.00

0.08

Buck Creek

0.26

0.08

Clear Creek

0.03

0.08

Cotton Creek

0.32

0.09

Creek below Silver Lake outlet

0.10

0.09

Crystal Lake outlet

0.19

0.16

Ferson Creek

0.39

0.11

Flint Creek

0.71

0.78

Hollenbach Creek

0.08

0.08

Indian Creek Aurora

0.14

0.04

Indian Creek south

1.36

0.08

Jelkes Creek

0.06

0.09

Little Rock Creek

2.39

0.18

Mill Creek

0.13

0.23

Mission Creek

0.00

0.08

Morgan Creek

0.19

0.09

Norton Creek

0.78

0.09

Poplar Creek

1.23

0.05

Rob Roy Creek

1.03

0.09

Roods Creek

0.10

0.08

Silver Lake outlet

0.03

0.05

Sleepy Hollow Creek

1.68

0.16

Somonauk Creek

0.26

0.08

Spring Creek

1.10

0.09

Tower Lake outlet

0.09

0.09

Tyler Creek

0.45

0.11

Waubonsie Creek

0.52

0.09

Tributary

5.1.3 Summer Critical Season Baseline WWTP Conditions
There are 14 WWTPs represented in the Fox River QUAL2K model. WWTP flows in the summer critical
season baseline scenario were set at the design average flow (DAF) for each facility. Although most of the
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WWTPs do not normally operate at their DAF, especially under low flow, dry weather conditions, these
are the effluent flow values typically used by regulatory agencies in developing permits, so they were used
for this baseline scenario. Median concentrations for TP and other effluent quality parameters were
calculated from summer effluent data for each plant, where available. Where data were not available,
values from the ISWS baseline model were used. Table 5-3 summarizes the flow and TP values used for
each WWTP in the baseline scenario.

Table 5-3: Major WWTP Flow and Total Phosphorus Values for the Summer Critical Season Baseline
Scenario.

Flow (MGD)

Total
Phosphorus
(mg/l)

Total
Phosphorus
Based on Data
or Estimated

Algonquin

5.0

0.58

Data

Batavia

4.2

4.93

Data

Carpentersville

4.5

2.32

Data

Cary

2.8

3.96

Data

East Dundee

2.3

0.34

Data

Fox River Grove

1.2

5.50

Data

Fox Metro

42.0

3.37

Data

FRWRD--North

7.7

2.22

Data

FRWRD--South

25.0

3.26

Data

FRWRD--West

5.0

2.14

Data

Geneva

5.0

1.25

Data

Northern Moraine WW Rec. Dist.

2.0

5.5

Estimated

St. Charles

9.0

4.34

Data

Wauconda

1.9

1.00

Estimated

Yorkville-Bristol Sanitary District

3.62

2.36

Data

WWTP

5.1.4 Summer Critical Season Baseline Model Results
Once all inputs were determined, the summer critical season baseline QUAL2K model was run. The
results for total phosphorus, minimum dissolved oxygen and algae are shown graphically in Figures 5-1
through 5-3, respectively.
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Figure 5-1: QUAL2K Summer Critical Season Baseline Results for Total Phosphorus
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Note: model results for dissolved oxygen are subject to revision due
to uncertainty in the current model calibration; see Section 3.2.3.
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Figure 5-2: QUAL2K Summer Critical Season Baseline Results for Minimum Dissolved Oxygen
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Figure 5-3: QUAL2K Summer Critical Season Baseline Results for Average Phytoplankton

This scenario represents the current, worst-case scenario of summer low flow, warm temperatures and
long days. Because the Illinois water quality standard for dissolved oxygen changes mid-summer (i.e.,
different numeric criteria apply in June and July than apply in August and September), both criteria are
depicted in Figure 5-2. From this plot, three pronounced dips are apparent at three different locations in
the river:




Upstream of the Carpentersville Dam (~river mile 78)
Upstream of the St. Charles Dam (~river mile 63)
Upstream of the Yorkville Dam (~river mile 37)

These locations were key points in the river to look for improvement as different water quality
improvement scenarios were modeled, as described later in this section. When viewing the model results
for minimum DO, it should be noted, as discussed elsewhere, that the model is known to over-predict
minimum DO.
The model results for phytoplankton (Figure 5-3) show that the average algae concentration in the river
increases with distance downstream, mainly as a result of increasing phosphorus loads.

5.2 Individual Summer Month Baseline Runs
Because the summer critical season baseline run represents a four-month period with worst-case
conditions and two different sets of water quality criteria for DO apply during this four-month period, the
four summer months were also modeled separately. For these simulations, inputs were modified as
follows:






The same 7Q10 values as in Summer Critical Season Baseline were used.
Month-specific median water quality parameters were calculated for the upstream boundary and for
each tributary where data were available; otherwise the summer critical season baseline scenario
value was used.
WWTP flows were maintained at DAF, but month-specific effluent quality was calculated where data
were available; otherwise the summer critical season baseline scenario value was used.
Day length was set at the 90th percentile for each month.
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Median monthly air temperature and dew point were calculated from available data for each month.

The results for total phosphorus, minimum dissolved oxygen and algae are shown graphically in Figures
5-4 through 5-6, respectively.
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Figure 5-4: QUAL2K Individual Summer Month Results for Total Phosphorus
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Note: model results for dissolved oxygen are subject to revision due
to uncertainty in the current model calibration; see Section 3.2.3.
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Figure 5-5: QUAL2K Individual Summer Month Results for Minimum Dissolved Oxygen
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Figure 5-6: QUAL2K Individual Summer Month Results for Average Phytoplankton

The model output for minimum DO reveals that, when the individual summer months are modeled
separately, the results are somewhat different than for the critical summer baseline scenario described in
Section 5.1:





The minimum DO value for June dips slightly below the water quality criterion of 5 mg/l just
upstream of the Carpentersville Dam.
In July, the minimum DO is predicted to drop below the DO water quality criterion of 5 mg/l at two
locations, upstream of the Carpentersville Dam and upstream of the St. Charles Dam.
The results for August show minimum DO dropping below the water quality criterion of 3.5 mg/l at
only one location, upstream of the Carpentersville Dam.
In September, minimum DO is predicted to stay above the water quality criterion of 3.5 mg/l at all
locations.

These results indicate that June, July and August are the critical summer months for dissolved oxygen,
with July and august having the most pronounced excursion below the water quality criteria. The modeled
algae concentrations vary slightly more than DO.




The highest upstream phytoplankton concentrations occur in September and the lowest upstream
concentrations occur in July, but these positions are reversed downstream of the South Elgin Dam,
with the highest algal growth occurring in July and lowest in September.
Although the highest upstream phytoplankton concentrations occur in September, the algal
concentration remains relatively steady over the length of the river for that month, likely the result of
shorter day lengths and cooler temperatures which limit algal growth.

Although the critical season summer baseline results are used for comparison of the various alternatives
modeled and discussed later in this section, the final planned actions will be compared to the July and
August baselines presented here.

5.3 Non‐Summer Baseline Model Results
In addition to the individual summer month scenarios described above, the Fox River QUAL2K model
was used to evaluate the potential for dissolved oxygen and nuisance algae to be a problem during nonsummer months. Each month was modeled as follows:
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7Q10 values were calculated for the upstream boundary and for each tributary.
Month-specific median water quality parameters were calculated for the upstream boundary and for
each tributary where data were available; otherwise the summer critical season baseline scenario
value was used.
WWTP flows were maintained at DAF, but month-specific effluent quality was calculated where data
were available; otherwise the summer critical season baseline scenario value was used.
Day length was set at the 90th percentile for each month.




The results for total phosphorus, minimum dissolved oxygen and algae are shown graphically in Figures
5-7 through 5-9, respectively, for the months of October through December and in Figures 5-10 through 512, respectively, for the months of January through May.
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Figure 5-7: QUAL2K Individual Month Results for Total Phosphorus (October – December)
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Note: model results for dissolved oxygen are subject to revision due
to uncertainty in the current model calibration; see Section 3.2.3.
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Figure 5-8: QUAL2K Individual Summer Month Results for Minimum Dissolved Oxygen (October –
December)
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Figure 5-9: QUAL2K Individual Summer Month Results for Average Phytoplankton (October –
December)
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Figure 5-10: QUAL2K Individual Summer Month Results for Total Phosphorus (January – May)
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Figure 5-11: QUAL2K Individual Summer Month Results for Minimum Dissolved Oxygen (January –
May)
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Figure 5-12: QUAL2K Individual Summer Month Results for Average Phytoplankton (January – May)

From these results for the individual non-summer months, the following observations can be made:





Total phosphorus loading to the river varies only slightly from month to month.
In spite of continued, relatively high total phosphorus loading to the river during non-summer
months, algae in the water column (average phytoplankton) is significantly lower than during
summer months. This is due to the reduced amount of sunlight (i.e., shorter day length) and lower
temperatures during these months, which inhibit algal growth.
As a result of the reduced algal growth, minimum dissolved oxygen in the river is relatively high
during non-summer months, compared to summer months. Even with the potential for model overPage | 75
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prediction of minimum dissolved oxygen, these results suggest that dissolved oxygen problems are
unlikely to occur during the months of October through March. The model results for April and May
show increasing algal levels and declining minimum DO concentrations with predicted values
approaching the water quality criterion of 5.0 mg/l. Although the model does not predict minimum
DO below the criterion in April and May, the results are close to the criterion and given the potential
for the model to be over-predicting minimum DO, the possibility of lower values cannot be ruled out.
As discussed above, caution must be taken when interpreting the minimum DO results from the Fox River
QUAL2K model, because it likely over-predicts minimum dissolved oxygen.

5.4 WWTP Load Reduction Effects
As described in Section 1, the IEPA has already started writing a total phosphorus limit of 1.0 mg/l
(annual average) into newly issued NPDES permits for major (design average flow > 1.0 MGD) WWTPs.
Therefore, it is of interest to observe the predicted effect of this action on water quality in the Fox River.
In addition, the IEPA has indicated the potential for lower total phosphorus limits in the future, so
scenarios were run using the QUAL2K model wherein the effluent concentration of the major WWTPs was
set at 1.0 mg/l, 0.5 mg/l and 0.1 mg/l. The results for total phosphorus, minimum dissolved oxygen and
algae are shown graphically in Figures 5-13 through 5-15, respectively.
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Figure 5-13: QUAL2K Total Phosphorus Results for Reduction of Total Phosphorus from Major
WWTPs, Showing Decreases in Total Phosphorus in the River as Phosphorus Loading Decreases.
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Figure 5-14: QUAL2K Minimum Dissolved Oxygen Results for Reduction of Total Phosphorus from
Major WWTPs, Showing Little Response in DO to Reduced Phosphorus Loading.
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Figure 5-15: QUAL2K Average Phytoplankton Results for Reduction of Total Phosphorus from Major
WWTPs.

The following observations are supported by these results:


As expected, reduction of total phosphorus loading from major WWTPs results in a significant
reduction in the total phosphorus load to the river during the summer. Compared to the total load
calculated using actual summer average flows (not DAF) and TP concentrations for major WWTPs
(based on 2010-2013 data), limiting TP in WWTP effluent to 1.0 mg/l results in approximately a 75%
reduction in TP loading during summer months (see Table 5-4). Later in this document, scenarios
that combine WWTP load reduction with upstream load reduction will be presented.
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Table 5-4: Estimated WWTP Total Phosphorus Load Reduction Based on Actual Summer Average
Flows and TP Concentrations for Effluent Limits of 1.0, 0.5 and 0.1 mg/l.

WWTP Effluent Total
Phosphorus Limit

Average Summer WWTP
Phosphorus Load Reduction
Achieved, Compared to 2010‐2013
Average Load

1.0 mg/l

75%

0.5 mg/l

87%

0.1 mg/l

97%



In spite of very large decreases in total phosphorus loading, the model predicts almost no change
in dissolved oxygen in the river as a result of reduced total phosphorus in WWTP effluent. This
result may be attributable to model limitations, but excessive phosphorus loading from upstream
may also be a factor. However, it should be noted that simulations with significant reductions in
TP loading from upstream did not result in significant improvement in DO either.



It is important to recognize that the numerous dams on the Fox River and their impoundments
make long reaches of the river behave less like a free-flowing river and more like a sequence of
lakes. It is most appropriate to determine target phosphorus levels on a water body specific basis,
but USEPA guidance indicates TP concentrations as low as 25 g/L might be needed “to prevent
the development of biological nuisances and to control accelerated or cultural eutrophication” in
lakes and reservoirs (USEPA, 1986). Review of literature by the USEPA for purposes of providing
guidance to States in the development of nutrient criteria indicates that TP concentrations below
100 g/L are recommended to “prevent nuisance conditions and water quality degradation in
streams” (USEPA, 2000). These different guidance values for phosphorus for lakes and streams
illustrate the need to address the impounded nature of the Fox River along with reductions in
phosphorus loading.



Similarly, the model predicts that reductions in TP loading from WWTPs will have little effect on
algae. As the model calibration for algae is believed to be sound, this is a significant observation.
This is because the levels of total phosphorus reductions achieved through the reduced effluent
limits on WWTPs does not reduce TP in the river to the point of limiting algal growth. As
discussed above, caution must be taken when interpreting the minimum DO results from the Fox
River QUAL2K model, because it over-predicts minimum dissolved oxygen.

It is worth noting that the model predicts minimum DO to dip below the applicable water quality criterion
for DO at only one or two locations in the river in June, July and August, and for limited spatial extent
(see Section 5.2). Since these limited excursions below water quality criteria are predicted to occur at the
7Q10 low flow, which has an exceedance probability of about 99%, it is worth examining the frequency
with which the model predicts these sags will dip below the criteria during July and August. To do this,
the July and August baseline scenarios were modeled with gradually increasing upstream flow until the
model-predicted minimum DO was above the criteria everywhere. This flow was then plotted against the
flow duration curve for the river to obtain an exceedance probability value for that flow condition. This
process was repeated for the WWTP effluent limits of 1.0 mg/l, 0.5 mg/l and 0.1 mg/l. The results are
plotted in Figures 5-16 and 5-17 for July and August, respectively.
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Figure 5-16: Exceedance Probability Curve for Attainment of DO Water Quality Standard in July.
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Figure 5-17: Exceedance Probability Curve for Attainment of DO Water Quality Standard in August.

These comparisons of model results to the Fox River flow duration curve indicate that reducing the TP
limit at major municipal WWTPs has small incremental effects on the percent of time the DO water
quality standard is met under critical low flow conditions. Table 5-5 summarizes these findings in terms of
percent of days when the DO water quality standards are met for the July and August baseline conditions
and translates those percentages, which are flow-based, into the number of days per year for each WWTP
effluent limit.
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Table 5-5: Modeled DO Water Quality Standard Attainment Rates for July and August

% of Days
Attaining
DO WQS for
July
Conditions

# Days
Attaining
DO WQS for
July
Conditions*

% of Days
Attaining
DO WQS for
August
Conditions

# Days
Attaining
DO WQS for
August
Conditions*

Baseline (7Q10 flow)

90.1

28

92.4

29

WWTP TP = 1.0 mg/l

91.0

28

93.0

29

WWTP TP = 0.5 mg/l

92.0

29

93.7

29

WWTP TP = 0.1 mg/l

94.4

29

95.2

30

Sceanrio

*The number of days presented here are based on the total number of days in July and August, respectively (31). The calculated
number of days is rounded to the nearest integer to avoid implying an inappropriate degree of precision.

These results show the estimated number of additional days of attainment of the DO water quality
standard in the months of July and August for each level of TP limit for major municipal WWTP,
according to the model which, as cautioned elsewhere, tends to over-predict minimum DO.

5.5 Upstream Load Reduction Effects
As noted in Section 4, phosphorus loading from the upstream boundary of the FRIP study area is
significant, approximately 201,000 pounds per year on average. The IEPA is currently developing TMDLs
for total phosphorus in the Chain O’Lakes upstream of Stratton Dam; the Illinois water quality criterion
for total phosphorus in lakes is 0.05 mg/l. In addition, the State of Wisconsin is imposing stricter water
quality standards in the Fox River head waters. It is reasonable to expect that these activities may
eventually result in a reduced phosphorus load entering the FRIP study area from upstream. To evaluate
the effects of this, scenarios were modeled using the Fox River QULA2K model, with upstream
concentrations of TP reduced to 0.1 mg/l and 0.05 mg/l. The results for these scenarios for total
phosphorus, minimum dissolved oxygen and algae are shown graphically in Figures 5-18 through 5-20,
respectively.
Tributary

WWTP

Dam

Summer Baseline

USB(0.1)

USB(0.05)

1400.0
1200.0
1000.0
800.0

0.0
100.00

90.00

80.00

70.00

60.00

50.00

Sheridan

YBSD

Fox Metro

St Charles
Geneva
Batavia

FRWRD‐N.
FRWRD‐S.

E. Dundee

Algonquin

200.0

Cary

400.0

Wauconda

600.0

N. Moraine

Average Total Phosphorus (g/L)

1600.0

40.00

30.00

20.00

10.00

0.00

Fox River Mainstem River Mile

Figure 5-18: QUAL2K Total Phosphorus Results for Reduction of Total Phosphorus from Upstream.
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Figure 5-19: QUAL2K Minimum Dissolved Oxygen Results for Reduction of Total Phosphorus from
Upstream, Showing Little Response in DO to Reduced Phosphorus Loading.
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Figure 5-20: QUAL2K Average Phytoplankton Results for Reduction of Total Phosphorus from
Upstream, Showing Decrease in Phytoplankton with Decreased Phosphorus Loading.

The following observations are supported by these results:


Reduction in total phosphorus entering the system from upstream alone has a minor effect on total
phosphorus in the Fox River.
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Model predictions indicate that reducing the upstream total phosphorus concentration will have
almost no effect on dissolved oxygen in the river.
Reducing total phosphorus at the upstream boundary has a significant effect on algae in the river.
This is because it is assumed that reduced phosphorus upstream will result in reduced algae upstream
and, as a result, there will be less algal mass entering the system from upstream. This is reflected in
the lower average phytoplankton concentration shown at the far left (upstream) side of Figure 5-20.
This suggests that upstream phosphorus reduction will be important in reducing nuisance algae in the
Fox River.

As stated in earlier sections, the Fox River QUAL2K model likely over-predicts minimum dissolved
oxygen, so the results for dissolved oxygen must be viewed with caution.

5.6 NPS Load Reduction Effects
While NPS loads from tributaries are not significant during the summer dry weather, low flow conditions
modeled for the FRIP, they do contribute to the mass of phosphorus in sediments in the Fox River and, as
described in Section 2.6, this phosphorus can be released into the water column under low flow
conditions, thereby contributing to water quality effects such as reduced dissolved oxygen and nuisance
algae. As described in Section 3.2.1 and Attachment D, the QUAL2K model was modified to incorporate
the ability to reflect the effects of wet weather NPS load reduction on sediment phosphorus flux. Using
this capability, the effects of NPS load reduction was evaluated for hypothetical NPS TP load reductions of
25% and 50%. The results for these scenarios for total phosphorus, minimum dissolved oxygen and algae
are shown graphically in Figures 5-21 through 5-23, respectively.
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Figure 5-21: QUAL2K Total Phosphorus Results for Reduction of NPS Phosphorus Loading.
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Figure 5-22: QUAL2K Minimum Dissolved Oxygen Results for Reduction of NPS Phosphorus
Loading, Showing Little Response in Dissolved Oxygen to Reduced Tributary Phosphorus Loading.
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Figure 5-23: QUAL2K Average Phytoplankton Results for Reduction of NPS Phosphorus Loading,
Showing Little Response in Phytoplankton to Reduced Tributary Phosphorus Loading.

As shown in Figures 5-21 through 5-23, model results indicate that the reduction of NPS phosphorus
loads alone has no discernible effect on water quality in the Fox River during summer critical low flow
conditions. The benefit of reducing NPS phosphorus loads may become more significant as loads from
other sources are reduced, but significant reductions in other sources may be necessary before the benefit
of NPS load reduction have an effect on water quality under summer low flows. Figures 5-24 through 5-26
show results for upstream TP reduction to 0.05 mg/L and WWTP effluent reduction to 0.1 mg/L, with and
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without a 25 % reduction in NPS loads. The model results for the scenarios with and without the NPS load
reductions appear to be identical. It should also be noted that reduction of NPS phosphorus loads may
have benefits to water quality in tributaries to the Fox River and to water quality in the Fox River under
wet weather conditions, but these are beyond the scope of the FRIP.
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to uncertainty in the current model calibration; see Section 3.2.3.
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Figure 5-244: QUAL2K Total Phosphorus Results for Reduction of NPS Phosphorus Loading in
addition to load reductions from WWTPs and Upstream.
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Figure 5-255: QUAL2K Minimum Dissolved Oxygen Results for Reduction of NPS Phosphorus
Loading in addition to load reductions from WWTPs and Upstream, Showing Little Response in DO
to Reduced Phosphorus Loading.
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Figure 5-26: QUAL2K Average Phytoplankton Results for Reduction of NPS Phosphorus Loading in
addition to load reductions from WWTPs and Upstream, Showing Decrease in Phytoplankton with
Decreased Phosphorus Loading.

5.7 Dam Removal Effects
There has been recent discussion of removal of some of the dams that currently exist on the Fox River.
Currently, the Forest Preserve District of Kane County and the Village of North Aurora have
intergovernmental agreements (IGAs) in place with the Illinois Department of Natural Resources (IDNR)
to plan the removal of the Carpentersville and North Aurora dams, respectively. These dams could
potentially be removed within the next five years. To evaluate the potential effects of dam removal on
water quality in the Fox River, two scenarios were simulated. The first involves removal of the
Carpentersville and North Aurora Dams and the second simulates the hypothetical removal of all dams
from Carpentersville to Montgomery. The results for these scenarios for total phosphorus, minimum
dissolved oxygen and algae are shown graphically in Figures 5-27 through 5-29, respectively.
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Figure 5-27: QUAL2K Total Phosphorus Results for Dam Removal Scenarios.
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Figure 5-28: QUAL2K Minimum Dissolved Oxygen Results for Dam Removal Scenarios, Showing
More Extensive Dissolved Oxygen Depletion as a Result of Dam Removal, Which is Not the Expected
Result.
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Figure 5-29: QUAL2K Average Phytoplankton Results for Dam Removal Scenarios, Showing Decrease
in Phytoplankton with Decreased Phosphorus Loading.

Before discussing the results of these modeled dam removal scenarios, it is important to point out the
changes that are made to the model to conduct these dam removal simulations. There are two major
aspects of this use of the model that significantly limit the utility of the results:




First, the way the model calculates velocity and water depth needs to be modeled to reflect the
removal of the dams in question and the elimination of the dam impoundments. Dam removal will
result in faster moving and shallower water, but the QUAL2K model does not directly simulate river
hydraulics. Instead, it relies on simple rating curve equations that relate velocity and water depth to
flow rate. To simulate the change in water velocity and depth that might result from dam removal,
those equations need to be changed for the affected reaches of the model. For the FRIP, this was done
by replacing the hydraulic equations in the impounded reaches with equations from free-flowing
reaches. This implies the assumption that, following dam removal the former dam impoundments will
have the same hydraulic characteristics as the free-flowing reaches from which the hydraulic
equations are copied.
The second aspect of dam removal simulation with QUAL2K has to do with reaeration. It can be
expected that reaeration will increase with dam removal as a result of faster flowing and shallower
water , but there is no way to accurately predict that increase in reaeration. For the dam removal
scenarios presented here, post-removal reaeration rates were calculated using the Tsivoglou equation,
which is one of many available empirical formulas for reaeration. This equation was selected because
it is a well-accepted methodology, it calculates reaeration as a function of velocity and depth, and it is
available in the QUAL2K model itself. The range of reaeration rates calculated as a result are
reasonable, neither at the lower or upper ends of the possible range of values.

Although the model changes described above are necessary to simulate dam removal, they essentially
result in a version of the model that can no longer be considered calibrated. In spite of this, the results can
be informative for planning purposes, although they should not be relied upon for final decision making.
With that in mind, the following observations can be made from the results presented here:
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As expected, the model does not predict any significant change in total phosphorus in the river as a
result of dam removal.
The effect of dam removal on minimum dissolved oxygen in these simulations is not as beneficial as
might be expected. The results show that, although the lowest minimum DO concentration upstream
of the Carpentersville dam is slightly higher after dam removal, the downstream extent of that low DO
concentration is greater. Examination of other model output indicates that this is likely the result of a
modeled increase in benthic (bottom growing) algae, which increases as a result of the shallower
water that results from dam removal (Figure 5-30). The increase in benthic algae following dam
removal is something that should be investigated in the future when dams are removed from the Fox
River. There is no evidence that increased benthic algae growth occurred as a result of the removal of
the South Batavia or Hurds Island dams.
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Figure 5-30: QUAL2K Benthic Algae Results for Dam Removal Scenarios.



The model results for algae in the water column show little change as a result of the
Carpentersville/North Aurora Dams removal scenario, but a significant decrease in downstream algae
as a result of the removal of all dams from Carpentersville to Montgomery. As illustrated in Figure 529, the model predicts that removal of the St. Charles Dam causes the greatest decrease in average
phytoplankton.

As stated above, these model results must be viewed with the understanding that the changes necessary to
simulate dam removal void the model calibration.

5.8 Combined Scenario Results
The model results for various potential water quality improvement actions were presented in the
preceding section, simulated independently. In this section, model results for the following alternative
combinations of actions are presented:
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WWTP effluent total phosphorus reduced to 1.0; Carpentersville & North Aurora Dams removed
(Alternative 1) and the same actions combined with reduction of TP at the upstream boundary to 0.1
mg/l (Alternative 2)
WWTP effluent total phosphorus reduced to 0.5; Carpentersville & North Aurora Dams removed
(Alternative 3) and the same actions combined with reduction of TP at the upstream boundary to 0.1
mg/l (Alternative 4)
WWTP effluent total phosphorus reduced to 0.5; Carpentersville & North Aurora Dams removed and
reduction of TP at the upstream boundary to 0.05 mg/l (Alternative 5)
WWTP effluent total phosphorus reduced to 0.1; all dams removed from Carpentersville to
Montgomery and reduction of TP at the upstream boundary to 0.05 mg/l (Alternative 6)

Model results for each of these alternative scenarios are described in the following subsections. All plots of
model results include the summer critical season baseline results for comparison.

5.8.1 Alternatives 1 and 2
Alternative 1 represents the most realistic near-future alternative, in which total phosphorus in WWTP
effluent is limited 1.0 mg/l and the Carpentersville and North Aurora Dams are removed. Alternative 2 is
combines the actions of Alternative 1 with a reduction of total phosphorus at the upstream boundary of
the FRIP study area to 0.1 mg/l. The reduction in phosphorus at the upstream boundary is contingent on
implementation of the phosphorus TMDL for the Fox River chain of lakes upstream of the FRIP study
area. It assumes that water quality will improve as a result of TMDL implementation and that total
phosphorus entering the FRIP study area from upstream will eventually reach an average of 0.1 mg/l on
the way to the ultimate target of the 0.05 mg/L water quality criterion for TP in lakes. It also assumes that
nothing occurs between the chain of lakes and the Stratton Dam to increase TP concentrations. The
Alternative 1 and 2 results for total phosphorus, minimum DO and average phytoplankton are shown in
Figures 5-31 through 5-33, respectively.
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Figure 5-31: QUAL2K Total Phosphorus Results for Alternatives 1 and 2.
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Figure 5-32: QUAL2K Minimum Dissolved Oxygen Results for Alternatives 1 and 2, Showing Little
Response in DO to Reduced Phosphorus Loading and Counterintuitive Results from Dam Removal.
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Figure 5-33: QUAL2K Average Phytoplankton Results for Alternatives 1 and 2, Showing Decrease in
Phytoplankton with Decreased Phosphorus Loading.

As expected, the combination of reduced TP in WWTP effluent and reduced upstream TP concentrations
achieves the benefits of these two actions taken separately (discussed in Section 5.4 and 5.5) and adds the
modeled effects of removal of the two dams.


The model predicts only very slight improvement in minimum DO as a result of upstream TP
concentration reduction, as compared to WWTP effluent reductions and dam removal alone.



As seen in previous model results, algae in the river is predicted to respond most favorably to
significant reductions in upstream TP concentrations with little additional effect from WWTP
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effluent phosphorus reductions to the 1 mg/L level and removal of just two of the dams in the
study area. Under this scenario, the Fox River is still behaving more like a series of lakes where
phosphorus levels are well about the level that will limit algae growth.

5.8.2 Alternative 3 and 4
Alternatives 3 and 4 reflect reduction of total phosphorus in WWTP effluent to 0.5 mg/l and the
Carpentersville and North Aurora Dams are removed. The difference between the scenarios is that
Alternative 3 retains current upstream conditions and Alternative 4 represents a reduction of upstream
phosphorus to 0.1 mg/l. The Alternative 3 and 4 results for total phosphorus, minimum DO and average
phytoplankton are shown in Figures 5-34 through 5-36, respectively.
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Figure 5-34: QUAL2K Total Phosphorus Results for Alternatives 3 and 4.
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Figure 5-35: QUAL2K Minimum Dissolved Oxygen Results for Alternatives 3 and 4, Showing Little
Response in DO to Reduced Phosphorus Loading and Counterintuitive Results from Dam Removal.
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Figure 5-36: QUAL2K Average Phytoplankton Results for Alternatives 3 and 4, Showing Decrease in
Phytoplankton with Decreased Phosphorus Loading.

In spite of the significant increase in TP load reduction achieved by reducing WWTP effluent TP from 1.0
mg/l to 0.5 mg/l, the model shows almost no change in results for dissolved oxygen and algae from
Alternatives 1 and 2. This is not unexpected as phosphorus levels in the river under this scenario still
remain well above the levels expected to limit algal growth and much of the river remains impounded by
dams, providing stagnant water in the dam pools that provide an ideal environment for algae to flourish.
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5.8.3 Alternative 5
Alternative 5 is similar to Alternative 4 in most respects, except that TP at the upstream boundary is
further reduced to 0.05 mg/l. The Alternative 5 results for total phosphorus, minimum DO and average
phytoplankton are shown in Figures 5-37 through 5-39, respectively.
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Figure 5-37: QUAL2K Total Phosphorus Results for Alternative 5.
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Figure 5-38: QUAL2K Minimum Dissolved Oxygen Results for Alternative 5, Showing Little Response
in DO to Reduced Phosphorus Loading and Counterintuitive Results from Dam Removal.
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Figure 5-39: QUAL2K Average Phytoplankton Results for Alternative 5, Showing Decrease in
Phytoplankton with Decreased Phosphorus Loading.

The minimum DO model results for Alternative 5 are not significantly different from other alternatives.
Model predictions of algae are lower than the preceding alternatives as a result of the reduced upstream
boundary TP.

5.8.4 Alternative 6
Alternative 6 represents a combination of the most extreme actions considered in the FRIP including
reduction of WWTP effluent total phosphorus to 0.1 mg/l, all dams removed from Carpentersville to
Montgomery and reduction of TP at the upstream boundary to 0.05 mg/l. The Alternative 6 results for
total phosphorus, minimum DO and average phytoplankton are shown in Figures 5-40 through 5-42,
respectively.
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Figure 5-40: QUAL2K Total Phosphorus Results for Alternative 6.
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Figure 5-41: QUAL2K Minimum Dissolved Oxygen Results for Alternative 6, Showing Little Response
in DO to Reduced Phosphorus Loading and Counterintuitive Results from Dam Removal.
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Figure 5-42: QUAL2K Average Phytoplankton Results for Alternative 6, Showing Decrease in
Phytoplankton with Decreased Phosphorus Loading.

The minimum DO model results for Alternative 6 are actually slightly lower than for Alternative 5, due to
the aforementioned benthic algae growth that results from simulated dam removal. As previously stated,
investigation of this phenomenon is recommended with future dam removal projects in the Fox River.
Model predictions of algae are the lowest of any alternative as a result of reductions in phosphorus to low
levels at both the upstream boundary and from WWTPs, combined with removal of dams.

5.8.5 Non‐Point Source TP Load Reduction as a Component of the FRIP
As illustrated by the model results presented in Section 5.6, reduction of NPS phosphorus loading in the
Fox River watershed has no discernible effect on water quality in the Fox River during summer low flow
conditions. However, the draft Nutrient Loss Reduction Strategy for the State of Illinois (IEPA, 2015)
indicates that 48% of the annual average total phosphorus load from the state is attributable to
agricultural sources, along with 4% from urban runoff. This combined total of 52% on a statewide basis
supports the need for control of NPS loading of phosphorus in the Fox River watershed.
In addition to considerations related to the statewide Nutrient Loss Reduction Strategy, control of these
NPS sources of phosphorus will likely contribute to improved water quality in tributaries and to
improvements in water quality in the Fox River during wet weather conditions. In addition, some of the
NPS phosphorus load accumulates in river sediments and can contribute to low dissolved oxygen
conditions and algal growth during dry weather, low flow periods. As described in Section 4.2.5, it is
estimated that annual average total phosphorus load entering the Fox River from agricultural areas and
MS4 jurisdictions account for about 37% of the total annual average phosphorus load to the river. For
these reasons, the FRIP recommends NPS phosphorus load reduction.
At this time, there is no scientific basis for establishing numeric phosphorus NPS load reduction targets
for agricultural areas and MS4s but, as described in Section 6, those entities will be encouraged to do what
they can to reduce phosphorus loads and to track and report their load reduction efforts.
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The model results for NPS load reductions are not shown in combination with other potential actions in
this report because they would not result in a discernible difference for the dry weather, low flow
conditions modeled.

5.8.6 Total Phosphorus Load Reductions from Potential Actions
The TP load reductions resulting from the various actions described were estimated as described below.
For WWTPs, the actions involve enhanced phosphorus removal to reach target concentrations in effluent.
Therefore, assuming flow rates are unaffected by the action, the load reduction will be proportional to the
change in TP concentration in effluent. Available WWTP effluent data were compiled for the period of
2010-2013 and the average effluent TP concentration for all major WWTPs combined was 2.2 mg/l. If all
major WWTPs reduce their effluent to an annual average of 1.0 mg/l, this will result in a 55% reduction in
TP concentration and load. Similarly, reduction of effluent TP to 0.5 mg/l would result in a 77% reduction
in TP concentration and load. Reduction of effluent TP to 0.1 mg/l would result in a 95% reduction in TP
concentration and load. These load reductions and the resulting total loads are presented in Table 5-6.

Table 5-6: Estimated Load Reduction for Enhanced TP Removal at WWTPs.

Estimated TP Load
Reduction (lb/yr)

TP Load from
WWTPs (lb/yr)

0

600,000

WWTP Effluent TP = 1.0 mg/l

330,000

270,000

WWTP Effluent TP = 0.5 mg/l

462,000

138,000

WWTP Effluent TP = 0.1 mg/l

570,000

30,000

Action
No Action

Loading reduction at the upstream boundary of the FRIP study area can be calculated in the same
manner. An average concentration of 0.118 mg/l was used in estimating the annual average load at the
upstream boundary, as described in Section 4.2.1. Again assuming load reduction will be proportional to
concentration reduction, the load reductions and the resulting total loads are presented in Table 5-7 for
reduction of upstream TP to 0.1 mg/l and 0.05 mg/l.
Table 5-7: Estimated Load Reduction for Upstream TP Reduction as a Result of TMDL
Implementation.

Estimated TP Load
Reduction (lb/yr)

Upstream TP Load
(lb/yr)

0

201,000

Reduce TP to 0.1 mg/l

30,700

170,300

Reduce TP to 0.05 mg/l

115,900

85,100

Action
No Action

Dam removal will not result in reduced phosphorus loading to the Fox River.
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5.9 Costs of Alternatives
Cost is an essential consideration is evaluating the feasibility of water quality improvement actions and
will be important not only in determining which actions will be implemented, but when they will be
implemented and with what priority. The estimation of costs for the actions included in the alternatives
described in the preceding section are discussed below.

5.9.1 Estimated Cost of Enhanced TP Removal at WWTPs
The cost of enhanced phosphorus removal at municipal WWTPs has been the focus of many recent
reports and studies, both nationally and in Illinois (Symbiont, 2011; USEPA, 2007; USEPA, 2008). As
discussed in Section 1.5, the new NPDES permit for each major WWTP contains a special condition
requiring the permittee to prepare a feasibility study on the treatment of phosphorus to meet monthly
average effluent concentrations of 1.0 mg/l, 0.5 mg/l and 0.1 mg/l. When all of these studies are complete,
robust estimates of enhanced phosphorus reduction will be available. At this time, the only available,
completed studies are:






City of Geneva
Northern Moraine Wastewater Reclamation District
Village of Elburn
Yorkville-Bristol Sanitary District
Fox River Water Reclamation District

Ultimately, the cost of reducing phosphorus loading from major WWTPs will rely on the cost estimates
provided by each permittee, per the special condition. In the meantime, a preliminary estimate of cost can
be developed using available references including those cited at the beginning of this section.
Based on the cost information in these references, the engineering firm of Crawford, Murphy & Tilly, Inc.
(CMT) prepared graphs for estimating the range of capital costs for enhanced phosphorus removal, based
on WWTP design flow. Although these are not as accurate as plant-specific estimates, they are useable
until all the major dischargers complete their respective feasibility studies. Two cost estimating graphs are
shown below: one is for retrofitting with chemical removal to meet limits of 1.0 mg/l (Figure 5-43) and the
other is for expansion to add an anaerobic/oxic (A/O) process (Figure 5-44). Both graphs allow estimation
of a range of costs based on design flow, from 1 to 10 MGD. An overall range of estimated cost can be
obtained by using the lower end of the range in Figure 5-43 and the upper end of the range on Figure 544. At this time there is insufficient data available to prepare similar cost estimate graphs for treating to
0.5 mg/l and 0.1 mg/l.
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Figure 5-43: Estimated Cost Range for Enhanced Phosphorus Removal to 1.0 mg/l with Chemical
Oxidation.

Figure 5-44: Estimated Cost Range for Enhanced Phosphorus Removal to 1.0 mg/l with
Anaerobic/Oxic Process.

Ranges of costs for implementing phosphorus removal at major municipal WWTPs are summarized in
Table 5-8.
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Table 5-8: Estimated Capital Cost of Enhanced Phosphorus Removal from Major WWTPs.

Permittee

DAF
(MGD)

Estimated Cost to Treat to
1.0 mg/l
Low End
High End
Already meet 1 mg/L
monthly ave.

Estimated Cost to Treat to
0.5 mg/l
Low End

High End

Algonquin, Village of

5.0

Barrington, Village of

3.68

$350,000

$10,380,000

Not available

Batavia, City of

4.2

$350,000

$11,670,000

Not available

Cary, Village of

2.8

$350,000

$8,200,000

Not available

4.5

$360,000

$12,410,000

Not available

2.3

Already upgraded to BNR

Not available

1.266

$7,650,000

$9,970,000

42

$84,000,000

$87,500,000

Carpentersville,
Village of
East Dundee, Village
of
Elburn, Village of
Fox Metro Water
Reclamation District
Fox River Grove,
Village of
Fox River Water
Reclamation District

1.25
37.75
(combined)

$310,000

$4,360,000

$39,800,000

Not available

Not available
$89,100,000

Geneva, City of

5.0

$651,000

$1,608,000

Northern Moraine
Water Reclamation
District

2.0

$158,000

$579,000

St. Charles, City of

9.0

Wauconda, Village of

1.9

Already meet 1 mg/L
monthly ave.

Not available

3.62

$592,000

$636,000

$7,370,000

Yorkville‐Bristol
Sanitary District
Total Est. Cost

$142,251,000

$192,979,000

Source
of Cost
Inform‐
ation

$3,860,000

$5,668,000

$5,100,000
$15,418,000

Figs. 5‐43
& 5‐44
Figs. 5‐43
& 5‐44
Figs. 5‐43
& 5‐44
Figs. 5‐43
& 5‐44

Plant
Study
Plant
Study
Figs. 5‐43
& 5‐44
Plant
Study
Plant
Study
Plant
Study
Plant
Study

Plant
Study

Not available
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Table 5-9: Estimated Capital, O&M and Present Worth Costs of Enhanced Phosphorus Removal from
Major WWTPs with Effluent Limit of 1.0 mg/L16.

Permittee

Estimated Capital
Cost to Treat to 1.0
mg/l

Algonquin, Village of

Estimated Annual
Operation and
Maintenance Costs

Estimated Present
Worth Cost

Already meet 1 mg/L monthly ave.

Barrington, Village of

$5,365,000

Not available

Not available

Batavia, City of

$6,010,000

Not available

Not available

Cary, Village of
Carpentersville,
Village of
East Dundee, Village
of
Elburn, Village of
Fox Metro Water
Reclamation District
Fox River Grove,
Village of
Fox River Water
Reclamation District
Geneva, City of
Northern Moraine
Water Reclamation
District
St. Charles, City of

$4,275,000

Not available

Not available

$6,385,000

Not available

Not available

Wauconda, Village of
Yorkville‐Bristol
Sanitary District
Total Est. Cost

Already upgraded to BNR
$7,650,000

$980,000

$9,891,500

$84,000,000

$1,941,000

$116,500,000

$2,335,000

Not available

Not available

$39,800,000

$410,000

$40,300,000

$811,000

$24,000

$1,300,000

$158,000

$116,000

$1,448,50017

$7,370,000

$42,000

$8,216,000

Already meet 1 mg/L monthly ave.
$592,000

$284,000

$876,000

$164,751,000

$3,797,000+

$178,531,500+

Based on currently available information, the estimated total capital cost for major WWTPs to upgrade
their facilities to meet a 1.0 mg/l effluent TP limit will range from $142,251,000 to $192,979,000.
Currently, there is insufficient information available to generate generalized estimates for treatment to
0.5 mg/l or 0.1 mg/l. In addition, most of the available plant-specific studies do not provide estimates for
treating to 0.1 mg/l. When this information becomes available in the future, it will be incorporated into
the FRIP.
Annual operating cost estimates and present worth estimates are currently available for the facilities that
have completed their phosphorus removal feasibility study reports, as shown in Table 5-9. Using the
available present worth estimates and the expected portion of total load removal attributable to these
facilities, the expected cost per pound of phosphorus removed is $47 per pound over 20 years. Similarly,
using the available present worth estimates and the expected portion of total load removal attributable to
these facilities, as well as the estimated numbers of people they serve, the cost per capita per year for
phosphorus removal to meet a 1.0 mg/L limit is $15 per person per year.
16 Where source costs are presented as a range of values, the median value is presented in this table.
Present worth costs are those estimated by each facility.
17 Present worth estimate for Northern Moraine was calculated using n = 20 years and i = 6%.

Page | 101

Fox River Implementation Plan A Plan to Improve Dissolved Oxygen and Reduce
Nuisance Algae in the Fox River

December 17, 2015

5.9.2 Estimated Cost of Dam Removal
Due to the number of site-specific factors involved in dam removal, the range of potential costs is large
and it is not practical to apply rules of thumb. As stated bv Santucci and Gephard (2003), the cost of each
project “…appears to be driven by its own unique set of circumstances.” In most cases, estimation of dam
removal costs involve some level of site investigation and engineering evaluation. Some of the primary
factors affecting dam removal are listed below (Santucci and Gephard, 2003):







General plan – The components of the dam targeted for removal has a direct impact on cost. Removal
may involve only partial or total spillway removal or it may involve removal of embankments as well.
Volume of material – The cost of removal is proportional to the size of the dam.
Nature of dam materials – More durable dams will be more expensive to remove; for example,
removal of a reinforced concrete dam will likely cost more than removal of a timber crib dam.
Water control – The greater the flow at the time of removal and the larger the river, the more
expensive the removal will be.
Sediment management – Dredging of sediments accumulated behind dams can increase cost,
particularly if the sediments are contaminated.
Construction access – As with any construction project, difficult access conditions can increase costs
significantly.

As stated previously, Kane County Forest Preserve District and the Village of North Aurora have IGAs in
place with the IDNR to further evaluate the removal of the Carpentersville and North Aurora Dams. These
efforts will likely result in fairly robust estimates of removal costs. Removal cost estimates were previously
developed as part of a study of public safety at dams, conducted by the engineering firm CTE on behalf of
the IDNR (CTE, 2007). For purposes of the FRIP, it is reasonable to use these cost estimates until other
information becomes available. The estimated costs for Fox River dams are presented in Table 5-10.

Table 5-10: Estimated Cost of Dam Removal for Carpentersville and North Aurora Dams (CTE, 2007).

Dam
Algonquin Dam
Carpentersville Dam
Elgin Dam

Estimated Removal Cost
(CTE, 2007)
Dam removal cost estimate not provided
$940,000
$3,290,000

South Elgin Dam

$720,000

St. Charles Dam

$2,250,000

Geneva Dam

$2,380,000

North Batavia Dam

$2,030,000

North Aurora Dam

$1,550,000

Stolp Island Dam

$2,900,000

Montgomery Dam
Total Dam Removal Estimate

$670,000
$16,730,000

It should be noted that the removal of these dams is not being directed or managed by the FRSG, but
these actions are included here as they as likely to occur in the near future and will likely have a beneficial
impact on water quality in the Fox River. These cost estimates will be updated with new information after
completion of the USACE study in 2017.
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5.9.3 Estimated Cost of NPS Controls
Although no numeric NPS phosphorus load reduction targets are included in the FRIP for agricultural
areas and MS4s, those entities will be encouraged to do what they can to reduce phosphorus loads and to
track and report their load reduction efforts. As part of the FRIP, a literature review was completed to
estimate load reduction benefits from NPS control measures, as well as unit costs, as documented in
Attachment B. Using these recommended removal efficiencies and unit costs, in conjunction with unit
area loading rates developed from the Fox River HSPF model, cost estimates were developed for varying
load reduction targets from 1% to 20% of total NPS load from each category. These results are
summarized in Tables 5-11 and 5-12.

Table 5-11: Estimated Costs for NPS Phosphorus Load Reductions from MS4s.

Load Reduction
(% of total )

Load Reduction
(lbs/yr)

Estimated
Cost

Estimated Unit
Cost ($/lb)

1%

1,383

$40,875,000

$29,555

5%

7,013

$179,430,000

$25,585

10%

14,035

$321,292,000

$22,892

20%

28,219

$927,167,000

$32856

Table 5-12: Estimated Costs for NPS Phosphorus Load Reductions from Agricultural Areas.

Load Reduction
(% of total )

Load Reduction
(lbs/yr)

Estimated
Cost

Estimated Unit
Cost ($/lb)

1%

3,619

$751,000

$208

5%

17,757

$2,422,000

$136

10%

36,192

$4,991,000

$138

20%

74,872

$10,055,000

$134
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5.9.4 Summary of Alternatives and Costs
The alternatives described in Section 5.8 are summarized in Table 5-13.
Table 5-13: Total Phosphorus Load Reductions for Modeled Alternatives (not including NPS
controls).

Alternative

Reduction
of TP in
WWTP
Effluent
to 1.0
mg/l

Reduction
of TP in
WWTP
Effluent
to 0.5
mg/l

Reduction
of TP in
WWTP
Effluent
to 0.1
mg/l

Reduction
of
Upstream
TP Conc.
To 0.1
mg/l

Reduction
of
Upstream
TP Conc.
To 0.05
mg/l

Removal of
Carpenters
ville and
North
Aurora
Dams

330,000

X

364,500

X

462,000

X

496,500

X

2

X

3

X

X

4

X

X

5

X

X

X

X

X

X

X

X

X

6

X

X
X

TP Load
Reduction
(lb/yr)

X

1

X

Removal
of All
Dams
from
Carpent‐
ersville to
Montgom
‐ery

595,400
X

703,400

Cost ranges and TP load reduction estimates are presented in Table 5-14.

Table 5-14: Estimated Capital Costs and TP Load Removal for Alternatives.

Alternative

Estimated Capital Cost Range

1

$145,887,000 ‐ $223,614,000

2

$145,887,000 ‐ $223,614,000*

3

**

4

**

5

**

6

**

TP Load
Reduction Over
20 Years (lb)

6,600,000
7,290,000
9,240,000
9,930,000
11,908,000
14,068,000

Cost per Pound Over 20 Years
$22 ‐ $34
$20 ‐ $31
**
**
**
**

*Costs for reducing upstream phosphorus not included.
**Estimated total costs for treatment to 0.5 and 0.1 mg/l not available.
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6
Implementation
This section describes the overall approach to implementing actions and management measures to meet
goals of the FRIP. The main topics covered here include the following:









Need for Progressive Implementation and Monitoring
Near-Term Actions
Monitoring
Additional Modeling
Tracking of Actions
Periodic Review
Reporting
Public Engagement

6.1 Need for Progressive Implementation and Monitoring
As discussed in Section 5, there are several significant limitations preventing clear selection of actions to
meet the goals of the FRIP, including:








There is significant uncertainty about the accuracy of the QUAL2K model used to simulate potential
actions, particularly with respect to its prediction of dissolved oxygen in the river. Specifically, the
model has been shown to over-predict minimum DO and under-predict maximum DO. In addition,
the modeled DO is relatively insensitive to changes in phosphorus loading. This means there is
uncertainty regarding the actual effects of recommended actions on DO, such as enhanced
phosphorus removal at WWTPs and upstream water quality improvement. This concern does not
apply to model predictions of total phosphorus and algae in the water column. The model DO
limitations in predicting algae behavior may be due to a range of causes potentially including model
code, specific characteristics of the river that are not represented in the model, or some combination
of these. Further investigation will be required to resolve the problems if the QUAL2K model is used
in the future.
In addition to the model limitation noted above, simulations of dam removal using the current water
quality model are not behaving as expected based on the dam removal literature. As the effects of dam
removal may be significant, this is another issue that will require further investigation.
Because of the limitations of the QUAL2K model, no combination of actions can be identified at this
time to meet dissolved oxygen water quality standards in the Fox River at all locations and at all times
of the year under 7Q10 low flow conditions.
Because of this uncertainty, implementation of the FRIP will require an adaptive approach of
implementing actions, evaluating the effectiveness of those actions and then planning additional
actions deemed most appropriate.

6.2 Near‐Term Actions
The actions planned for implementation are described below.
Page | 105

Fox River Implementation Plan A Plan to Improve Dissolved Oxygen and Reduce
Nuisance Algae in the Fox River

December 17, 2015

6.2.1 Municipal WWTPs
As described elsewhere in this document, NPDES permits have been, or soon will be, issued for all major
(>1.0 MGD) municipal WWTPs in the FRIP study area, containing TP limits of 1.0 mg/l (annual average).
The majority of these limits will go into effect in 2019 (Fox Metro’s limits will go into effect in 2021).

6.2.2 Upstream TMDL
The IEPA has contracted for the development of a phosphorus TMDL for the Chain O’Lakes on the Fox
River upstream of Stratton Dam. This TMDL is scheduled for completion by December 2016. When fully
implemented, it is expected that water quality in the Chain O’Lakes will meet the State water quality
standard for phosphorus (0.05 mg/l). Ongoing data collection will be used to show progress in meeting
this goal.

6.2.3 Dam Removal
Kane County Forest Preserve District and the Village of North Aurora have intergovernmental agreements
(IGAs) in place with the Illinois Department of Natural Resources (IDNR) to study and plan the removal
of the Carpentersville and North Aurora Dams, respectively. These dams could potentially be removed
within the next five years, but until the ongoing studies are completed, no schedule can be specified.

6.2.4 NPS Controls
The FRIP does not include numeric phosphorus load reductions for MS4’s at this time. Specific MS4
actions will be evaluated in the future as improvements to modeling tools and additional data acquisition
are completed. MS4 phosphorus load reductions will indirectly result from compliance with NPDES Phase
II permit requirements and local and county wide stormwater management ordinances, as well as CSO
abatement efforts. MS4 jurisdictions will track their NPS load reduction projects and submit a report to
the FRSG annually, as described in Section 6.5. The FRSG will compile all voluntarily submitted
information on NPS control measures implemented in agricultural areas.

6.2.5 Expected Load Reduction for Near‐Term Actions
The actions described above are expected to reduce total phosphorus loading to the Fox River by at least
463,400 lbs. per year on average, as broken down in Table 6-1. In addition to improving water quality in
the Fox River, these load reductions will have water quality benefits on downstream water bodies and will
reduce the overall export of nutrients from the State of Illinois to the Mississippi River and the Gulf of
Mexico. The Illinois Nutrient Loss Reduction Strategy calls for an overall nutrient reduction of 45%
statewide, and the actions outlined here will result in approximately a 35% reduction in phosphorus
loading to the Fox River. .
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Table 6-1: Expected Annual Average Total Phosphorus Load Reduction for Near-Term Actions.

Current Annual
TP Load (lb/yr)

TP Load
Reduction
(lb/yr)

Major WWTP TP Limits of 1.0 mg/l

600,000

330,000

Upstream TMDL Implemented

201,000

133,400

0

0

MS4 NPS Load Reduction

141,000

Unknown

Agricultural NPS Load Reduction

349,000

Unknown

1,320,000

463,400+

Action

Carpentersville and North Aurora Dams Removed

Total Load Reduction

6.2.6 Water Quality for Near‐Term Actions in July and August
As discussed in Section 5, when each month of the year was modeled independently, July and August
were the only months when minimum DO was predicted to sag below the applicable DO water quality
criterion for each month. The near-term actions described above were simulated using the Fox River
water quality model to observe the potential effects of the actions on water quality. The results are
depicted in Figures 6-1 through 6-3 for the month of July and in Figures 6-4 through 6-6 for August.
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Figure 6-1: QUAL2K Total Phosphorus Results for Near-Term Actions – July.
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Figure 6-2: QUAL2K Minimum Dissolved Oxygen Results for Near-Term Actions – July.
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Figure 6-3: QUAL2K Average Phytoplankton Results for Near-Term Actions – July, Showing
Decrease in Phytoplankton with Decreased Phosphorus Loading.
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Figure 6-4: QUAL2K Total Phosphorus Results for Near-Term Actions – August.
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Figure 6-5: QUAL2K Minimum Dissolved Oxygen Results for Near-Term Actions – August, Showing
Little Response in DO to Reduced Phosphorus Loading and Counterintuitive Results from Dam
Removal.
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Figure 6-6: QUAL2K Average Phytoplankton Results for Near-Term Actions – August, Showing
Decrease in Phytoplankton with Decreased Phosphorus Loading.

Based on the model results presented above, the near-term actions described here should result in
measurable reductions in total phosphorus concentrations in the river, as well as some reduction in algae
during July and August under low flow conditions. However, although the actions are to be implemented
in the next ten years, it is possible that water quality improvements may take longer to occur, especially
those related to the implementation of the TMDL for the Chain O’Lakes upstream of the FRIP study area.

6.3 Monitoring
The FRSG will continue to be a clearinghouse for relevant water quality data collected by stakeholders and
others. Members of the FRSG will submit effluent monitoring and water quality data they collect to the
FRSG. The ISWS will continue to update the Fox River database with these new data.
Collection of data upstream and downstream of the Carpentersville and North Aurora Dams, both before
and after removal (if they are removed), can be extremely valuable in better understanding the potential
effects of dam removal in the Fox River. The FRSG will coordinate with the Illinois DNR regarding data
collection associated with the potential removal of these dams, including water quality, biotic and physical
data.
In 2016, the FRSG will develop a strategy for future data collection and prepare written plan(s) that may
potentially include the following:


Additional water quality monitoring



Investigation in the vicinity of Algonquin and South Elgin Dams to verify low-DO, high benthic
algae areas predicted by current model



Discussion with IEPA and IDNR of biological data to assess actual condition of aquatic
community and potentially identify gaps in existing biological data.
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In partnership with government agencies such as the IEPA, IDNR, and USACE collect water
quality and biological data around the Carpentersville and North Aurora dams to assess the
impacts of removal of those dams

The FRSG also plans to coordinate with IEPA and IDNR to discuss Intensive Basin sampling that is
scheduled for 2017. Once plans are determined, the FRSG will update the necessary Quality Assurance
Project Plans (QAPPs) to insure data quality and usability.

6.4 Additional Modeling
Because of the limitations of the current Fox River QUAL2K water quality model in simulating DO in the
river, it is understood that an improved modeling approach is needed. At a minimum, this would involve
investigation and correction of the current model’s limitations, but other alternatives are possible. Within
the next year, the FRSG will solicit expert recommendations on model improvement and develop a plan
for future modeling.

6.5 Tracking of Actions
The FRSG will track actions taken by municipal WWTPs and MS4 jurisdictions and this information will
be reported annually to the IEPA (see Section 6.7). Major municipal WWTPs will report the status of their
phosphorus treatment improvements to the FRSG annually and, as part of that report, will provide
estimates of annual average phosphorus load reductions from completed actions.
MS4 jurisdictions will be required to track and submit annual reports to the FRSG summarizing
stormwater management actions that have been implemented, along with the estimated annual average
phosphorus load reduction for each action and the total estimated annual load reduction. A spreadsheetbased tracking and reporting tool has been developed for use by the MS4 jurisdictions for this purpose
(Attachment E).
In addition to the above tracking activities, the FRSG will issue an annual request to parties not regulated
by NPDES or MS4 permits to submit information on activities they have completed that may result in
load reductions and/or water quality improvements in the Fox River.

6.6 Periodic Review
The FRSG will conduct a review of the FRIP every five years to determine the need for an update to the
FRIP and, if needed, what that update should include. The five-year FRIP review will include, but not
necessarily be limited to, the following:





A review of data collected since completion of the FRIP and an evaluation of whether that data
indicates new findings or the need for additional actions.
An evaluation of the need to revisit the modeling needed for FRIP implementation.
Comparison of water quality improvement actions implemented with those that were planned in the
prior version of the FRIP.
Assessment of new information leading to additional water quality improvement actions or changes in
previously planned water quality improvement actions.

A summary of the review and the FRSG decision regarding the need for a FRIP update will be submitted
in writing to the IEPA. Note that, under this schedule, the first FRIP review and update will occur in 20192020. Since the new TP limit of 1.0 mg/l for most of the major WWTPs will not be effective until 2019, it
is unlikely that monitoring data will reveal all the benefits of scheduled phosphorus reductions.
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6.7 Reporting
The FRSG will submit an annual letter report to the IEPA summarizing the following information:







A description of water quality improvement actions completed in the preceding year, the cost of those
actions and the expected reduction in annual total phosphorus loading that will occur as a result.
A status update on ongoing water quality improvement actions underway.
A description of water quality improvement actions expected to be completed in the coming year.
A summary of data collected in the preceding year, along with a description of changes in planned
data collection and the reason for changes, if any.
Identification of problems encountered with water quality improvement actions and potential
remedies identified, if any.
A summary of public engagement activities conducted during the year.

The annual report will be submitted by the end of March for each preceding calendar year.

6.8 Public Engagement
Development of the FRIP has been a stakeholder-driven process and its implementation will continue to
rely on dissemination of information to the public. The following public engagement activities will be
continued by the FRSG:






The FRSG will continue to maintain and update its web site (http://www.foxriverstudygroup.org/).
Reports, presentations and other materials of interest will be made available for download from the
web site.
The monthly FRSG meetings will continue to be open to the public. This meeting is currently held the
fourth Thursday of each month, except in November and December when the meeting is held on the
third Thursday. Schedule changes will be posted on the FRSG web site.
The FRSG will continue to hold an annual meeting at which updated presentations of recent activities
will be presented to the public.

Additional public engagement activities may be conducted if deemed necessary by the FRSG Board.

6.9 Ten‐Year FRIP Action Plan
The planned activities described above items are summarized on a ten-year timeframe in the Action Plan
presented as Table 6-2.
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Table 6-2 Ten-Year FRIP Action Plan.

Year
2016

Actions To Be Taken by FRSG


















Develop strategy for monitoring/investigation/sampling; prepare written plan(s) to
potentially include:
o Collection of additional water quality data
o Collection of dissolved oxygen data in the vicinity of Algonquin and South Elgin
to verify low‐DO areas predicted by current model
o Discussion with IEPA and IDNR of biological data to assess actual condition of
aquatic community; identify gaps
o In partnership with IEPA, IDNR, ACE, collection of water quality and biological
data around the Carpentersville and North Aurora dams to assess the impacts
of removal of those dams, if implemented
Begin implementing the monitoring/investigation/sampling plan(s) as appropriate;
coordinate with IEPA and IDNR to discuss Intensive Basin sampling in 2017
Update/modify Quality Assurance Project Plan (QAPP) for planned data collection
activities
Solicit expert recommendations on model improvement and develop plan for model
improvement
Develop plan to further investigate issues related to river flow, including augmentation,
potential upstream diversions, and the levels of flows when we see problems with DO
and algae in the river
Major WWTPs design plant modifications to attain annual effluent TP limit of 1.0 mg/L
and continue to assess feasibility of reducing phosphorus to lower levels
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
MS4 permittees shall begin documenting phosphorus load reductions and shall report
such reductions to the FRSG on an annual basis.
Develop strategy with farm bureaus and SWCDs for yearly collection of information on
control measures implemented on farmland
Participate in Upper Fox/Chain O’Lakes and Upper Fox/Flint TMDL
Develop 10‐year funding plan; update FRSG’s structure for financial support from
watershed communities
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS
Coordinate with FREP efforts to establish a bistate Fox River National Water Trail
Present FRIP at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
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Year
2017

Actions To Be Taken by FRSG














2018
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Conduct monitoring/investigation/sampling as appropriate; coordinate with intensive
sampling scheduled to be conducted by IEPA and IDNR
Implement plan for model improvement as appropriate
Investigate issues related to river flows
Major WWTPs begin plant modifications to attain annual effluent TP limit of 1.0 mg/L
MS4 permittees shall document phosphorus load reductions and shall report such
reductions to the FRSG on an annual basis.
Agricultural community begins reporting phosphorus reductions reached through use of
best management practices
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
Review the findings of ACE’s study of dams and incorporate into recommendations
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS
Coordinate with FREP efforts to establish a bistate Fox River National Water Trail
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
Review 2017 Intensive Basin Survey results
Continue monitoring/investigation/sampling as appropriate
Implement plan for model improvement and use improved model to reevaluate water
quality improvement scenarios as appropriate
Major WWTPs continue plant modifications to attain annual effluent TP limit of 1.0
mg/L
MS4 permittees and agricultural community continue implementing runoff control
measures and report phosphorus reductions achieved
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
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Year
2019

Actions To Be Taken by FRSG











2020










2021
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Annual TP limit of 1.0 mg/L becomes effective at all major WWTPs except Fox Metro
Continue monitoring/investigation/sampling
MS4 permittees and agricultural community continue implementing runoff control
measures and report phosphorus reductions achieved
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
Begin updating FRIP based on improved modeling & new data as appropriate
Re‐evaluate goals and progress
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
Continue monitoring/investigation/sampling
MS4 permittees and agricultural community continue implementing runoff control
measures and report phosphorus reductions achieved
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
Complete FRIP update using improved modeling & new data, submit to IEPA
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
Annual TP limit of 1.0 mg/L becomes effective at Fox Metro
Continue monitoring/investigation/sampling as needed
Coordinate with IEPA and IDNR to discuss Intensive Basin sampling in 2022
MS4 permittees and agricultural community continue implementing runoff control
measures and report phosphorus reductions achieved
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
Parties evaluate means for further load reduction called for in updated FRIP, if different
from original recommendations
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
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2022

Actions To Be Taken by FRSG









2023











2024
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Continue monitoring/investigation/sampling as needed; coordinate with intensive
sampling scheduled to be conducted by IEPA and IDNR
MS4 permittees and agricultural community continue implementing runoff control
measures and report phosphorus reductions achieved
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
Parties evaluate means for further load reduction called for in updated FRIP, if different
from original recommendations
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
Review 2022 Intensive Basin Survey results
Continue monitoring/investigation/sampling as needed
Parties begin implementing actions called for in updated FRIP
MS4 permittees and agricultural community continue to report phosphorus reductions
achieved from implemented runoff control measures
WWTPs shall document phosphorus load reductions and shall report such reductions to
the FRSG on an annual basis.
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
Continue monitoring/investigation/sampling as needed
Parties implement actions called for in updated FRIP
MS4 permittees and agricultural community continue to report phosphorus reductions
achieved from implemented runoff control measures
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
Begin preparing updated FRIP
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Actions To Be Taken by FRSG









Continue monitoring/investigation/sampling as needed
Parties implement actions called for in updated FRIP
MS4 permittees and agricultural community continue to report phosphorus reductions
achieved from implemented runoff control measures
Seek funding, as appropriate, for educational efforts and NPS projects from sources
such as NREC, NRCS.
Update at Fox River Summit
Hold annual meeting
Prepare annual update for IEPA
Complete updated FRIP and submit to IEPA
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Language to Appear in all Fox River NPDES permits:
SPECIAL CONDITION 15. This Permit may be modified to include alternative or additional final effluent
limitations pursuant to either an approved Total Maximum Daily Load (TMDL) Study or an approved Fox
River lmplementaf1on Plan.
SPECIAL CONDITION 16. The Permittee shall participate in the Fox River Study Group (FRSG). The
Permittee shall work with other watershed members of the FRSG to determine the most cost effective
means to remove dissolved oxygen (DO) and offensive condition impairments in the Fox River. This
Permit may be modified to include additional conditions and effluent limitations to include
implementation measures based on the Fox River Implementation Plan (Implementation Plan). The
following tasks will be completed during the life of this permit:
a.

The Permittee shall prepare a phosphorus removal feasibility report specific to its plant(s) on the
method, time frame and costs for reducing its loading of phosphorus to levels equivalent to monthly
average discharges of 1 mg/l, 0.5 mg/l, and 0.1 mg/l on a seasonal basis and on a year round basis.
The feasibility report shall be submitted to the IEPA twelve (12) months from the effective date of the
Permit. The feasibility report shall also be shared with the FRSG.

b. The Permittee shall submit the Fox River Study Group Watershed Investigation Phase Ill Report,
which includes stream modeling, to the IEPA within 1 month of the effective date of this Permit.
c.

The FRSG will complete an Implementation Plan that identifies phosphorus input reductions by point
source discharges, non-point source discharges and other measures necessary to remove DO and
offensive condition impairments in the Fox River. The Implementation Plan shall be submitted to the
IEPA by December 31, 2015. The Permittee shall initiate the recommendations of the
Implementation Plan that are applicable to said Permittee during the remaining term of this Permit.
This Permit may be modified to include additional pollutant reduction activities necessary to
implement the Implementation Plan.

d. In its application for renewal of this permit, the Permittee shall consider and incorporate
recommended FRSG phosphorus input reduction implementation projects that the Permittee will
implement during the next permit term.
e.

The Permittee shall operate the existing facilities to optimize the removal of phosphorus.

SPECIAL CONDITION 18. A phosphorus limit of 1.0 mg/l (Annual Average) shall become effective six
(6) years from the effective date of this Permit.
In order for the Permittee to achieve the above limit, it will be necessary to modify existing treatment
facilities to include phosphorus removal, reduce phosphorus sources or explore other ways to prevent
discharges that exceed the limit. The Permittee must implement the following compliance measures
consistent with the schedule below:
A. Interim Report on Phosphorus Removal Feasibility Report
Permit
B. Phosphorus Removal Feasibility Report submitted

6 months from the effective date of this

12 months from the effective date of this Permit

C. Progress Report on Phosphorus Input Reductions and Implementation Plan
18 months from the effective date of this Permit
D. Progress Report on Recommendations of Implementation Plan
24 months from the effective date of this Permit
E. Plans and specifications submitted

29 months from the effective date of this Permit
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F. Progress Report on Construction

36 months from the effective date of this Permit

G. Progress Report on Construction

42 months from the effective date of this Permit

H. Progress Report on Construction

48 months from the effective date of this Permit

I. Progress Report on Construction

54 months from the effective date of this Permit

J. Complete Construction

60 months from the effective date of this Permit

K. Progress Report on Optimizing Treatment System

66 months from the effective date of this Permit

L. Achieve Annual Concentration and
Loading Effluent Limitation for Total Phosphorus

72 months from the effective date of this Permit

Compliance dates may be modified based on the results of the Phosphorus Removal Feasibility Report
required by Special Condition 16 of this Permit. All modifications of this Permit must be in accordance
with 40 CFR 122.62 or 40 CFR 122.63.
Reporting shall be submitted on the DMR's on a monthly basis.
REPORTING
The Permittee shall submit progress reports for items A, B, C, D, E, F, G, H, I J, K, and L of the
compliance schedule indicating: a) the date the item was completed, or b) that the item was not
completed, the reasons for non-completion and the anticipated completion date to the Agency
Compliance Section.
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Memorandum
From:
To:

Virginia Breidenbach
Scott Bell
Fox River Study Group Board of Directors

SUBJECT:

Date:
Project:
CC:

April 17, 2015
Fox River Implementation Plan

Removal Efficiencies and Construction Costs for NPS Control Measures

The purpose of this memo is to present draft planning-level total phosphorus (TP) removal
efficiencies and unit construction costs for a selected set of cropland and urban non-point source
(NPS) control measures for use in the Fox River Implementation Plan (FRIP) phosphorus load
reduction alternatives.
The information is presented in the following sections:


Intended Use and Application of NPS Control Removal Efficiencies and Costs



Recommended NPS Control Measures



Approach to Data and Information Collection



NPS Control Measure Removal Efficiencies



NPS Control Measure Construction Costs

Intended Application and Use of BMP Removal Efficiencies and Costs
The planning-level TP removal efficiencies and unit construction costs presented in this memo
are intended for a specific use, which is to support the feasibility evaluation of hypothetical NPS
controls in the FRIP. The FRIP will not recommend the type, location, or design of any specific
NPS control measures. However, it will recommend NPS phosphorus load reductions that should
be implemented to achieve water quality improvement in the Fox River on a subwatershed and
jurisdictional basis. To evaluate whether any given level of phosphorus load reduction is feasible,
it must be linked to potential effectiveness and cost.
Removal efficiencies are needed to calculate the load reduction resulting from assumed levels of
NPS control measure implementation, which can then be compared to the desired level of load
reduction determined through water quality modeling. Unit costs are needed to provide a basis
for comparing actions and to assess the feasibility of a given level of implementation, relative to
the cost. Because the evaluation does not involve specific projects, it is necessary to use a unit cost
methodology that is based on land area treated, as opposed to physical size of the NPS control
measure. Because this type of unit cost is not typically available, it was necessary to develop a
method for calculating this type of unit cost, as discussed later in this memo.
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Recommended Nonpoint Source Control Measures
NPS control measures selected for use in the pollutant load reduction alternatives are described
briefly in this section. A set of control measures is given for both cropland and urban applications.
The control measures selected for use in the alternatives are meant to be representative of an
array of common practices that might be chosen for controlling TP in the watershed. In the
future, each jurisdiction and/or landowner will ultimately decide which control measures they
will use in order to meet required load reductions.

Cropland


Conservation tillage – any method of tillage in which the previous year’s crop residue is
left before and after planting the new crop. To be considered conservation tillage, at least
30% of the previous year’s crop residue must remain after planting the New Year’s crop.



Constructed wetland - wetland cells built for runoff treatment through natural processes.
Constructed wetlands are shallow depressions with controlled inflow and flow paths.
Nutrients are removed in wetlands through physical and biological processes. Wetlands
are often desirable due to their aesthetic and habitat value.



Field borders - a strip of perennial vegetation established at the edge of a field by planting
or by converting it from trees to herbaceous vegetation or shrubs (USEPA, 2003).



Grassed waterways – broad grassed channels designed to reduce erosion while moving
water away from adjacent crops. Grassed waterways are often used to stabilize eroding
gullies.



Nutrient management – minimizing nutrient movement through reduction in the amount
of nutrients applied to crops. Nutrient management may involve developing nutrient
budgets; optimizing type, timing, and method of application of nutrients; and considering
environment conditions at a site (USEPA, 2003). Variable rate fertilizer application,
which is currently gaining favor in Illinois, is included in this control measure.

Urban


Bioretention – shallow depressions consisting of planted or mulched surfaces over
specifically selected soils that are designed to detain or retain stormwater. Bioretention
areas, which include rain gardens, infiltrate stormwater and may discharge it after
treatment through an underdrain. Other infiltration BMPs, such as infiltration basins,
may also be appropriate in areas of significant sand and gravel.



Constructed wetland- wetland cells built for stormwater treatment through natural
processes. Constructed wetlands are shallow depressions with controlled inflow and flow
paths. Nutrients are removed in wetlands through physical and biological processes.
Wetlands are often desirable due to their aesthetic and habitat value.



Dry detention - basins designed to hold stormwater runoff for a minimum time period
(e.g. 12 or 24 hours) to allow particles and associated pollutants time to settle before
runoff is discharged. Dry basins do not have a large permanent standing pool of water;
however, in some cases small pools are designed at the inlet and/or outlet of the basin
(USEPA, 2014). Dry detention basins are being used less frequently in practice with
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preference given to wet detention. However, there may be applications where dry
detention is necessary due to site limitations, such as available surface area.


Street sweeping – municipal cleaning of streets and/or parking lots by street sweepers on
a planned schedule to remove sediment and roadway debris. Several types of street
cleaning machines are available (mechanical broom, vacuum-assisted wet broom, and dry
vacuum).



Vegetated swale - vegetated, open-channels designed to treat and attenuate stormwater
runoff for a specified water quality volume. As stormwater runoff flows along these
channels, it is treated through vegetation slowing the water to allow sedimentation,
filtering through a subsoil matrix, and/or infiltration into the underlying soils (USEPA,
2014).



Extended wet detention - basins that have a permanent pool of water throughout the
year. Water is displaced in the pool as new runoff enters the basin. Treatment of runoff
occurs through settling and biological uptake by algae.

Stream restoration is also acknowledged as a potentially effective method for control of
phosphorus in both cropland and urban settings. However, deriving a single representative
phosphorus load reduction value for stream restoration projects is more difficult than for other
control measures because site specific factors such as channel geometry, stream order, length of
restored stream, local hydrology, soil conditions and many others, influence the effectiveness of
each project in removing nutrients. This is the finding by an expert panel convened for the
Chesapeake Bay Total Maximum Daily Load (TMDL) for the purposes of defining nutrient and
sediment load reduction targets for stream restoration projects (Berg, et. al., 2013). For “general
watershed planning purposes”, the panel recommends use of a 0.068 lb/ft/yr removal rate for
total phosphorus (Berg, et. al., 2013). However, this number was determined from six stream
restoration monitoring studies in the Chesapeake Bay area and incorporates a sediment delivery
ratio of 0.175 calculated for those watersheds. Due to the limitations in of applying a standard TP
removal rate for stream restoration projects, it recommended that each project be assessed
individually.

Approach to Data and Information Collection
National guidance documents and best management practice (BMP) manuals are available that
provide both pollutant removal efficiencies and costs for various urban and rural NPS control
measures. However, for the FRIP pollutant reduction alternatives, local information from NPS
control measure applications in Illinois was desired wherever possible. Therefore, LimnoTech
obtained and reviewed available final project reports from the IEPA Section 319 program and the
Illinois Green Infrastructure Grant (IGIG) program for reported removal efficiencies and
construction costs. Projects to review were selected from descriptions found in the Section 319
Binnual Report (IEPA, 2014c) and IGIG Biannual Report (IEPA, 2014b). Reports were requested
and received from IEPA for projects in which one or more cropland and urban control measures
from the list given above were applied. A total of 18 project reports (ten Section 319 and eight
IGIG program reports) were reviewed, as listed in the References section. Information on two
additional projects (CSO Control IGIG and McCarty Park) was provided to LimnoTech by the City
of Aurora (Eric Schoeny, personal communication, October 14, 2014). National and regional
guidance documents and manuals were referenced for TP removal efficiencies and construction
costs where Illinois-specific information was not available.
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NPS Control Measure Removal Efficiencies
This section presents the control measure removal efficiencies for TP that will be applied in the
FRIP pollutant reduction alternatives. The available data and information reviewed to select these
values and limitations and assumptions are described below.

Available data and information
The IEPA Section 319 and IGIG program final project reports described above were reviewed for
TP removal information. For both IEPA programs, project proponents are required to estimate
the pounds of nutrients and sediment removed on an annual basis from the project through use of
a Microsoft Excel workbook titled “Estimating Pollutant Load Reductions for Nonpoint Source
Pollution Control BMPs” (NPS Pollution Control Workbook; IEPA, 2014a), which has been
approved by USEPA Region 5. The workbook calculates pollutant removal for both rural and
urban BMP applications.
Pollutant removal for rural control measures is generally based on Universal Soil Loss Equation
(USLE) calculations using assumed soil phosphorus concentrations by soil type. Therefore,
pollutant load reductions are based on reductions in sediment delivery due to watershed
alteration vs. treatment efficiencies. For urban control measures, pollutant removal is calculated
using a defined set of pollutant removal efficiencies.
All of the urban control measures for the FRIP pollutant reduction scenarios, as well as the
cropland control measure field borders, are included in the IEPA workbook. The TP removal
efficiencies are given in Table 1. These values are within the range of values found in other BMP
manuals.
Table 1: Total Phosphorus Removal Efficiencies for Cropland and Urban NPS
Control Measures in NPS Pollution Control Workbook (IEPA, 2014a).
NPS Control Measure

TP Removal Efficiency (%)

Cropland
Field borders

611

Urban
Bioretention

652

Constructed wetland

44

Dry detention

26

Street sweeping (weekly)

6

Vegetated swales

25

Extended wet detention

68

1

Assumed to have same removal efficiency as given for agricultural filter strips.
Assumed to have the same removal efficiency as infiltration basins. This assumption is consistent with Section 319
and IGIG project reports reviewed.

2

For the cropland control measures with no removal efficiencies in the IEPA workbook, other
sources were reviewed. A summary of removal efficiencies for these control measures is given in
Table 2.
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Table 2: TP Removal Efficiencies and Sources for Other Cropland NPS Control
Measures
NPS Control Measure

TP Removal Efficiency (%)

Source

Cropland
Constructed wetlands

20‐681

Kroeger, et. al.,
2007
LimnoTech, 2011

Conservation tillage

452
25‐803
66‐914

USEPA, 2003
USEPA, 1986
MDA, 2012

Grassed waterways

302,5
40‐50
352

USEPA, 2003
USEPA, 1986
USEPA, 2003

Nutrient management

34

1

Range of literature values from 10 studies of constructed wetlands in agricultural settings
Represents a summary of literature findings.
3
Range for low‐till and no‐till.
4
From a study of no‐till corn and soybeans in Iowa.
5
As given for diversion systems.
2

Recommended TP removal efficiencies
The TP removal efficiencies that will be used in the FRIP pollutant reduction alternatives for the
cropland and urban control measures are given in Table 3 with rational for their selection.
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Table 3: Recommended Total Phosphorus Removal Efficiencies for FRIP Pollutant
Reduction Scenarios.
NPS Control Measure

TP Removal
Efficiency (%)

Rational

Cropland
Most recent data; Low end of range from Iowa
study with same crops as Fox River watershed

Conservation tillage

66

Constructed wetlands

44

Average of literature review values; consistent
with IEPA value for urban watersheds

Field borders

61

USEPA approved value for IEPA projects

Grassed waterways

30

Most recent USEPA literature review value

Nutrient management

35

Most recent USEPA literature review value

Bioretention

65

USEPA approved value for IEPA projects

Constructed wetland

44

USEPA approved value for IEPA projects

Dry detention

26

USEPA approved value for IEPA projects

Street sweeping (weekly)

6

USEPA approved value for IEPA projects

Vegetated swales

25

USEPA approved value for IEPA projects

Extended wet detention

68

USEPA approved value for IEPA projects

Urban

Limitations and assumptions
The TP removal efficiencies given in Table 3 assume that NPS control measures are sized
appropriately for water quality treatment of runoff and that control measures are properly
maintained for optimum function over time. For the cropland control measures, nutrient removal
is dependent on crop type/rotation and fertilizer application. The given removal efficiencies are
therefore only appropriate for use on a larger-scale planning basis.

NPS Control Measure Construction Costs
This section presents NPS control measure construction costs that will be used in the FRIP to
evaluate load reduction scenarios. The available data and information reviewed to select
construction cost values, the approach to developing costs on a per-acre treated basis, and
limitations and assumptions are described below.

Available data and information from Illinois sources
Construction costs were available in the Section 319 and IGIG project reports for a number of the
cropland and urban control measures. Costs reported were converted to 2014 dollars and are
summarized in Table 4 below.
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Table 4: Summary of NPS Control Measure Construction Costs from IEPA Section
319 and IGIG Program Projects (2014 dollars)

NPS Control
Measure

Cost basis

Median (or
single
value)

$/acre

$23.52

Min

Max

Total area or
length
represented
by data set

Number
of BMPs

10,000 acres

11

Cropland
Conservation tillage
Constructed wetlands

Not compiled; BMP added based on FRSG comments
$/acre

$7,732

$3,919

$15,932

15.1 acres

6

Bioretention

$/s.f.

$19.21

$3.64

$57.06

1.4 acres

25

Constructed wetland

$/acre

$188,086

$88,388

$236,519

6.4 acres

3

Dry detention

$/acre

$57,998

4.68 acres

1

Vegetated swales

$/acre

$850,781

$622,567

$1,078,995

1.8 acres

4

$/l.f.

$54.92

$43.88

$104.85

1,895 feet

6

Grassed waterways
Urban

1

Strip‐till project fields totaling 10,000 acres

No local cost information was obtained through Section 319 and IGIG document review for street
sweeping and extended wet detention. Other references were reviewed for street sweeping, as
given in Table 5.

Table 5: Summary of Costs for Street Sweeping (2014 dollars)
NPS Control Measure

Cost basis

Median (or
single value)

Source

Urban
Street sweeping (weekly)
Mechanical
Vacuum
1

$/curb‐mile
per year
$/curb‐mile
per year

$2,7271
$1,5371

Ramsey‐Washington Metro Watershed
District, 2005
Ramsey‐Washington Metro Watershed
District, 2005

Single reported value

For cropland control measures, Environmental Quality Incentives Program (EQIP) payments for
FY2014 for Illinois were also compiled. EQUIP provides technical and financial assistance to
producers for implementation of conservation practices. The program is administered by the
Natural Resources Conservation Service (NRCS). Table 6 summarizes the FY2014 Illinois
payments to producers that are available for the selected cropland control measures. The list of
payment scenarios from which costs in Table 5 were developed is given in Attachment B.
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Table 6. Summary of FY2014 EQUIP Program Illinois Payment Scenarios for
Cropland Control Measures (2014 dollars)
Cost basis

Median (or
single value)

Conservation tillage1

$/acre

$14.282

Constructed wetland

$/acre

Field border

NPS Control Measure

Min

Max

$8,5423

$7,359

$9,725

$/acre

$631

$460

$660

$/acre

$4,053
$38.18

$2,748
$12.57

$5,481
$52.14

Cropland

4

Grassed waterway
Nutrient management

$/acre

1

No‐till/strip till.
A single payment value was given for this BMP.
3
Average of light and dense planting
4
Includes critical area planting; does not include mulching or underdrain.
2

Costs on per area treated basis
For the cropland control measures, per acre costs for conservation tillage and nutrient
management can be applied directly as costs/acre treated. For field borders and grassed
waterways, the following assumptions are necessary to convert cost per acre of control measure to
cost per acre treated:
Field borders
 Border width equals 30 feet for water quality benefit (NRCS, 2010a)
 Average field size in watershed is 260 acres (USDA, 2012)
 Area of field borders is 1.8% of field area (30-foot buffer on 260 acre field)
Grassed waterways
 Each grassed waterway treats 75 acres of cropland (USEPA, 1986)
 Area of each waterway is 2.5 acres (average of eight waterways installed in N. Fork
Vermilion River project; Vermilion County SWCD, 2013)
 Using these assumptions, a 30-foot wide grassed waterway of 2.5 acres is 3,600 feet
in length which is equivalent to the length of two sides of a 75 acre square field
Cost for constructed wetlands in cropland were evaluated as for urban constructed wetlands and
adjusted based on the FY2014 EQIP payments, as described below.
For the urban control measures, the Section 319 and IGIG reports reviewed provided construction
costs for numerous BMPs. However, information on drainage areas treated and land uses within
the drainage areas was not available in most cases. Therefore, these costs could not be translated
from a cost/acre of control measure to a cost/acre treated basis. For this reason, other sources
were sought to translate control measure costs to the area treated basis. Compiled Illinois-specific
control measure costs were then used to verify the selected volume treated-basis costs as
described below.
Urban BMP retrofit construction costs are given in the Center for Watershed Protection’s “Urban
Stormwater Retrofit Practices Manual” (CWP, 2007) on a cost/volume treated basis, as given in
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Table 7. These costs were developed from an extensive national literature review described in
CWP, 2007.
Table 7. NPS Control Measure Construction Costs on Volume Treated Basis from
CWP, 2007 (2014 dollars)
Median
Min
Max
($/c.f.‐
($/c.f.‐
($/c.f.‐
NPS Control Measure
treated)
treated)
treated)
CWP, 2007 Category
Constructed wetland
$6.00
$3.00
$11.00
New storage retrofit
Dry detention

$6.00

$3.00

$11.00

New storage retrofit

Wet detention

$6.00

$3.00

$11.00

New storage retrofit

Vegetated swale

$14.80

$8.00

$26.00

Water quality swale retrofit

Bioretention

$12.00

$9.00

$20.00

Larger bioretention retrofits

$35.00

$30.00

$47.00

Small bioretention retrofits

$5.00

$4.00

$6.00

Rain garden retrofits

Application of the costs in Table 7 requires calculation of the volume to be treated by NPS control
measures. This volume will be calculated as the water quality volume (WQv) according to the
following equation:

WQv (c.f.) = P*(0.05+0.009*I)*A*43,560/12
Where,

P = 90th percentile precipitation (inches)
I = percent impervious area of the drainage area (expressed as a whole number)
A = drainage area (acres)
The fraction impervious area will be determined for each land use/land cover in GIS, using the
National Land Cover Database (NLCD) impervious surface areas. Total costs calculated using the
‘per volume’ treated costs can then be converted to a per acre treated basis using the drainage
area.
Since costs can vary widely across the country, the values in Table 7 were compared to the Illinoisspecific BMP construction costs in Table 4 using hypothetical watershed scenarios representing
the range of expected applications (i.e., large drainage area, low impervious area and small
drainage area, high impervious area) and assumed control measure sizing criteria for each type of
BMP. The minimum values from Table 7 were found to best represent the range of costs from the
Illinois BMP projects. For bioretention, the range of Illinois project BMP costs were represented
best by the “larger bioretention retrofits” costs from CWP, 2007. For constructed wetlands in
cropland, one-half of the minimum value from Table 7 best represented the FY2014 EQIP
payments given in Table 6.
There is no clear way to determine an area-based unit cost for street sweeping, as it depends on
length of curb swept and road widths. For this control measure, it is recommended that costs be
determined by each jurisdiction on a project-specific basis.
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Recommended NPS control measure costs
The NPS control measure construction costs that will be used in the FRIP pollutant reduction
alternatives for the cropland and urban control measures are given in Table 8 with rational for
their selection. Note that costs are for construction only; additional costs, such as reduced
cropland productivity due to land converted to controls, are not included.
Table 8: Recommended NPS Control Measure Construction Costs for FRIP
Pollutant Reduction Scenarios (2014 dollars).
NPS Control Measure

Cost Basis

Cost

Rational

Cropland
Conservation tillage1

$/acre‐treated

$14.30

EQIP FY2014 payment

Constructed wetland

$/ c.f.‐treated

$6.00

Median value from CWP, 2007

Field border

$/acre‐treated

$11.30

Grassed waterway

$/acre‐treated

$135

Nutrient management

$/acre‐treated

$38

Bioretention

$/c.f.‐treated

$20.00

Maximum value for larger bioretention retrofits
from CWP, 2007

Constructed wetland

$/c.f.‐treated

$6.00

Median value from CWP, 2007

Dry detention

$/c.f.‐treated

$6.00

Median value from CWP, 2007

Street sweeping
(weekly)

$/curb‐mile‐
per year

$2,100

Median of Table 5 values

Vegetated swales

$/c.f.‐treated

$14.80

Median value from CWP, 2007

Extended wet
detention

$/c.f.‐treated

$6.00

Median value from CWP, 2007

Median of EQIP FY2014 payments with sizing
assumptions listed above
Median of EQIP FY2014 payments with sizing
assumptions listed above
Median of EQIP FY2014 payments

Urban

Limitations and assumptions
Site-specific control measure costs depend on a variety of factors that are cannot be represented
in this planning level effort. Therefore, costs should be considered appropriate on a watershed
scale application. Costs for field borders and grassed waterways are based on the sizing
assumptions given above. It is assumed that urban control measures are sized to treat the runoff
volume generated by the 90th percentile 24-hour rain event. The 90th percentile daily rainfall was
calculated using long-term daily rainfall data from the National Climatic Data Center for the City
of Aurora (1955-2015). The calculated 90th percentile daily rainfall value from this data set was
0.86 inches, which is recommended as a default planning value for the water quality volume
calculation on the preceding page. Individuals and organizations wishing to use the unit costs in
this memo for urban NPS control measures may use this default value or derive their own from
local rainfall data.
Imperviousness of the drainage area captured by urban NPS control measures must also be
known to use this approach. The median imperviousness for low-medium density and high
density urban land cover areas was calculated from the values specified for all tributary areas
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modeled in the Fox River HSPF models. This calculated median value of 26% can be used as a
default in the water quality volume calculation of users can determine their own imperviousness
value. Note that this value should be used as a whole number in the calculation (e.g., 26% = 26).
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Detailed BMP Construction Costs for IEPA Section 319 and IGIG Program Projects
BMP

Cost per
area (2014
dollars)

BMP Area
Basis

Source

Conservation tillage

$24.41

acres

Champaign County SWCD, 2012

Grassed waterways

$5,666

acres

Vermilion County SWCD, 2013

$3,919

acres

Vermilion County SWCD, 2013

$6,705

acres

Vermilion County SWCD, 2013

$15,932

acres

Vermilion County SWCD, 2013

$11,841

acres

Vermilion County SWCD, 2013

$8,759

acres

Vermilion County SWCD, 2013

$11.78

s.f.

Wight & Company, 2011

$10.34

s.f.

Lake County Stormwater Management
Commission, 2010

$26.64

s.f.

Lake County Stormwater Management
Commission, 2010

$3.64

s.f.

Wight & Company, 2012

$236,519

acre

Lake County Stormwater Management
Commission, 2010

$188,086

acre

Lake County Stormwater Management
Commission, 2010

$88,388

acre

Village of Franklin Park, 2014

$57,998

acre

Village of Franklin Park, 2014

$1,078,995

acre

Wight & Company, 2011

$622,567

acre

City of Danville Engineering Division, 2013

$54.92

l.f.

$43.88

l.f.

$48.75

l.f.

$100

l.f.

Lake County Stormwater Management
Commission, 2010

$105

l.f.

Village of Franklin Park, 2014

Cropland

Urban
Bioretention

Constructed wetland

Dry detention
Vegetated swales

Lake County Stormwater Management
Commission, 2010
Lake County Stormwater Management
Commission, 2010
Lake County Stormwater Management
Commission, 2010
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Illinois EQUIP Payment Scenarios for FY2014
Code

Practice
Name

Scenario
Name

Unit

Traditional
Payment
Rate

329

Residue and
Tillage
Management
‐ No‐Till/
Strip Till/ D

No‐
Till/Strip‐
Till

Acre

$14.28

412

Grassed
Waterway

<35 foot
top
width

Acre

$2,553.91

412

Grassed
Waterway

35‐55
foot
topwidth

Acre

$2,712.40

2014 Scenario Description

This practice typically involves conversion
from a clean or mulch‐tilled
(conventional tilled) system to no‐till or
strip‐till (conservation tilled) system on
cropland. This involves managing the
amount, orientation and distribution of
crop and other plant residue on the soil
surface year round while limiting soil‐
disturbing activities used to grow and
harvest crops in systems.
Construct channel for a grassed
waterway ‐ earthwork only. Use 342 ‐
Critical Area Planting for grass
establishment. As needed, use 484 ‐
Mulching for mulch or erosion control
blanket and 620 ‐ Underground Outlet to
safely route trickle flow into a subsurface
drain at the upstream end of the channel.
As needed, use 606 ‐ Subsurface Drain
not to exceed a 6" diameter, to drain the
channel adequately to grow grass. Use
this scenario when the waterway length
divided by the number of planned checks
is greater than 200 ft.
Construct channel for a grassed
waterway ‐ earthwork only. Use 342 ‐
Critical Area Planting for grass
establishment. As needed, use 484 ‐
Mulching for mulch or erosion control
blanket and 620 ‐ Underground Outlet to
safely route trickle flow into a subsurface
drain at the upstream end of the channel.
As needed, use 606 ‐ Subsurface Drain
not to exceed a 6" diameter, to drain the
channel adequately to grow grass. Use
this scenario when the waterway length
divided by the number of planned checks
is
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Code

Practice
Name

Scenario
Name

Unit

Traditional
Payment
Rate

412

Grassed
Waterway

>55 foot
topwidth

Acre

$3,339.33

412

Grassed
Waterway

<35 foot
topwidth
with
checks

Acre

$3,263.71

412

Grassed
Waterway

35‐55
foot
topwidth
with
checks

Acre

$3,515.95

April 17, 2015

2014 Scenario Description

Construct channel for a grassed
waterway ‐ earthwork only. Use 342 ‐
Critical Area Planting for grass
establishment. As needed, use 484 ‐
Mulching for mulch or erosion control
blanket and 620 ‐ Underground Outlet to
safely route trickle flow into a subsurface
drain at the upstream end of the channel.
As needed, use 606 ‐ Subsurface Drain
not to exceed a 6" diameter, to drain the
channel adequately to grow grass. Use
this scenario when the waterway length
divided by the number of planned checks
is greater than 200 ft.
Construct channel for a grassed
waterway, including earthwork along
with fabric or rock checks to temporarily
protect the channel during the vegetative
establishment period. Use 342 ‐ Critical
Area Planting for grass establishment. As
needed, use 484 ‐ Mulching for mulch or
erosion control blanket and 620 ‐
Underground Outlet to safely route
trickle flow into a subsurface drain at the
upstream end of the channel. As needed,
use 606 ‐ Subsurface Drain not to exceed
a 6" diameter, to drain the channel
adequately to grow grass. Use this
scenario when the waterway length
divided by the number of planned checks
equals 200 feet or less.
Construct channel for a grassed
waterway, including earthwork along
with fabric or rock checks to temporarily
protect the channel during the vegetative
establishment period. Use 342 ‐ Critical
Area Planting for grass establishment. As
needed, use 484 ‐ Mulching for mulch or
erosion control blanket and 620 ‐
Underground Outlet to safely route
trickle flow into a subsurface drain at the
upstream end of the channel. As needed,
use 606 ‐ Subsurface Drain not to exceed
a 6" diameter, to drain the channel
adequately to grow grass. Use this
scenario when the waterway length
divided by the number of planned checks
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Code

Practice
Name

Scenario
Name

Unit

Traditional
Payment
Rate

April 17, 2015

2014 Scenario Description

equals

412

Grassed
Waterway

>55 foot
topwidth
with
checks

Acre

$4,096.01

412

Grassed
Waterway

<35 foot
top
width,
crop
seasonal
construct
ion

Acre

$3,413.27

Construct channel for a grassed
waterway, including earthwork along
with fabric or rock checks to temporarily
protect the channel during the vegetative
establishment period. Use 342 ‐ Critical
Area Planting for grass establishment. As
needed, use 484 ‐ Mulching for mulch or
erosion control blanket and 620 ‐
Underground Outlet to safely route
trickle flow into a subsurface drain at the
upstream end of the channel. As needed,
use 606 ‐ Subsurface Drain not to exceed
a 6" diameter, to drain the channel
adequately to grow grass. Use this
scenario when the waterway length
divided by the number of planned checks
equals 200 feet or less.
Construct channel for a grassed
waterway ‐ earthwork only, with
construction occurring during the
cropping season and resulting in crop
loss. Use 342 ‐ Critical Area Planting for
grass establishment. As needed, use 484 ‐
Mulching for mulch or erosion control
blanket and 620 ‐ Underground Outlet to
safely route trickle flow into a subsurface
drain at the upstream end of the channel.
As needed, use 606 ‐ Subsurface Drain
not to exceed a 6" diameter, to drain the
channel adequately to grow grass. Use
this scenario when the waterway length
divided by the number of planned checks
is greater than 200 ft.
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Code

Practice
Name

Scenario
Name

Unit

Traditional
Payment
Rate

412

Grassed
Waterway

<35 foot
topwidth
with
checks,
crop
seasonal
construct
ion

Acre

$4,123.07

412

Grassed
Waterway

35‐55
foot
topwidth
, crop
seasonal
construct
ion

Acre

$4,001.44

412

Grassed
Waterway

35‐55
foot
topwidth
with
checks,
crop
seasonal
construct
ion

Acre

$4,804.99

April 17, 2015

2014 Scenario Description

Construct channel for a grassed
waterway, with construction occurring
during the cropping season and resulting
in crop loss. Includes earthwork along
with fabric or rock checks to temporarily
protect the channel during the vegetative
establishment period. Use 342 ‐ Critical
Area Planting for grass establishment. As
needed, use 484 ‐ Mulching for mulch or
erosion control blanket and 620 ‐
Underground Outlet to safely route
trickle flow into a subsurface drain at the
upstream end of the channel. As needed,
use 606 ‐ Subsurface Drain not to exceed
a 6" diameter, to drain the channel
adequately to grow grass. Use this
scenario when the waterway length
divided by the number of planned checks
equals 200 feet or less.
Construct channel for a grassed
waterway ‐ earthwork only, with
construction occurring during the
cropping season and resulting in crop
loss. Use 342 ‐ Critical Area Planting for
grass establishment. As needed, use 484 ‐
Mulching for mulch or erosion control
blanket and 620 ‐ Underground Outlet to
safely route trickle flow into a subsurface
drain at the upstream end of the channel.
As needed, use 606 ‐ Subsurface Drain
not to exceed a 6" diameter, to drain the
channel adequately to grow grass. Use
this scenario when the waterway length
divided by the number of planned checks
is greater than 200 ft.
Construct channel for a grassed
waterway, with construction occurring
during the cropping season and resulting
in crop loss. Includes earthwork along
with fabric or rock checks to temporarily
protect the channel during the vegetative
establishment period. Use 342 ‐ Critical
Area Planting for grass establishment. As
needed, use 484 ‐ Mulching for mulch or
erosion control blanket and 620 ‐
Underground Outlet to safely route
trickle flow into a subsurface drain at the

Page | 21

Removal Efficiencies and Construction Costs for NPS Control Measures

Code

Practice
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Scenario
Name

Unit

Traditional
Payment
Rate

April 17, 2015

2014 Scenario Description

upstream end of the channel. As needed,
use 606 ‐ Subsurface Drain not to exceed
a 6" diameter, to drain the channel
adequately to grow grass. Use this
scenario when the waterway length
divided by the number of planned checks
equals 200 feet or less.

342

Critical Area
Planting

Grass or
Grass/leg
ume mix‐
normal
tillage

Acre

$194.12

342

Critical Area
Planting

Grass or
Grass/leg
ume mix‐
moderat
e grading

Acre

$676.30

484

Mulching

Natural
Material,
Vegetati
on
Establish
ment

Acre

$222.82

484

Mulching

Erosion
Control
Blanket,
Vegetati
on
Establish
ment

Acre

$5,342.67

Establishment of permanent vegetation
on a site that is void or nearly void of
vegetation due to a natural occurrence or
a newly constructed conservation
practice. Costs include seedbed
preparation with typical tillage
implements, grass/legume seed,
companion crop, and fertilizer and lime
with application. Use this scenario for the
seeding portion of 412 ‐ Grassed
Waterway.
Establishment of permanent vegetation
on a site that is void or nearly void of
vegetation due to a natural or human
disturbance. Costs include a dozer for
grading and shaping of small gullies,
seedbed preparation with typical tillage
implements, grass/legume seed,
companion crop, and fertilizer and
Apply straw mulch or other approved
natural material. Use in conjunction with
342 ‐ Critical Area Planting, where
needed to facilitate establishment of
vegetative cover on sites such as
waterway or diversion channels,
embankments and auxiliary spillways.
Install erosion control blanket in
concentrated flow areas where the
designer with engineering job approval
authority determines that typical straw
or natural mulch material will not be
adequate to stabilize the area during
vegetative establishment. Use in
conjunction with 342 ‐ Critical Area
Planting.
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Code

Traditional
Payment
Rate

April 17, 2015

Practice
Name

Scenario
Name

Unit

2014 Scenario Description

386

Field Border

Introduc
ed Grass

Acre

$460.02

386

Field Border

Native
Grass

Acre

$631.48

386

Field Border

Pollinato
r Habitat

Acre

$659.61

104

Nutrient
Management
Plan

Num
ber

$1,665.53

104

Nutrient
Management
Plan

Num
ber

$1,982.36

CAP is to be developed by a certified
Technical Service Provider (TSP) and
meet the technical criteria in Section III of
the FOTG.

104

Nutrient
Management
Plan

Nutrient
Manage
ment
CAP Less
Than or
Equal to
100
Acres
Nutrient
Manage
ment
CAP 101
‐ 300
Acres
Nutrient
Manage
ment
CAP
Greater
Than 300
Acres

Num
ber

$2,397.89

CAP is to be developed by a certified
Technical Service Provider (TSP) and
meet the technical criteria in Section III of
the FOTG.

A strip of permanent vegetation
consisting of introduced species
established at the edge or around the
perimeter of a field to control erosion
and provide wildlife habitat. Includes
seedbed preparation, seed, nurse crop,
and all required fertilizer.
A strip of permanent vegetation
consisting of native species established at
the edge or around the perimeter of a
field to control erosion and provide
wildlife habitat. Includes seedbed
A strip of permanent vegetation
consisting of native species established at
the edge or around the perimeter of a
field to control erosion, benefit
pollinators, and provide wildlife habitat.
Includes a mix of native grasses, legume,
forbs (mix may also include non‐native
species) with a minimum of 3 species
each of early, mid, and late blooming
forbs.
CAP is to be developed by a certified
Technical Service Provider (TSP) and
meet the technical criteria in Section III of
the FOTG.
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Code

Practice
Name

Scenario
Name

Unit

Traditional
Payment
Rate

590

Nutrient
Management

Enhance
d NM w
Deep
Placeme
nt

Acre

$44.13

590

Nutrient
Management

Enhance
d NM
with
Tissue
Testing

Acre

$52.14

April 17, 2015

2014 Scenario Description

This scenario describes a conventional
cropping system where either no nutrient
management or only a basic level of
nutrient management is being practiced.
An enhanced nutrient management
system includes activities such as split
applications, multiple nutrient
concentration tests (other than only soil
tests) and methods that more concisely
enable scheduling of appropriate
fertilizer applications. Manure and/or
fertilizer phosphorus is injected or placed
below the soil surface at least 4 inches
deep. Starter fertilizer may be injected 2
inches deep. Nutrients are transported to
surface waters through runoff or wind
erosion in quantities that degrade water
quality and limit use of intended
purposes. Inefficient energy utilization
occurs due to traditional methods and
forms of fertilizer applications.
This scenario describes the
implementation of an advanced precision
nutrient management system on
cropland. The planned NM system will
meet the current 590 standard. Payment
for implementation is to defray the costs
of soil testing, analysis, consultant
services, skilled labor and specialized
nutrient application that provide nutrient
proper recommendations based on Land
Grant University (LGU) recommendations
or crop removal rates and an associated
nutrient budget, recordkeeping, and
monitoring on a precision level that
includes split applications, Normalized
Differential Vegetation Index (NDVI)
sensing, and aerial imaging. Records are
kept demonstrating implementation of
the 4 R's of the NM plan. The scenario
can improve efficiency and effectiveness
of nutrient management by utilizing
specialized precision techniques and
tools (variable rate applicators, NDVI,
aerial photography, yield monitoring,
plant tissue testing, or on the go
chlorophyll sensors). Precision nutrient
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Code

Practice
Name

Scenario
Name

Unit

Traditional
Payment
Rate
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2014 Scenario Description

management techniques ensure that the
right rate, proper timing, and proper
placement of nutrients minimize non‐
point source pollution and provide
proper amounts of nutrients to the crop
where it is needed and not applying
where it is not needed.

590

Nutrient
Management

Basic NM

Acre

$12.57

590

Nutrient
Management

Basic NM
with
Manure

Acre

$19.15

590

Nutrient
Management

Enhance
d NM
with
Manure

Acre

$38.18

Nutrient Management will be applied
according to NRCS FOTG and U of I
Agronomy Handbook requirements. The
Nutrient Management must only be
planned on the acres where the nutrients
are actually applied.
Nutrient Management will be applied
according to NRCS FOTG and U of I
Agronomy Handbook requirements.
Current manure tests will be used to
determine the nutrient content of the
manure being utilized. The Nutrient
Management must only be planned on
the acres where the nutrients are actually
applied.
Land apply manure and nutrients
according to a CNMP or NMP, where the
nutrient management represents a
positive change to previous nutrient
application on the land. All commercial
Nitrogen must be spring applied for
spring planted crops. Manure can be
applied in the fall. This scenario applies
where one or more of the following
enhancements is to be newly
implemented: ‐‐‐‐‐Grid or zone soil
testing with variable rate nutrient
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Code

Practice
Name

Scenario
Name

Unit

Traditional
Payment
Rate

April 17, 2015

2014 Scenario Description

application.‐Use chlorophyll reader
technology (e.g. Greenseeker) to vary
nitrogen application.‐Use controlled
release N fertilizer.‐Use a pre‐sidedress
nitrogen test. Measurement is based on
the acres where the nutrients are actually
applied
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MS4s and Associated Land Areas within the FRIP Planning Area18

MS4 Jurisdiction

Area (acres)

Algonquin Township

6,186

Algonquin Village

7,600

Aurora City
Aurora Township
Barrington Hills Village

26,519
2,958
17,703

Barrington Village

2,942

Bartlett Village

6,245

Batavia City

6,029

Batavia Township

3,757

Blackberry Township

3,090

Bristol Township

2,744

Carpentersville Village

4,525

Cary Village

4,048

Crystal Lake City

10,460

Cuba Township

4,579

Deer Park Village

1,220

DeKalb County*

1,978

Dorr Township

41

Dundee Township

6,315

East Dundee Village

1,927

Ela Township

1,675

Elburn Village

1,987

Elgin City
Fox River Grove Village
Fremont Township

24,236
1,111
37

Geneva City

6,144

Gilberts Village

2,200

Grafton Township
Hanover Park Village

190
40

Hawthorn Woods Village

1,189

Hoffman Estates Village

9,867

Inverness Village

1,392

Island Lake Village

2,301

Kane County*


19,749

Note: The county land areas listed here represent total land area in each county, exclusive of
other listed jurisdictions, not necessarily the areas the counties have storm water responsibility
for. For example, Kane County currently has responsibility for only about 3,978 acres.

Removal Efficiencies and Construction Costs for NPS Control Measures

MS4 Jurisdiction

Area (acres)

Kendall County*

3,558

Kendall Township

2,201

Lake Barrington Village

3,995

Lake in the Hills Village

4,169

Lake Zurich Village

2,631

Lakemoor Village

360

Lakewood Village

314

McHenry City

374

McHenry County*

110

Montgomery Village

6,079

Na‐Au‐Say Township

45

Naperville City

924

Naperville Township

719

North Aurora Village

4,780

North Barrington Village

3,105

Nunda Township

8,275

Oakwood Hills Village
Oswego Township
Oswego Village
Palatine Township
Plainfield Village
Port Barrington Village

806
3,904
10,019
309
10
826

Schaumburg Village

1,720

Sleepy Hollow Village

1,295

South Barrington Village

4,895

South Elgin Village

4,583

St. Charles City

9,008

St. Charles Township

9,921

Streamwood Village

4,533

Sugar Grove Township

2,619

Sugar Grove Village

6,670

Tower Lakes Village

661

Volo Village

486

Wauconda Township

2,277

Wauconda Village

3,479

Wayne Township
Wayne Village
West Chicago City

994
3,576
759

April 17, 2015
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MS4 Jurisdiction

Area (acres)

West Dundee Village

2,445

Wheatland Township

271

Winfield Township
Yorkville City
Total Area

26
11,808
322,525 acres

April 17, 2015
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Memorandum
From:

Dave Dilks, Julie Padilla

To:

Fox River Study Group Board

SUBJECT:

Date: August 22, 2014
Project: FOXRIP
CC:
Scott Bell

DRAFT: Recalibration of Fox River QUAL2K Model in Response to Revised Sediment Code

Summary
Following discovery of significant limitations in the existing version of QUAL2K for use in
developing the Fox River Implementation Plan (FRIP) on behalf of the Fox River Study Group
(FRSG), LimnoTech implemented two changes to the QUAL2K model code:

1. Correction of issues related to sediment oxygen demand (SOD).
2. Addition of a “prior season” contribution to sediment phosphorus concentrations
Because these changes significantly affected model calculations, LimnoTech recommended, and
the FRSG agreed, that the Fox River QUAL2K model that was previously developed and
calibrated by the Illinois State Water Survey (Bartosova, 2013) should be recalibrated. The
objective of the recalibration effort was to allow the corrected model code to generate expected
levels of sediment oxygen demand, while still providing accurate simulation of the original
calibration data. Three categories of changes were made to the original model inputs:

1) Inputs representing “prior season” contribution to sediment phosphorus
concentrations were added.
2) Corrections to original model inputs identified as necessary during the model
review process were implemented.
3) Algal settling velocities were increased (and other processes adjusted
accordingly), in order to allow more settling of organic material to Fox River
sediments while maintaining water column concentrations consistent with the
calibration data set.
This recalibrated model will be suitable for addressing the water quality benefit of future load
reduction scenarios in the Fox River and for development of the FRIP.

Background
The ISWS developed a calibrated QUAL2K water quality model application to the Fox River
(Bartosova, 2013). This model will be used to simulate future Fox River water quality in response
to nutrient load reductions considered as part of the Fox River Implementation Plan. LimnoTech
had identified two issues with the QUAL2K model framework that would limit its utility to
evaluate future management actions:

1. The model code was not predicting sediment oxygen demand properly
2. The model framework was not well-suited for assessing the water quality impact
of non-point source load reductions
LimnoTech was subsequently tasked by the FRSG to change the QUAL2K model code to correct
the above issues, and then change model inputs as necessary to provide recalibration to observed
water quality data.
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This memorandum: 1) describes the changes that have been made to the model code, 2) describes
how model inputs were changed as part of recalibration, and 3) present model recalibration
results.

Changes to Model Sediment Oxygen Demand Code
LimnoTech, in applying this model in a preliminary investigation of load reduction scenarios,
discovered counter-intuitive model results regarding model predictions of sediment oxygen
demand (SOD). Specifically, model results showed that future predicted SOD did not change at all
in response to changes in algal concentrations. This was counter-intuitive, because the settling of
particulate organic matter from algae is known to be a primary source of SOD.
A review of the model code showed that QUAL2K was also generating SOD through exchange of
dissolved carbonaceous biochemical oxygen demand (CBOD) from the water column. This
contribution is an artifact of the code, as this process is not expected to contribute to SOD.
LimnoTech conducted model sensitivity analyses to determine the sources of SOD in the
calibrated model, and found that more than 99% of the SOD predicted by the model resulted from
the inappropriate CBOD exchange, while less than 1% of the SOD predicted by the model resulted
from the settling of particulate organic material. These findings were presented to the Fox River
Study Group, who subsequently determined that the QUAL2K code should be modified to remove
the inappropriate SOD, and the model re-calibrated with the revised code.
Modification of the QUAL2K code to correct this issue was relatively simple, consisting of the
adjustment of two equations:

1. The equation that originally defined the flux of methane between sediments and
the water column was modified to set the water column methane concentration
to zero (as opposed to assuming that the water column methane was equal to
CBOD.
2. Deleting the equation that added sediment methane flux to the CBOD.

Changes to Model Sediment Phosphorus Flux Code
LimnoTech’s earlier review of the QUAL2K model framework indicated that the steady state
nature of the model code made it poorly suited for assessing the water quality impact of non-point
source load reductions. LimnoTech, working in cooperation with the Illinois State Water Survey,
identified changes that to the QUAL2K model code that reflect prior-season loadings to the
sediment phosphorus compartment. Specifically, the QUAL2K variable representing userspecified phosphorus flux was changed to represent a constant phosphorus flux to the anaerobic
sediment compartment, as opposed to its original purpose of representing phosphorus flux out of
the sediments and into the water column.

Re‐Calibration Process
Because the original ISWS calibration had undergone extensive review, the objective of the
recalibration effort was to allow the corrected model code to generate expected levels of sediment
oxygen demand, while changing as little of the original model calibration as possible. Three
categories of changes were made to the original model inputs:

1) Inputs representing “prior season” contribution to sediment phosphorus
concentrations were added.
2) Corrections to original model inputs identified as necessary during the model
review process were implemented.
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3) Algal settling velocities were increased (and other processes adjusted
accordingly), in order to allow more settling of organic material to Fox River
sediments while maintaining water column concentrations consistent with the
calibration data set.

“Prior Season” Contribution to Sediment Phosphorus Concentrations
The first change made to the model calibration input file was to specify model inputs representing
the contribution of loadings prior to summer flow conditions on summer sediment phosphorus
concentrations. These loadings were estimated using the following equation:
Jwet = Jdry x [ (Annual external P loading rate ÷ Dry weather external P loading rate) – 1]

(1)

where:
Jwet = Additional phosphorus flux to QUAL2K sediments representing loading from prior
season (mg P/m2/day)
Jdry = Gross phosphorus flux to QUAL2K sediments predicted for dry weather conditions
(mg P/m2/day)
The external P loading rate represents all sources of phosphorus to a model segment, including
cumulative upstream sources, tributaries, and point sources. Annual tributary loadings were
taken from HSPF model results, while point source loadings and dry weather tributary flows were
calculated from the QUAL2K model inputs. The gross phosphorus flux to QUAL2K sediments
predicted for dry weather conditions was taken directly from QUAL2K outputs, by summing the
amount of settling from organic phosphorus, inorganic phosphorus, and algal phosphorus.
Equation 1 was applied over three different regions of the QUAL2K spatial domain, representing
spatial differences in the relative contribution of point and nonpoint source to annual and dry
weather loads. The segments, and the resulting ratio of ‘Annual external P loading rate ÷ Dry
weather external P loading rate’, are shown in Table 1.
Table 1. Ratio of Annual:Dry weather External P Loading Rate

Segment
Stratton Dam to FRWRD
FRWRD to Roods Creek
Roods Creek to Downstream Boundary

Ratio
2.89
1.64
1.74

The ratios in Table 1 were applied in conjunction with Equation 1 to define the additional
phosphorus flux to each QUAL2K element. For example, wet weather fluxes for each model reach
between Stratton Dam and FRWRD were set to 1.89 (i.e. 2.89 – 1) the calculated dry weather flux
for that reach.

Correction of Original Model Inputs
The QUAL2K model review process had earlier identified two aspects of the original ISWS input
file that required correction:


Certain point source inputs



Parameters related to nutrient limitation of phytoplankton growth
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LimnoTech received input from stakeholders based on their previous review of the original
QUAL2K model point source inputs for the calibration period, which lead to a review of all point
source inputs in the model. As a result, several adjustments were made to point source flows and
phosphorus concentrations, based on LimnoTech’s review of data provided by the FRSG, as
described in Table 2.
Table 2. Point Source Inputs Changed during Recalibration Process

WWTP
Algonquin
Batavia
Carpentersville
Cary
E. Dundee
Fox Metro
Fox-Grove
FRWRD-North
FRWRD-South
FRWRD-West
Geneva
Northern Moraine
Port Barrington
Sheridan
St Charles
Wauconda
Yorkville-Bristol

Flow (MGD)
ISWS
LTI
2.37
no change
2.60
2.47
1.99
2.01
1.37
1.38
0.79
0.42
26.91
26.92
0.83
0.78
3.55
3.55
14.06
14.07
2.54
no change
3.76
3.76
0.42
no change
0.01
no change
0.27
no change
0.40
3.21
1.02
no change
1.84
1.78

TP (mg/L)
ISWS
LTI
0.36
0.72
4.93
no change
2.32
no change
5.50
4.22
5.50
0.92
4.48
no change
5.50
no change
2.95
2.95
4.58
4.58
1.16
no change
1.24
no change
5.50
no change
5.50
no change
5.50
no change
4.34
no change
0.71
no change
5.50
3.00

Where actual data were available for the calibration period (6/26/12-6/28/12), those data were
used to calculate flow and phosphorus inputs. If calibration period data were unavailable, then
the average values for month of June 2012 were used. In the absence of any WWTP data for the
calibration period, the original values specified by ISWS were maintained.
Input values for the phytoplankton subsistence quota for phosphorus, maximum uptake rate for
phosphorus, and the internal phosphorus half-saturation constant were set to zero in the
calibration input file. While these input values do not significantly affect model results during
calibration conditions, they will become increasingly important when evaluating future scenarios
that consider nutrient load reduction. LimnoTech conducted a literature review of other water
quality model applications that use these phytoplankton growth parameters, and selected the
median literature value for use in the model recalibration. This corresponded to a phytoplankton
subsistence quota of 0.1 mg P/mg algae, a maximum uptake rate of 10 mg P/mg algae/day, and
an internal phosphorus half-saturation constant of 0.13 mg P/mg algae.

Generation of SOD
Generation of expected levels of SOD requires an increase in the amount of particulate organic
matter that is settled out of the water column. The majority of particulate organic material in the
Fox River during summer low flow conditions comes from algal tissue; therefore, the primary
method for increasing the amount of settling of particulate organic matter is through an increase
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in algal settling velocities. An increase in algal settling velocities will also cause a decrease in
predicted phytoplankton concentration, requiring a counter-balancing change somewhere else to
maintain the existing phytoplankton levels. This counter-balancing change can be obtained via a
decrease in factors that reduce phytoplankton levels, specifically the respiration, death, and
excretion rates. A similar counter-balancing was required for phosphorus, as the increase in algal
settling velocities led to a decrease in predicted total phosphorus. This counter-balancing was
achieved by decreasing the settling velocity specified for inorganic phosphorus.
The QUAL2K model was run for the calibration data set examining different combinations of
values for the settling velocity, respiration rate, death rate, excretion rate, and inorganic
phosphorus settling velocity. All recalibration values were kept within the range of values for
each coefficient reported in the scientific literature. Acceptable comparisons to data were
achieved for SOD, algae, and both forms of phosphorus, but the resulting predicted ammonia
concentrations were higher than the observed data. The nitrification rate was subsequently
increased until an acceptable fit to the observed ammonia data was achieved.
Table 2 presents the model coefficients that best matched the available data.
Table 3. Model Coefficients Changed during Recalibration Process

Model Coefficient
Units
ISWS Value
Re-calibration Value
Phytoplankton settling velocity
m/d
0
0.1-0.45*
Death rate
/d
0.1
0.05
Excretion rate
/d
0.3
0.04
Respiration rate
/d
0.15
0.04
Inorganic P settling velocity
m/d
0.8
0.6
Nitrification rate
/d
0.08
0.35
*Settling velocity set at 0.1 m/d for Reaches 1-8 and 52-72; 0.45 m/d for 9-51

Results
Results of the model recalibration are shown in Figures 1 through 5, with each figure showing: 1)
Results of the recalibrated model, 2) Results of the original ISWS calibration, and 3) Observed
data. In general, the recalibrated model results are very similar to the original calibration results.
As seen in Figure 1, the recalibrated model predicts higher average dissolved oxygen for the upper
twenty miles of the modeled system, very similar dissolved oxygen for the next fifty miles, and
slightly higher dissolved oxygen for the final thirty miles. The predicted minimum dissolved
oxygen is slightly higher than the original calibration throughout the model domain, The
recalibrated model shows similar phytoplankton concentrations to the original calibration (Figure
2) The revised model predicts significantly different SOD than the original calibration (Figure 3),
but the recalibrated results compare well to the observed data. Phosphorus (Figure 4) and
ammonia (Figure 5) concentrations match the observed data as well as the original calibration
results.
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Figure 1. Model Recalibration Results for Dissolved Oxygen
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Figure 2. Model Recalibration Results for Phytoplankton
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Figure 3. Model Recalibration Results for Sediment Oxygen Demand
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Figure 5. Model Recalibration Results for Ammonia
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Attachment E
Fox River MS4 Non‐Point Source Control Measure
Tracking Tool

Blank

The Fox River MS4 Non-Point Source Control Measure Tracking Tool is an Excel spreadsheetbased form that allows MS4s to enter basic information about their non-point source (NSP)
control measures and report them to the FRSG. The tool will calculate an estimate of annual
average total phosphorus removal based on user-specified information. The first page of the
spreadsheet is the “Read Me” tab and gives basic instructions for use:

MS4 Non‐Point Source Control Measure Tracking Tool
Fox River Watershed, Illinois
Purpose:

This tool was developed to provide a means for MS4 jurisdictions to track
nutrient load reduction projects from non‐point sources.

Notes:
1. Users should only type information in gray shaded boxes:
2. Users should enter the MS4 name (Column A) and control
measure type (Column D) by using the pull down menus. To do so,
click on a blue cell in one of those columns and a white tab with a
black arrowhead will appear immediately to the right of the cell.
Then click on that tab to display a list of choices and click on your
choice.
3. Users must enter the total land area captured or treated by the
control measure in Column E, followed by the breakdown of that
land area, by percentage, into high density urban, low‐medium
density urban and urban open space. Project cost is entered in
Column C.

4. The spreadsheet will look up the unit area load (lb/yr) based on
output from the HSPF model and the removal efficiency of the
control measure, then calulate the load removed per year.

The second page of the spreadsheet allows the user to enter project information and calculates the following:


Area-weighted unit area load (UAL) of total phosphorus (based on the land area percentages specified by the user and UALs calculated by
the Fox River HSPF watershed models developed by the ISWS.



Total phosphorus load into the project based on the land area captured and the area-weighted UAL.



Removal efficiency based on the project type (from a look up table on the 3rd sheet).



Total annual average load removed, based on the total load and the removal efficiency.



Cost per pound of phosphorus, based on the user-specified project cost and the calculated total load removed.

A screen shot of the second page of the tool is provided below.

MS4 Non‐Point Source Control Measure Tracking Tool
Fox River Watershed, Illinois
MS4

Project Name

Elgin city

Project 2015‐01

Project Cost

Project Type

Total Area
Captured
(acres)

% Urban
High
Density

% Low‐
Medium
Density

% Urban
Open
Space

$100,000

Grassed waterways

100

10%

25%

30%

Area‐
Weighted
Load (lb)
UAL
(lb/acre/yr)
0.29
28.7
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

Removal
Efficiency

Total Load
Removed
(lb/yr)

30%
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

8.6
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

Cost per
Pound P
Removed
($/lb)
$11,623
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
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Integrated Management Plan for the
Fox River Watershed in Illinois

The following Plan for the long-term health of the Fox River Watershed In Illinois was developed as a
collaborative effort of members of the Fox River Ecosystem Partnership (FREP).
The Plan was developed by people living and working in the watershed who are directly or indirectly related to the
river and its tributaries.
developing the Plan.

The FREP Planning Committee and Action Teams shared equal responsibility for
The process included tours of the watershed, information gathering, presentations,

discussions, and ultimately the development of a vision, critical factors, and Action Team strategies. The public
was invited to participate and serve on Action Teams.
The Plan is divided into six Action Areas: Recreation, Habitat, Land Use, Water Quality, Stormwater, and
Education. Within these Action Areas are recommendations and the strategies to accomplish implementation of
the Plan.
Each community and governing body (stakeholder) within the Watershed is being asked to read, adopt, and follow
the recommendations of the Plan when dealing with its own portion of the Watershed. Many of the strategies in the
Plan are activities that will be coordinated by members of the corresponding FREP Action Teams/Committees.
Stakeholders are encouraged to join and participate in FREP and the Action Teams, if they haven’t previously been
involved. All the communities of the Watershed need to be aware of this Plan, these strategies, and to actively
participate in its implementation for the benefit of the entire Watershed.
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Vision and Criteria for Recommendations

“Our vision for the Fox River watershed is to
balance all the uses and demands on our natural resources
while preserving and enhancing a healthy environment.”

The 37 recommendations in this plan were evaluated in terms of the following criteria:
1. Lasting and enduring.
2. Feasible to accomplish, given the current political climate and/or resources available.
3. Fair.
4. Generate support and collaboration.
5. Cost-effective.
6. Time-effective.
7. Advances the vision.
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Sixteen Critical Factors for Achieving the Vision
The following are not in a priority order
1)

Establish universal standards for land planning and development for adoption by units of
local government throughout the watershed, including innovative guidelines and Best
Management Practices (BMPs) for future development (e.g. cluster developments) and educate
government about these.

2)

Identify funding and sources of support.

3)

Define, expand and integrate data collection and research on Fox River water quality and quantity
by municipalities, community organizations and state agencies.

4)

Strong and continued media coverage.

5)

All streams achieve B or better rating (Index of Biotic Integrity).

6)

Where appropriate remove or modify dams to improve fish migration and non-motorized boating
safety.

7)

Protect and enhance biodiversity (aquatic and terrestrial), emphasizing native species.

8)

Conservation of agricultural land.

9)

Facilitate watershed-friendly revitalization of urban areas.

10)

Educate public about real problems negatively affecting the river; create a public understanding of
watersheds.

11)

Identify, protect and manage surface and groundwater; educate public about their importance and
what impacts groundwater.

12)

Erosion control: streambanks and surface runoff.

13)

Recognize businesses, groups, community leaders, elected officials and other individuals that
help the environment.

14)

Expand public access to the river and tributaries for land and water recreation.

15)

Improve the management of stormwater quality and quantity, to protect water quality and reduce
flooding.

16)

Preserve and enhance drinking water supplies from surface and groundwater sources.

Integrated Management Plan for the Fox River Watershed in Illinois

4

RECREATION

Recreation
Strategy: To enhance year-round, land- and water-based recreation,
The Recreation Action Team will work with communities along
the Fox River to inventory and evaluate public access to the
watershed and dam modification or removal.
Of the 16 critical factors identified in this Plan, Recreation focuses on the following:
•

Where appropriate remove or modify dams to improve fish migration and non-motorized boating safety.

•

Expand public access to the river and tributaries for land and water recreation.

•

Identify funding and sources of support.

1. Identify areas along the shoreline of the Fox River and its tributaries for additional
access for recreation.
(a) Identify existing land uses and ownership of areas along the Fox River and its tributaries. Note publicly held
shoreline areas and areas to consider for additional shoreline access.
(b) Identify canoeable areas along the Fox River and tributaries that have canoeable areas and/or are publicly owned.
Canoeable areas are those that are generally free of obstructions and provide, under normal circumstances,
sufficient water depth to permit canoe passage.
(c) Identify and map areas that currently provide shoreline access (particularly publicly held lands), canoe access
points, and shoreline areas that can be reasonably accessed by existing roadways.
(d) Based upon above steps, identify and map recommended areas along the Fox River and its tributaries for
additional access for recreation, particularly fishing and canoe areas. Additional considerations include:
1. Canoe portages should double, wherever possible, as river access points.
2. Consider existing wastewater treatment facilities as potential access points.
3. Utilize existing dam areas, if safe and accessible.
4. Highest priority access points must provide vehicular access and areas for parking.
5. Locate canoe access points at intervals no greater than 5 to 8 miles.
6. Coordinate recommendations with recommendations outlined in the Northeastern Illinois Planning
Commission (NIPC) Fox River Water Trail Plan.
(e)

Consider natural features such as topography, vegetation, land forms, wetlands and flood plains which
affect ease of access, safety, scenic quality and the ability to construct improvements.

(f)

Support the efforts of the Fox Waterway Agency to maintain the water depth throughout the Chain O’ Lakes
sufficient for viable motorcraft use north of the Algonquin spillway.

BENEFITS
• Product provides necessary information.
• High benefit as a starting point for acquisition/capital development planning.
• Useful for many agencies.
Integrated Management Plan for the Fox River Watershed in Illinois
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•
•

Final product can be available quickly.
The final product is still a plan requiring action (potentially extensive and expensive) at the local level to
implement recommended additional (or improved) access areas. Recommendations are of little benefit if local
level implementation is not executed.

COSTS
• Minimal monetary expenditure involved.
• Minimal time investment required. Final product is an easily accomplishable task.
• The final product (maps and accompanying recommendations) can be produced for a low cost.

2. Prevent/reconcile multi-use conflicts (such as hiking, biking, snowmobiling, horse
riding, motorized and non-motorized watercraft).
(a) Inventory accident statistics for areas along the Fox River and adjacent trails.
(b) Identify high-use segments of the Fox River Trails which can be expanded to 10 feet to 12 feet widths to reduce
user conflicts.
(c) Identify trail/road crossings which lack adequate signage and pavement markings. Add signage and additional
pavement markings where not currently provided and as necessary at existing dangerous locations.
(d) Engage the proper local authority to post safe boating regulations, ordinances and safety considerations at all
boat launches.
(e) Encourage enforcement of existing laws and ordinances.
(f) Promote no-wake restrictions in the vicinity of canoe access points.
(g) Where practical, promote a 150-foot wide no-wake corridor along a designated river shoreline to coincide with
the designated Fox River canoe trail.
BENEFITS
• Recommendations should reduce accidents on trails and on the river.
• Recommendations should improve the recreation experience of non-motorized river users, and trail users
through heavily used trail segments.
• Compliance of no-wake areas difficult to enforce.
• Recommendations require action of proper local authority to post signage and enforce regulations.
COSTS
• Low cost to implement recommendations - costs involved include signage and trail widening.
• Recommendations can be implemented quickly.
• Compliance of no-wake areas difficult to enforce.
• Recommendations require action of proper local authority to post signage and enforce regulations.

3. Identify areas along the Fox River and its tributaries where greenways should be
extended to provide additional passive recreation areas and preserve the character of the
river and its tributaries.
(a) Identify existing land uses and land ownership along the Fox River and its tributaries (as in Recommendation #1).

(b) Identify areas along the Fox River and its tributaries of high aesthetic quality.
(c) Identify environmentally sensitive/significant areas along the Fox River and its tributaries such as wetlands,
flood plain, woodlands and wildlife corridors, to plan appropriate uses.
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RECREATION

(d) Identify publicly held parcels along the Fox River and its tributaries which may offer potential for expansion
and/or connection to other publicly held parcels.
(e) Establish a priority for the expansion of existing publicly held parcels.
(f) Identify greenways based upon consideration of available tools to secure/preserve greenways including
purchase, donation, easements, homeowner's associations, special service areas, and land trusts.
BENEFITS
• Product provides necessary information.
• High benefit as a compliment to municipal and county land use plans, park district master plans, and pertinent
develop plans.
• Useful for many agencies.
• The final product is still a plan requiring action (potentially extensive and expensive) at the local level to
implement greenway recommendations. Recommendations are of little benefit if local level implementation is
not executed.
COSTS
• Minimal monetary expenditure involved.
• Minimal time investment required; final product is an easily accomplishable task.
• The final product (maps and accompanying recommendations) can be produced for a low cost.

4. Establish a well-marked water trail along the Fox River with permanent, easily
accessible, safe canoe portages.
(a) Identify all dams requiring portages.
(b) Analyze the existing conditions around each portage area, especially dams which do not currently have
established portages or where extensive repair/renovation is required. Considerations include steepness of
banks, depth/location of channel, existing vegetation, and proximity to vehicular access/parking.
(c) Formulate plans for each portage. Consideration include:
- Floating docks where possible
- Gravel rather than concrete as the landing material when docks are not feasible.
- Minimizing distance of portage.
- Preventing steep slopes.
- Utilizing ramps rather than stairs where possible.
- Where possible, providing parking in close proximity.
- Establishing a defined portage path of appropriate material such as limestone screenings or asphalt.
(d) Develop general cost estimates for portage improvements.
(e) Identify potential funding sources.
(f) Engage the appropriate public entity to assume the lead role in securing funding, finalizing the design for
portage development/improvements, implementing construction, and providing maintenance.
(g) Develop a legible signage package to inform paddlers of downstream portages and portage locations, and
inform motorized crafts of canoe trail.
(h) Work with pertinent government agencies and/or private landowners to locate portage signage in areas which
maximize paddlers visibility.
(i) Establish no wake zones in the vicinity of portages.
(j) Develop a buoy system to assist in the identification or portages and signal no wake zones.
Integrated Management Plan for the Fox River Watershed in Illinois
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(k) Create a map/information brochure for the entire trail, including depicting high, medium, and low power boat
usage areas. Coordinate with the Northeastern Illinois Planning Commission’s water trail initiative.
BENEFITS
• These strategies, a well-marked trail and a map can improve the canoe experience and river safety.
• Portage improvements can greatly enhance canoe safety.
• The canoe trail concept and supporting signage and mapping can greatly assist in securing portage/canoe
landing grant projects.
• The well marked trail, map and portage improvements can lead to increased canoe activity, tourism, and
support for access improvements, land acquisition and river enhancements.
COSTS
• The planning of such a trail can be accomplished in a relatively short period of time, especially as this effort is
coordinated with the NIPC Fox River Water Trail.
• The cost for planning and mapping the canoe trail low.
• The cost for implementing portage improvements can be high and take years to secure funding and implement
improvement.
• Signage and improvements to complete the trail requires cooperation and funding from a variety of agencies.

5. Extend multi-use trails along the Fox River and its tributaries, especially through,
extending from, and connecting to, public lands.
(a) Identify and map all publicly held lands within the Fox River watershed.
(b) Map all existing and proposed trails within publicly held lands.
(c) Identify potential trail corridors such as railroad and utility rights-of-ways, utility easements, private easements,
and road rights-of-ways. Initiate discussions where rights-of-way may have reverted to private landowners.
(d) Recognize existing and future greenways (#3) as potential trail corridors.
(e) Identify existing roadways which may provide suitable dual use as designated bicycle routes/connecting
between public lands if continuous trail corridors are not available.
(f) Identify potential funding sources.
(g) Engage the appropriate public entity to assume the lead role in acquisition, securing funding, finalizing trail
design, implementing construction, and providing maintenance.
BENEFITS
• Trail extensions can greatly expand a variety of recreational opportunities.
• Trail extensions can lead to increased recreational activity throughout the watershed which can provide support
for additional land acquisition and watershed recreation/open space enhancements.
• Trail extensions can increase access to relatively undiscovered/underutilized sections of the watershed.
COSTS
• The cost of planning and mapping recommended additional trails is low.
• The cost for developing trails on publicly held properties is variable from low to high depending upon length and
engineering/construction constraints.
• The cost for trail extension can be high if costly land acquisition is necessary.
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Habitat
Strategy: Develop a comprehensive program to identify, protect, and
restore natural habitats to promote diversity of fish and wildlife,
and restore ecosystem functions of the Fox River Watershed.
Of the 16 critical factors identified in this Plan, Habitat focuses on the following:
•

Identify funding and sources of support.

•

All streams achieve B or better rating (Index of Biotic Integrity).

•

Where appropriate remove or modify dams to improve fish migration and non-motorized boating safety.

•

Protect and enhance biodiversity (aquatic and terrestrial), emphasizing native species.

Background: The quality of aquatic habitat is the product of the chemical, hydrologic, and physical conditions of a
stream and its watershed. Thus, in many ways, habitat integrates the results of the efforts of all the Fox River
Ecosystem Partnership Action Teams. The habitat action team can recommend physical modifications (restoration)
to a stream, lake, or wetland to improve habitat. However, if the hydrology of the watershed is substantially
disrupted or the quality of the water is poor, the physical habitat improvements will either be short lived (due to
hydrology induced erosion) or be insufficient (due to poor water quality) to attract high quality aquatic life. The
quality of terrestrial wildlife is a function of the physical conditions of a particular site as well as the size of the site
and the connections of the site to other habitats. Thus, it is essential that the Fox River Ecosystem Partnership
consider habitat integrally with the recommendations of all the other Action Teams.
Land use decision-makers must recognize that above certain levels of urbanization (imperviousness), a watershed
will no longer be able to support high quality aquatic habitats (Kane County 1998, Dreher 1996, Schueler 1994).
Decision-makers must also recognize that fragmentation of habitats can significantly reduce their value to aquatic
and terrestrial wildlife and that connections between habitats are essential.
Stormwater engineers, land planners, permit reviewers, and local government decision-makers should recognize
that urban runoff can have profound impacts on streams, lakes, and wetlands. While conventional stormwater
drainage and detention practices may address flood control and to a lesser extent water quality concerns, these
practices do not fully mitigate the impacts of development and prevent aquatic habitat degradation. Conventional
stormwater practices result in a shift from subsurface runoff dominated hydrology to surface runoff dominated
hydrology. This leads to elevated water temperatures and higher high flows followed by lower low flows. The
elevated high flows not only increase flood potential but can also lead to significant increases in streambank
erosion and subsequent silt deposition. Lower low flows can cause formerly perennial streams to become
intermittent streams. Headwater streams, lakes, and wetlands are particularly sensitive to these development
impacts since the majority of their runoff is from surrounding upland areas rather than from upstream stream
reaches.
While concerns over water quality impacts are traditionally focused on the potential chemical affects on aquatic
organisms and human health, sediments carried to streams, lakes and, wetlands can seriously degrade physical
habitat conditions through burial of natural substrates and spawning areas.
Agencies involved in water quality monitoring (through the Water Quality Action Team) must recognize that
collecting data provides multiple benefits. Not only does it provide data for analysis of waterbody conditions and
trends, utilizing volunteers also provides an opportunity to build stewardship of the resources. In terms of public
education: In the end, we will conserve only what we love, we will love only what we understand, we will understand
only what we are taught (Baba Dioum, Senegalese Conservationist). In addition to printed materials and seminars,
the value of volunteer monitoring programs should not be overlooked for building stewardship.
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There are a number of benefits to habitat protection and restoration efforts. Some of them are specific to a
particular recommendation. Some of them are global to all of the recommendations of the Habitat Action Team.
The global benefits are listed below.
BENEFITS
• Protection of high quality streams, lakes, wetlands, and uplands for their habitat values.
• Protection of the natural hydrologic and water quality functions of streams, lakes, wetlands, and uplands to
reduce flooding and water quality impacts downstream
• Improved recreational opportunities for residents and tourists.
• Economic development through tourism.
• Improved quality of life due to recreational opportunities and aesthetics.
• Increased property values and tax base.
Potential Funding Sources:
• IDNR Conservation 2000
• IEPA Section 319 of the Clean Water Act for nonpoint source pollution control.
• IDNR LAWCON and OSLAD open space and acquisition funds.
• Kane County Stormwater Program for stream maintenance activities.
• Grand Victoria Foundation
• Northeast Illinois Wetlands Conservation Account (USFWS, The Conservation Fund)
• Northeast Illinois Wetlands Restoration Fund (USFWS, NFWF)
• USFWS Challenge Grants
• Illinois Clean Lakes Program
• Walmart Foundation
• Target
• Bersted Foundation
• Agricultural Landowner programs: Contact: USDA NRCS
• Conservation Reserve Program (CRP), Emergency Watershed Protection (EWP), Environmental Quality
Incentives Program (EQIP), Wetlands Reserve Program, Wildlife Habitat Incentives program.
• Acres for Wildlife (for advice, planting materials, equipment loan).

1. Protect and restore instream habitat for selected reaches.
Background: While a long term and ideal goal would be to protect and restore all stream reaches, realistically, the
partnership must focus their efforts on selected reaches. Generally, headwater to medium size streams are most
susceptible to detrimental stream modifications and at the same time are the most readily restorable given budget
constraints. While the Fox River itself is a vital resource, there may not be a lot that can be done to directly restore
its instream habitat (except removing dams, which is another recommendation). Instead, protection and restoration
of the Fox River must focus on the watershed and tributaries as well as its shoreline and riparian areas.
In addition to the size of the stream, existing watershed and habitat conditions must be considered when targeting
reaches for protection or restoration. For example, intensive protection efforts (such as acquisition) may best be
focused on existing high quality streams within watersheds where development and other watershed impacts can
realistically be controlled. Restoration efforts should generally be focused on enhancing already high quality
streams and connecting existing high quality reaches to improve the overall quality of the stream.
Although intensive protection and restoration efforts should be targeted as described above, the remaining stream
reaches within the watershed should not be ignored. Virtually all stream reaches should be protected from
detrimental modifications during development and agricultural drainage projects to maintain their hydrologic and
water quality benefits. Also, streambank stabilization efforts should be encouraged throughout the Fox River
watershed to reduce sediment loads to the Fox River and its tributaries. Protection of stream habitat also requires
programmatic activities that protect streams from development, drainage, and maintenance activities that would be
detrimental to the instream habitat of the stream.
Restoration generally involves on-the-ground projects that purposely modify the stream in a manner that enhances
the aquatic habitat. Restoration projects can include installation of lunkers, installation of artificial riffles,
establishment of appropriate aquatic vegetation, re-establishment of meander patterns, etc. Restoration activities
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must be performed based on sound geomorphic principles to avoid inadvertently destabilizing the stream and must
also consider potential impacts on flood heights.
(a) Identify, map and prioritize high quality and restorable stream reaches of the Fox River and its tributaries,
noting those that are highlighted in regional and local greenway plans.
(b) Encourage municipalities and counties to designate selected streams and corridors as conservation areas in
comprehensive plans.
(c) Work with Forest Preserve Districts, park districts, open space districts, and land foundations to include high
quality stream reaches in their acquisition plans.
(d) Collaborate with other agencies to acquire high quality stream reaches and/or apply for grants for restoration of
appropriate stream reaches.
(e) Develop design guidelines for bridges and culverts to minimize habitat disruption and impediments to fish
migration, and encourage highway departments and municipalities to follow the guidelines for new and
replacement bridges and culverts.
(f) Discourage landowners from dumping yard and other waste into streams by developing a riparian landowner
education program, using existing materials.
(g) Work with drainage districts, municipalities, landowners, volunteer organizations, and others to provide ongoing
coordination, management, restoration and maintenance of high quality and restored stream reaches, as well
as guidelines for proper stream maintenance activities.
(h) Implement model development ordinances that require adequate buffers and prohibit detrimental stream
modifications, and work with developers to restore stream reaches as part of the development process.
(i) Work with landowners to establish conservation easements, encourage land donations, etc. along stream
reaches.
(j) Over time, replace failing seawalls and other structural measures with vegetative and bio-technical stabilization
measures.
(k) Evaluate individual projects and the effectiveness of efforts watershed-wide by monitoring stream conditions.
Benefits:
• Improve drinking water quality and potentially reduce water treatment costs.
• Protect high quality stream and river habitats.
• Improve fisheries
• Improve recreational opportunities for residents and tourists
• Improve quality of life due to recreational opportunities.
• Improve aesthetics.
• Increase property values and tax base.
• Economic development through tourism.
• Protection provides substantial cost savings and effectiveness relative to later restoration.
• Restore stream reaches connecting existing high quality reaches increases contiguity of high quality reaches,
improving fish migration and overall stream quality.
• Acquisition and easements provide long term protection of stream reaches.
• Job creation.
• Stream monitoring and maintenance activities by volunteer organizations, schools, etc. builds stewardship for
stream resources.
• Project monitoring provides feedback regarding factors affecting project success that can guide future projects.
COSTS
• Mapping and prioritization effort.
• Open space agency costs associated with updating acquisition plans.
• Land acquisition costs.
• Stream restoration costs.
• Agency costs associated with educating and working with landowners.
• Development of maintenance guidelines.
• Maintenance and management costs.
• Agency costs associated with permit review and enforcement.
• Agency costs to coordinate with developers for stream restoration and protection.
• Agency time to educate residents, business organizations, and local officials regarding the link between high
quality streams and property values, tourism, etc.
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2. Improve riparian areas on selected stream reaches.
Background: Stream and riparian zone restoration projects serve the functions of stabilizing and improving
streambanks and riparian zones, improving in-stream habitat through shading and organic matter input, providing
data to further stream restoration techniques, and raising public awareness of the benefits of this type of
restoration. Coupled with the criteria cited in the section "Instream Habitat" (prior section), this recommendation
calls for selected sites to serve as demonstration projects in the Fox River watershed. Selection criteria for sites
should be based on identification of the "high priority" areas of the Fox River watershed. High priority areas should
include some of the following criteria: high water quality, existing high native species quality, restorability, value for
public demonstration, partnering value, and variety in kind of land use (i.e. urban stream corridor.)
(a) In a two-year period, develop and implement three to five riparian restoration projects strategically located
throughout Fox River Watershed as demonstration sites.
1. Select projects which rate high on Illinois Department of Natural Resources Conservation-2000 Ecosystem
Partnership grant criteria, with emphasis placed on site locations in high priority habitats, public education
opportunities, and partnering of state, federal, business, public or private institutions, municipalities,
advocacy groups and/or individuals.
2. Advertise for projects through local media, contact existing sub-watershed groups, or select project from
C-2000 application submissions, or other means.
3. Select reaches to concur with the various land use demographics of Fox River watershed, including urban,
suburban and agrarian sites.
4. Publicize project details in news media, Farm Bureau publications, agency newsletters, etc.
5. Develop signage to identify these projects and post on riparian corridor development areas.
6. Conduct before/after and continuing site evaluations of restoration methods.
(b) Encourage the use of buffer zones on all stream corridors, such as using the recommendations of Northeastern
Illinois Planning Commission model ordinances.
(c) Promote current filter strip cost-share and incentive and easement programs available to landowners
(individual, farm, business, municipal) to create, restore, or enhance riparian buffers.
(d) Increase supply/availability and lower costs of native plant materials through partnering agreements, funding
sources.
(e) Collect existing literature and/or develop literature to distribute to riparian landowners, municipalities,
developers, and planners in the Fox River watershed.
BENEFITS
• Improves quality of water entering stream from land directly surrounding stream.
• Creates habitat and food source for wildlife.
• Provides flood protection - reduces flood events.
• Provides corridors for aquatic and terrestrial life.
• Provides stewardship opportunities.
• Signs, field demonstrations, news articles encourage landowner participation, recognize contributions and
publicize program.
• Demonstration projects provide public education.
• Provides land for passive recreation.
• Demonstration projects increase data base for future assessment of restoration techniques.
COSTS
• Advice, expertise provided by state, federal agencies or cost of hiring restoration expert.
• Cost of materials, labor, planting, plant materials, equipment. Use existing publications or budget to produce
literature for distribution to areas adjacent to demo sites.
• Mailing costs of literature.
• Minimal continuing maintenance/management costs.

3. Identify and restore areas with the highest restorability.
Background: While the preservation and management of existing natural areas is very important, restoration of
degraded areas offers the opportunity to connect and expand existing natural areas and recoup historic losses of
natural habitats. Most of our historic prairies, woodlands, and wetlands have been lost to urbanization and
agricultural practices. Remaining open space has been degraded by hydrologic alteration (subsurface drain tiles
and ditching), non-native plant invasion, fire suppression, and intensive grazing. Restoration can include
Integrated Management Plan for the Fox River Watershed in Illinois
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converting farm land to native prairie, re-establishing wetlands on drained hydric soils, and managing and
improving degraded natural plant communities.
To maximize the benefits relative to the costs of this recommended activity, an assessment of “restorability” must
be considered. Many areas have been converted to other land uses and it would not be desirable or cost effective
to convert or restore them to natural areas. A restorability assessment would focus on finding intact natural soil
profiles, intact natural hydrology or drainage systems that can be readily modified, and remnant native plant
communities. Remnant native plant communities and intact soil profiles can be indicative of a viable, soil seed
bank.
(a) Develop a standardized method, based upon existing references, to assess the restoration potential of land
parcels in the watershed.
(b) Identify sites with the highest restoration potential (using existing watershed plans, ADID studies, Chicago
Wilderness inventories, soil surveys, and other resources).
(c) Prioritize identified restoration sites for protection and recommend additions to open space agency (i.e. forest
preserve district, park districts, land foundations, etc.) land acquisition plans.
(d) Work with public and private land owners to develop and implement management plans for restoring areas to a
native plant community and wildlife habitat.
(e) Secure funding for land acquisition and/or easement purchases.
(f) Secure funding for restoration activities including planting, hydrologic restoration, and weed control by the
responsible agency and/or owner.
BENEFITS
• Expansion and connection of preserved natural areas in perpetuity.
• Wildlife habitat expansion and improvement with subsequent increase in resident wildlife.
• Increased wildlife viewing opportunities.
• Increased fishing and hunting opportunities.
• Economic benefits from wildlife viewing, fishing, hunting, photography, etc.
• Reduced water quality and flooding impacts in watershed accrued from non-impervious open space protection
and restoration.
• Improved understanding of natural areas and their value through educational efforts and volunteer restoration
activities.
• Increased land values due to proximity to preserved open space.
• Improved natural aesthetics from natural area restoration.
COSTS
• Partnership/Agency staff time to develop and implement restorability assessment method.
• Partnership/Agency staff time to prioritize identified restoration sites.
• Development of outreach program to private and public landowners on restoration techniques and strategies.
• Agency/landowner costs to implement restoration activities at each site.
• Staff time to develop restoration plans for identified sites.
• Grant application and budget preparation for funding acquisition, restoration and management activities.
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4. Assess the feasibility of -- and develop a plan for -- removal or modification of all dams on
the mainstem of the Fox River and its tributaries for safety and environmental reasons.
As water quality is improving, demand for river-based recreation is increasing, particularly in Northeastern Illinois.
Modification and/or removal of dams will make the Fox River more amenable to recreational activities such as
canoeing and kayaking. Restoration of habitat and improved fish migration will also improve sport fish populations
and increase angling opportunities1. Maintenance and replacement costs for dams can be excessive and
prohibitive, making modification or removal viable alternatives. [This recommendation came from both the
Recreation and Habitat action teams.]
Dam modification or removal has been shown to be a very cost-effective method for fish population improvement,
when compared to other watershed practices (Wisconsin Department of Natural Resources). The Fox River has 15
mainstem dams and numerous tributary dams. Modification or removal of these dams, where feasible, is a critical
feature of any watershed approach. As conditions improve, fish and mussels must be able to freely re-colonize
previously degraded areas in order to effect full system recovery. Ideally, for the whole Fox River system to benefit,
modifications should be made to all existing dams to enable the upstream migration of fish. Dam modification will
aid in the recovery by potentially restoring miles of river habitat, improving water quality, and enhancing the river’s
ability to recover from natural and man-made perturbations. In order to logically address the potential for
ecological, economic, safety and recreation benefits of dam modification, more information and awareness of the
effects, benefits and cost is required.
(a) Develop and distribute information to public, county and municipal agencies on the effects of dams and the
potential aesthetic, recreational, economic, and ecological benefits of dam modification or removal.
(b) Coordinate with and support design work related to Fox River dams and conditions:
1. Ongoing development of model fish and canoe passage structures by Illinois Department of Natural
Resources, Office of Water Resources.
2. A standard optimum design for Fox River dam reconstruction has begun at the University of Illinois.
Elements of this design should include combined fish ladder/canoe chute, drown-proofing, and fisherman
and canoe access.
(c) Discourage construction of new dams and on-line detention for stormwater and flood control.
(d) Encourage permitting agencies to develop more stringent criteria for dam construction to discourage adding
additional structures and also to streamline permitting for removal of existing structures.
(e) Identify funding sources in the Ecosystem Partnership funding guide.
(f) Submit proposal to available funding agencies to support dam evaluation study, described below:
1. Compile existing information, in map and narrative form, on mainstem and tributary dams including:
location, ownership, physical dimensions, age, historical and current function, present condition, and
hazard ranking (Office of Water Resources, Illinois Department of Natural Resources – OWR/IDNR).
Include recreational usage information above and below the dam, on adjacent lands and in the water:
fishing, motorized and non-motorized watercraft, scenic vistas, gathering places, drownings and other
accident occurrence data.
1 The Fox River is known to support very high aquatic biodiversity with 31 species of mussels and 93 species of fishes. After
years of serious pollution problems, recent progress has led to improved water quality conditions. Based on recent IDNR
collections, fish populations have responded positively, although problem areas persist. Mussel populations remain severely
limited, particularly in the highly urbanized middle Fox River. Continued improvements will rely on watershed-based
approaches including further reductions in point and non-point source pollution, particularly nutrients, reduction in water and
sediment runoff, and dam removal or modification.
Dams are known to cause dramatic changes in river environments and are believed to be a major cause of the decline in aquatic
biodiversity and sport fisheries in temperate rivers and streams. The most detrimental impacts of dams on aquatic communities
are the loss of habitat, blockage of migration and effects on water quality. Dams block migration to critical spawning, nursery
and feeding habitats within the river and in tributary streams. Mussels also rely on fish for distribution during larval stages by
attaching to gills and fins of certain species, therefore, dams can also impact mussel movements and recolonization. The
impounded areas create a slow moving lake-like condition, representing major habitat loss for river species. Dams also affect
water quality, by increasing water temperature and lowering oxygen levels.
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2. Evaluate effects of all dams on instream physical habitat features using maps, existing data and field study
to determine length of pool, percent habitat loss, sediment deposition and composition.
3. Document the effects of habitat loss on local fish and mussel communities by sampling impounded and
riverine sections immediately above and below selected dams on mainstem and tributaries.
4. Study potential effects of dam removal on selected fish and aquatic invertebrate species by determining
distribution of species relative to dams (compare populations between dams using existing and additional
field data), evaluating habitat needs (spawning, feeding, winter) and determining the effects of dams on
accessibility to critical habitat areas on the mainstem and tributary streams.
5. Based on above information, compile two priority lists for dam modification and/or removal in the Fox River
Watershed: biological priorities (those having the greatest impact on aquatic habitat and fish migration) and
recreation priorities (those with the most drownings, accidents attributed to the dammed conditions,
recreation conflicts, or local lack of river-based recreation opportunities, or inadequate portages). The lists
should include action scenarios (i.e. no action, removal, fish ladder, fish ladder and canoe passage,
portage improvements) for individual dams by assessing feasibility based on biological priorities, current
function, financial or social constraints, age and maintenance needs, recreation benefits, safety hazards for
boaters, flood damage reduction, sediment movement and deposition, etc.
(g) As a result of the findings in #6, above, engage the proper jurisdictions to fund and implement the projects that
are identified, and also support projects such as those shown below, to:
1. improve safety at sites which have had a high incidence of drownings (and incorporate designs which allow
for fish and canoe passage at the same time).
2. support projects on Blackberry Creek, Brewster Creek, and Waubonsee Creek, which enable fish migration
into the tributaries.
3. support proposed removal of North Avenue dam in Aurora, a non-functional mainstem dam.
4. improve portages wherever possible.
BENEFITS
• The evaluation of dams will provide sound information for management decisions.
• Improve public safety.
• Improve fishing (improvement in game and non-game fish populations due to the accessibility of tributary
streams to river fish for spawning and nursery areas; also better habitat for mussels).
• Improve public access within the river (fewer interruptions on the water and/or easier portages).
• Economic benefits to Fox River communities from increased recreational opportunities for paddle craft and
sportfishing.
• Provide focal point and aesthetic amenity to riverside communities.
• Potential addition of riverfront parkland and access from recovered areas behind dams.
COSTS
• Funding for dam evaluation study.
• Time contributed by various agencies’ personnel to provide and evaluate.
• Funding for recommended removal or modification projects: The costs associated with the design of dam
modifications are relatively low compared to the cost of dam removal or reconstruction. Dam modification costs
can be low for solutions such as the placement of boulders to allow fish migration.
• Restoration of recovered land associated with dam removal.
• The process to remove/modify dams can take many years and can be controversial. Some members of the
public view dam removal as detrimental to the enjoyment of the river.

5. Maintain and enhance the Chain O’ Lakes Ecosystem.
Background: The Chain O’Lakes is one of the busiest recreational waterways in the nation, per the U.S. Army
Corps of Engineers, Chicago District. (1994) Final Environmental Impact Statement – Recreational Boating
Impacts. The report raises issues concerning the number of boats and the speed of boats. The report notes how
boats traveling in areas of less than two meters in depth at above no-wake-speeds significantly increase
resuspension of sediment in the lakes, adversely affecting water quality and habitat. Continuing construction of
seawalls, as compared to bioengineering shore protection, removes shoreline habitat and results in increased
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erosion on other properties and rougher boating conditions due to the reflection of wave energy. Concerns were
also raised in the COE report about enforcement of existing regulations. Unmonitored application of herbicides by
individual shoreline owners and homeowner associations also impacts aquatic habitat.
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)

Support existing maintenance and enhancement efforts on the Fox Chain O’ Lakes.
Evaluate and develop no-wake areas to create quite zones for habitat recovery.
Rebuild and/or protect eroding islands, such as Grass Island.
Improve enforcement of existing regulations/ordinances through additional staffing, training, and public
education.
Enhance land management programs and grants for bioengineering shore protection. Develop programs to
encourage replacement of failed seawalls with bioengineering shore protection measures.
Create procedures to monitor and control herbicide application in lakes.
Continue monitoring water quality and habitat impacts due to sediment resuspension, developmental
pressures, and erosion.
Dampen or stop winter drawdowns due to the Stratton Lock & Dam operation.
Encourage retrofitting of buffer strips along the lakes and the responsible use of household hazardous
materials, such as used oil, pesticides, and paints, through educational efforts.

BENEFITS
• Reduction of erosion and resuspension of sediment created by power boats.
• Improvement in water clarity and aquatic habitat as a result of reduced erosion and sediment resuspension.
• Protection of aquatic habitat from improper or excessive use of herbicides.
• Improved aesthetics.
• Increased opportunities for passive recreation, fishing, and non-motorized boating.
• Improved boater safety.
• Reduced costs for long-term shoreline maintenance.
• Improved over wintering habitat for fish and benthic organisms.
• Improved littoral habitat zones.
• Improved duck hunting opportunities.
COST
• No-wake/shallow zone buoys - $175 each.
• Salary and equipment (boat) for additional enforcement
• Administrative costs for designing and implementing herbicide monitoring and regulation program.
• Agency costs to promote and educate shoreline owners on bioengineering erosion control methods.
• Landowner costs for shoreline stabilization projects (lower than traditional seawall construction).
• Agency costs for continued water quality and habitat monitoring programs.
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Land Use
Strategy: Protect the watershed through urban revitalization, innovative
development standards, preservation of open space,
acquisition of public lands, and voluntary preservation of
agricultural lands.
Of the 16 critical factors identified in this Plan, Land Use focuses on the following:
•

Establish universal standards for land planning and development for adoption by units of local government
throughout the watershed, including innovative guidelines and Best Management Practices (BMPs) for future
development (e.g. cluster developments) and educate government about these.

•

Identify funding and sources of support.

•

Conserve agricultural land.

•

Facilitate watershed-friendly revitalization of urban areas.

1. Develop a map of existing and potential conservation lands within the Fox River
watershed.
The critical trends assessment program reported in 1994 that the condition of natural systems in Illinois is rapidly
declining as a result of fragmentation and continued stress. A map of existing/potential conservation lands can be
vitally important as a tool to use in conserving an interconnected network of natural systems within the Fox River
watershed. The map can be used to guide decisions regarding which lands to protect in order for the network of
natural systems to eventually take form and have substance.
Conservation lands should include floodplains, wetlands, areas of steep slope, mature woodlands, groundwater
recharge areas, hydric soils, existing and planned greenways and trails, the river and stream corridors, wildlife
habitats and travel corridors, historic sites and structures, existing public/private open space, well-head protection
areas, and other noteworthy features. Core areas (natural areas with ecological significance and high-quality
streams) should be identified. Actions to further this goal in the Fox River watershed include:
(a) Identify a lead agency to coordinate the project.
(b) Develop the map of conservation lands by partnering with other agencies and groups working to identify and
conserve natural areas and high quality streams. Agencies and groups include the Fox River Ecosystem
Partnership, Chicago Wilderness, The Nature Conservancy, and state, county, township and local agencies,
among others. Include multiple jurisdictions, citizens, landowners, and business and development interests
within the watershed to balance economic, ecological, social and other objectives, and to comply with local,
state, and federal rules and regulations.
(c) Develop an implementation strategy, including funding, to enhance efforts to expand and conserve the core
areas, and to realize the eventual completion of the network of conservation lands. Use public forums to
finalize development of the map and the implementation strategy.
(d) Use educational materials and other services provided to inform decision-makers, citizens, land owners, and
business and development interests about the benefits of conserving natural resources, purpose of the map,
how it was developed, and steps to implement creation of the network of conservation lands.
(e) Monitor effectiveness of the use of the map as a tool to create an interconnected network of conservation lands
within the watershed.
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BENEFITS
• Vision statement and planning tool for use in promoting connectivity of conservation lands within the watershed.
• Tool for use in building coalitions to support the acquisition/protection of conservation lands.
• Framework for action; improved coordination and targeting of funds to acquire/protect conservation lands.
• Education/promotional tool.
COSTS
• Staff time for participating agencies.
• Production costs.
• Promotion/distribution costs.

3. Promote sensible growth and development by ensuring that the map of potential
conservation lands has sustained attention in the future throughout the watershed,
through an organization created for this purpose.
The land use strategy of the Fox River Ecosystem Partnership is to, “Protect the watershed through urban
revitalization, innovative development standards, preservation of open space, acquisition of public land, and
voluntary preservation of agricultural lands.” The ability to sustain an effort to influence land use will depend on
increased public awareness and participation in project initiatives, effective coordination and communication
between decision-makers in multiple jurisdictions, and between agencies which influence those decisions. Actions
to further this goal in the Fox River watershed include:
(a) Review known local, county, state and federal institutional frameworks that can effectively implement and
sustain attention to the land use objective. Survey agencies’ jurisdictions in order to identify current roles,
responsibilities, and available resources to implement the land use objective. Identify gaps in services and
delivery, key stakeholders already involved in the process, and stakeholders who need to be a part of the
initiative to back projects which support the land use objectives.
(b) Establish an organization using a formal or informal alliance. Create organization’s rules of operation. Create
the organization, including rules of operation, in a manner that would contribute to the successful
implementation of the land use strategy.
BENEFITS
• Build coalitions and promote cooperative planning.
• Increase awareness of issues/opportunities concerning conservation lands within the watershed, and protecting
and enhancing biodiversity within the region.
• Strengthen the Fox River Ecosystem Partnership.
• Reduce conflicts between stakeholders in the watershed.
COSTS
• In-kind services from participating agencies to create the organization.
• Marketing/promotion costs.
• Fees associated with offering seminars/conferences.

4. Support land development and management practices that protect and conserve the
biologic diversity and water resources within the Fox River watershed.
The six main counties through which the Fox River and its tributaries flow - Lake, McHenry, Kane, Kendall, DeKalb
and LaSalle - form one of the most dynamic urban growth areas and one of the most diverse agricultural regions in
the state. This six county area, home to 11% of the state’s population forms the western edge of the Chicago
metropolitan area. Between 1970 and 1990, the amount of land converted to urban land uses in the greater
metropolitan area increased by 46%, compared to a 4.1% increase in population growth. At the same time, three
out of four acres in the six counties comprising the Fox River watershed remain in agricultural use.
Certain urban development and urban/rural land management practices threaten the biologic diversity and water
resources within the Fox River watershed. However, there are ongoing efforts to promote sensible urban growth
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strategies and “best management practices” that do protect and conserve biologic diversity and water resources.
Actions to further this goal in the Fox River watershed include:
(a) Promote urban development policies that give priority to redevelopment opportunities in the built city and
conservation design practices in new subdivisions through partnering with regional planning organizations.
Support the expansion and improvement of cost-share and tax incentive programs that promote urban and rural
land management practices which have watershed benefits.
(b) Promote farm management practices that provide environmental benefits through partnering with the Farm
Bureau, Illinois Department of Agriculture, USDA Natural Resources Conservation Service, Soil and Water
Conservation Districts, and the agricultural community.
BENEFITS
• Protect and promote the biodiversity and health of the Fox River watershed.
• Enhance water quality within the watershed.
• Revitalize urban areas and make efficient use of existing infrastructure.
• Promote compact and contiguous growth and development at the periphery of urban areas.
• Improve coordination and cooperation between state natural resource and agricultural agencies.
COSTS
• Staff time for participating agencies, in-kind services.
• Membership costs to join and partner with organizations promoting urban and rural best development and
management practices.
• Cost associated with marketing, promotion, and lobbying efforts in support of urban and rural best development
and management practices.

5. Protect, manage, or acquire quality natural resource areas including upland habitat,
lakes and wetlands throughout the watershed.
The Fox River watershed contains some of the most significant, high quality, natural resources in Illinois. These
natural resources include fens, seeps, wetlands, aquifers, lakes, streams, prairies, woodlands, and endangered
and threatened species.1 The state has designated the northernmost subbasins of the Fox River as a “resource
rich” area because they contain significant natural community diversity. In our suburban and agricultural watershed,
precious little of these natural habitats remain, making those still in existence of increasing importance. Certain
urban and rural land and water management practices also threaten these natural resources. It is important to note
that upland and wetland natural areas not only provide important wildlife habitat and have natural aesthetic value,
but also buffer water quality and slow surface water runoff. [This recommendation came from both the Land Use
and Habitat action teams.]
Many resources and studies currently exist that can be utilized in identifying areas that should be protected and
managed. Management may include activities such as prescribed burning, selective brush removal, water level
changes, etc. Most of these natural resource areas have been identified and are mapped. A variety of public and
private organizations, jurisdictions and landowners are working to preserve these natural resource areas.
(a) Using existing watershed plans, ADID studies, Chicago Wilderness inventories, the Illinois Natural Areas
Inventory, and other resources, identify high quality natural areas throughout the watershed that remain
unprotected and unmanaged (also see Land Use recommendation #1).
(b) Prioritize identified natural areas for protection and recommend additions to open space agencies (e.g. forest
preserve districts, conservation districts, park districts, land foundations, etc.) land acquisition plans.
(c) Secure funding to protect and manage natural resources using a variety of voluntary methods (willing seller
easement or acquisition, management agreements, incentive programs, etc.).

1 . The Fox River Area Assessment Volume 3 (IDNR 1998) summarizes many of these resources. Eighteen lakes and streams
were identified in that assessment as biologically significant in Illinois. In addition, at least 153 state threatened and
endangered species occur within the Fox River watershed.
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(d) Work with public and private landowners and organizations to develop and implement conservation and
management plans for protected natural resource areas.
(e) Develop a strategy to effectively convey to decision-makers and landowners the value of preserving high
quality natural resources:
1. Develop and implement educational programs on the importance, value, and management of natural areas
in the watershed, using existing resources.
2. Encourage local governments to protect natural areas through ordinances and comprehensive plans.
BENEFITS
• Preservation of natural resources throughout watershed.
• Increased opportunities for fishing, hunting, wildlife viewing, photography; economic benefits.
• Reduced water quality impairment and flooding impacts due to open space protection.
• Greater understanding of natural areas and their value through educational efforts.
• Voluntary natural resource protection and stewardship initiatives.
• Increased land values due to proximity to preserved open space.
• Preserve unique Illinois natural and cultural heritage.
• Coordinated planning and management.
• Research opportunities.
• Enhanced quality of life.
COSTS
• Staff time to compile and review existing studies of wetlands and natural areas in watershed.
• Staff time to prioritize identified natural areas.
• Development of outreach program to landowners regarding legal protection mechanisms and benefits.
• Agency costs to acquire, manage and monitor natural areas.
• Nominal costs of preparing and filing legal protection instruments.
• Staff time to develop management plans for protected natural areas.
• Grant application and budget preparation for funding acquisition, protection, and management.
• Development of educational program on natural areas in watershed, including printed material, classroom
resources, etc.
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Water Quality
Strategy: Develop strategies to preserve and enhance ground and
surface water quality and quantity, in order to provide for
adequate drinking water supplies and natural habitat
within the Fox River Watershed.
Of the 16 critical factors identified by the Planning Committee, Water Quality focuses on the following factors:
•

Define, expand and integrate data collection and research on Fox River water quality and quantity by
municipalities, community organizations and state agencies.

•

All streams achieve B or better rating (Index of Biotic Integrity).

•

Identify, protect and manage surface and groundwater; educate public about their importance and what impacts
groundwater.

•

Preserve and enhance drinking water supplies from surface and groundwater sources.

•

Identify funding and sources of support.

2
Background: The Fox River Basin is one of the most unique and most studied watersheds in Illinois . One of its
unique characteristics is the number of glacially formed lakes in the northern part of the basin, most notably the Fox
Chain of Lakes in northwestern Lake County. Water quality in these lakes and along the Fox River has long been a
concern. The general public’s perception of water quality problems has ranged from concern about aesthetics, due
to turbidity and dense algae growth during the summer, to beliefs that the river is a toxic dump site. At the same
time, nearly 100,000 people rely on the Fox River for their drinking water. Those potable water facilities meet all
drinking water standards and one facility won a Taste Test ward from the Illinois Section of the American Water
Works Association. Nonetheless, there are some people who refuse to drink water from the Fox River, due to the
negative perceptions cited above.

Urban development along the western fringe of the Chicago metropolitan area has placed additional pressure on
water quality, especially from construction practices and urban drainage. But the most notable impacts of
urbanization are the increased need for river water for public water supply and the use of the river for assimilation
of treated wastewater.
Numerous agencies are involved in water quality monitoring and evaluation. As a result, it is necessary to review
what data has been collected, assimilate that data in a usable and meaningful format, and determine where gaps in
data exist. Additionally, it will continue to be an important task to define, expand and integrate data collection and
research on Fox River water quality and quantity by municipalities, community organizations, and State and
Federal agencies. It will also be important to define key parameters to continue to measure the health of the
watershed and water quality trends. The more that water quality issues are addressed on a universally accepted
scientific and technical basis, the easier it will be to gain consensus on remedial actions from the diverse users of
the watershed. One key goal is for all streams in the Fox River watershed to achieve B or better rating through the
current measurement by the Index of Biotic Integrity. More than one half of the river miles within the Fox River
watershed have achieved this rating in the past. Work needs to be done to determine what obstacles exist to
achieving a “B” rating on the remaining stream segments, related to habitat, water quality, or other factors.

2 In 1998, a comprehensive report was published by the Illinois Department of Natural Resources on the water quality of the
Fox River under the Critical Trends Assessment Program as one of five volumes of the Fox River Area Assessment. Volume
2, Water Resources, discusses the surface and ground water resources. In addition, Volume 1, Geology, also discusses the
geology and the potential for contamination of the ground water resources.
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1. Formulate a watershed-wide database for water quality and fish data using
Geographic Information Systems with station coding system of data generated following
EPA-accepted protocol for nonpoint source and point source discharges.
(a)

Develop the scope of the database and determine its essential components and constituents of concern
(e.g. nutrients, priority pollutants, bacteriological/viral, pH, temperature, flow, etc.)

(b)

Identify the sources (i.e. IEPA, ISWS, IDNR, IDPH, County Health Depts., etc.) and uses of the water
quality data. This will include assembling the data for specific years so that historical trends may be
analyzed (include pre-1972 and most current and complete years).

(c)

Evaluate the specific water quality data through an integrated modeling effort for the watershed. A new
U.S. Environmental Protection Agency regulatory program is on the horizon to evaluate rivers nationwide
(Total Maximum Daily Loads – TMDLs) that will be using the BASINS3 model, therefore it may appropriate
to use BASINS for modeling water quality in the Fox River watershed. Furthermore, BASINS is a holistic
environmental analysis system for use by regional, state, and local agencies in performing watershed- and
water-quality based studies. This new software (originally released in September 1996) makes it possible
to assess large amounts of point source and nonpoint source data. This software is available free from the
U.S Environmental Protection Agency and can be installed on a personal computer. BASINS allows the
user to assess water quality at selected stream sites or throughout an entire watershed. It is expected to
be an invaluable tool that integrates environmental data, analytical tools, local knowledge, and modeling
programs to support development of cost-effective approaches to environmental protection. Because the
Fox River system includes the Chain of Lakes and additionally has other stream segments that resemble
lakes where dams are located, it is important to evaluate the effectiveness of BASINS in terms of these
areas that are generally referred to as semi-impounded streams.

(d)

Evaluate the results of any modeling effort for completeness and determine whether additional monitoring
efforts are needed.

(e)

Identify any specific water quality problem areas and possible mitigation strategies. Evaluate significant
point sources, such as wastewater treatment plants, for both positive and negative water quality impacts.
Evaluate the suitability of alternative technologies, such as natural wastewater systems for publicly owned
treatment work effluent enhancements.

BENEFITS The dollar benefits for pollution prevention or mitigation are difficult to assess especially since the
current impact of impairment is unclear. We do know that the estimated value of recreation for state facilities in the
Fox Valley alone is over $36 million per year4. Huff cited the value of an incremental water quality improvement on
the Lower Fox to be as much as $5.8 million annually5. Although the study is fifteen years old, population and
inflation would probably offset any water quality improvements achieved since that time. In general, water quality
mitigation may bring about the following benefits:
• Water supply treatment costs may decline or provide additional opportunities for future users.
• Improve public health by the reduction of pollution-related illnesses and by increased worker productivity (due
to reduced absenteeism).
• Enhance recreational uses of the river.
• Extend lifetime of materials in contact with river water.
• Enhance (or prevent reduction of) real estate values along the river.
• Pollution control savings by understanding the controlling factors that degrade certain reaches of the river or
its tributaries. For example, standards may be unnecessarily strict for non-problem pollutants.

3 Better Assessment Science Integrating Point and NonPoint Sources (BASINS)
4 IDNR Critical Trends Assessment Program, 1998.
5 "Measurement of Water Pollution Benefits - Do We Have the Option?", Huff & Huff, May 1983, p.12.
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2. In order to measure the health of the river and watershed consistently over the years,
develop a standard list of indicators that can be used to characterize the water quality of
the Fox River watershed.
The Index for Biotic Integrity is recognized at the state and federal level as an appropriate means of evaluating the
health of rivers and streams. However, with the presence of dams on the Fox River and some tributaries, the
passage of fish is prevented. Therefore, due to the absence of one or more key fish species, an area with good
water quality may not be ranked as high as it could be, solely because fish that could survive in that stream
segment are not present due to the physical barrier.
(a)

Identify locations where the Index for Biotic Integrity is not an appropriate measurement of water quality.

(b)

Evaluate other possible methods for measuring the health of the watershed, ultimately leading to a better
and/or more consistent way to represent the health of the Fox River ecosystem and its water quality. This
will include looking at all possible indicators such as trophic index, invertebrate populations, swimmable,
fishable, aesthetic factors, as well as the extent of impervious surfaces in the surrounding subwatersheds.

BENEFITS The dollar benefits of this action are closely related to those of Recommendation No. 1. However, an
additional benefit would be the complimentary relationship of scientific water quality criterion with observable water
quality improvements by the public. This may enable the technical community to move ahead confidently that
chemical water quality improvements will be noticed and appreciated by the public. Another benefit would be the
assurance that the water quality ratings adequately address the unique flow characteristics in the Fox River
watershed.

3. Encourage proactive efforts to protect ground water, surface water, and sensitive
recharge area, particularly preserving the drinking water supplies in the watershed.
(a)

Promote IEPA’s source water protection program that encourages the evaluation of potential risks to
drinking water supplies and management efforts to reduce risks. This can include making available
existing resources/literature, actively promoting through public education, or working with local planning
agencies to factor in drinking water protection areas into comprehensive land use planning.

(b)

Encourage the use of best management practices and education for the reduction of surface water runoff
sources. This can include compiling a list of local contacts or resources for Best Management Practices
and broad education and distribution to encourage action by local communities.

(c)

Utilize existing resources as much as possible, such as IEPA’s Pollution Prevention Intern Program that
places graduate level students in businesses to evaluate current wastestream processes and to
recommend ways to reduce waste discharges into the environment.

BENEFITS
• Targets the most appropriate educational materials which can be effective in water quality issues in the Fox
River watershed.
• Potential pollution reduction possibilities at specific sources.
• Improves communication between local communities and local planning contacts.
• Improved communication can lead to pollution reduction and overall water quality improvement benefits.

4. Develop a Water Budget for the surface and ground water sources in the Fox River
watershed and determine long-term water use goals (i.e. maximum recreational load,
publicly-owned treatment plant discharge capabilities, and drinking water facility water
withdrawals).
(a) Gather information and explore funding sources that will be necessary to develop a water budget for the Fox
River Watershed or factors that should be considered as part of the water budget. This can include:
1. Research surface water withdrawals for reaches between water intakes and wastewater outfalls and
evaluate temperature effects, recreational volume, and ecological volume required for sustaining habitat. If
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research has not been done to determine the effects of surface water withdrawals, then seek assistance
from agencies such as the Illinois Environmental Protection Agency, Illinois State Water Survey, and Illinois
State Geological Survey.
2. Integrate the impact of surface water withdrawals with the operation of the Stratten Dam (i.e. will there be
periods in the future when the low flow releases from Stratten Dam are insufficient to meet the water uses
downstream?)
3. Formulate limitation on surface water withdrawals within certain reaches of the river or its tributaries.
4. Review water balance information from any water quality modeling effort, such as BASINS and evaluate
capability for water quantify evaluation.
5. Determine major ground water aquifers and if long-term capacity has been calculated. If research has not
been done to determine the effects of ground water withdrawals, then seek assistance from agencies such
as the Illinois Environmental Protection Agency, Illinois State Water Survey, and Illinois State Geological
Survey.
6. Calculate ground water and surface water sustainability on a sub-watershed basis.
7. Determine maximum point and non-point discharge pollutant mass loading based on pollutant volume
(mass) basis from modeling effort (BASINS), not flow volume (due to dilution).
8. Determine maximum flow acceptance and impact ground water may have on surface water, effect on fish,
or bank ecology.
9. Determine maximum sustainable population for water resources of the Fox subwatersheds.
(b) Disseminate and evaluate the resulting water budget to enable organizations and agencies to plan accordingly.
BENEFITS The benefits of this recommendation are preventative in nature. They are intended to prevent the overutilization of the Fox watershed's limited water resource. Otherwise, the potential impacts of water over-mining are
decreased habitat, decreased water quality, increased water supply costs (additional treatment, or Lake Michigan
water?), decreased recreation usage and local spending associated with recreation, decreased real estate values,
future restrictions on growth, and increasing litigation between communities.

5. Promote the development of public/private partnerships to best match sources of
funding for enhancement of water quality monitoring, education, and awareness within
the watershed.
(a) Determine a means of identifying participating organizations.
(b) Meet with leaders of stakeholder groups on a regular basis to discuss methods of partnering with
stakeholders, including reviewing successful examples of local and regional partnerships with a water quality
focus, such as the Hamilton-Butler County Groundwater Consortium, in Ohio.
(c) Collaborate among multiple organizations to seek funding for water quality projects.
BENEFITS
• educational benefits for both the FREP representatives and the stakeholders:
• listening to one another;
• involvement in stakeholder groups, which creates ownership and hopefully financial investment;
has the potential to create private motivation for water quality enhancement.
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Stormwater
Strategy:

Improve management of stormwater in the watershed in order
to reduce soil erosion, flooding and to improve stormwater
quality:
• collect and review existing efforts;
• restore natural hydrologic function;
• disseminate stormwater management strategies.

Of the 16 critical factors identified in this Plan, Stormwater focuses on the following:
•

Identify funding and sources of support.

•

Erosion control: streambanks and surface runoff.

•

Improve the management of stormwater quality and quantity, to protect water quality and reduce
flooding.

1. Reduce existing discharge rates of stormwater runoff from urban, developing and
agricultural land uses.
(a) Encourage methods to increase infiltration rates using non-structural methods such as:
• Increased use of deep rooted native vegetation on public and private lands,
• Creation of buffer zones along wetlands, streams and drainage ways,
• Maintain or increase use of high crop residue levels on agricultural lands,
• Modify ground maintenance procedures so as to permit taller native and non-native vegetation (i.e. greater
height to turf vegetation) that will slow runoff rates on private and public lands, call attention to the economic
benefits (savings) from less turf management practices and inputs, and modify local weed ordinances that hinder
the use of (and maintenance of) vegetation that will allow reduced runoff rates.
(b) Encourage methods to increase infiltration and detention rates on agricultural lands using methods such as:
• Promote proper maintenance of existing drainage systems, including grassed waterways and terrace systems,
• Maintain and create buffer strips around field borders and drainage ways including lakes, wetlands and
streams.
(c) On agricultural lands, evaluate the effectiveness of methods such as
• Install restrictors on surface inlets to subsurface drain tile systems,
• Restrict discharge rates from the drainage tile systems, during the non-growing season,
• Surface storage of stormwater during the non-growing season,
• Installation of low head and permeable dams in drainage systems that will reduce flow rates and permit
settlement of suspended solids.
(d) Encourage, where practical and appropriate, retrofitting existing stormwater storage systems to:
• Increase detention volumes and restrict discharge rates from more frequent storm events (i.e. 1-year
events rather than 2-year events),
• Maintain detention/retention basins to store the original storage capacity,
• Encourage the use of structural infiltration systems (i.e. French drains), and
• Where practical, redirect stormwater discharges from structural to non-structural systems such as:
surface water ways, wet bottom basins or depressional areas (this will slow runoff rates and permit
increase infiltration).
(e) Modify existing regulations to minimize impervious areas and reduce soil compaction during
earthwork, construction and maintenance activities to permit better infiltration, growth of vegetation.
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2. Develop new and innovative stormwater management practices to control runoff
rates, quantity and quality at its origins.
(a) Through an education and public information program:
• Compile and develop education materials which promote alternate landscaping, methods, materials and
maintenance practices that will reduce surface runoff rates,
•

Promote the use of pervious surfaces in construction and development projects,

• Promote the use of Illinois Urban Manual, Northeastern Illinois Planning Commission’s best management
practices, and
•

Development of demonstration projects using innovative stormwater management practices.

(b) Identify significant hydric soil and groundwater recharge areas and encourage the development of hydric soils
and groundwater recharge zones protection ordinances that will compensate the land owner and protect these
areas from development.
(c) Encourage the modification of existing ordinances that will promote onsite infiltration instead of surface runoff.
Examples of such actions are:
• Discourage the use of storm sewer systems in any 1st order streams,
• Promote infiltration design of drop boxes at storm sewer grates and other locations within the storm sewer
system where soils allow,
• Use of above ground waterways that will permit infiltration, slow velocity of runoff and emulate natural
hydrological processes (i.e. natural landscape features, depressional areas and shallow water wetlands),
• Allow new local regulations for new or alternative ideas and methods for innovative stormwater management,
• Enlarge water storage areas at a rate 1.5 times the area of hard and impervious surfaces and reduce discharge
rates to 0.1 cfs/acre or less, and
• Direct new stormwater discharge outlets through buffer zones.

3. Develop incentive packages for the reduction of existing discharge rates and the
development of new and innovative stormwater management practices.
(a) Develop Fox River Watershed Grant, Matching Fund and/or Revolving Loan program(s) for land developers
emphasizing the research and implementation of new stormwater management practices. These program(s)
could be developed at the municipal, county and/or watershed level. The Traverse City, Michigan Chamber of
Commerce loan program and the State of Illinois Water Pollution Control Revolving Fund program would serve
as good examples for the establishment of similar programs in the watershed.
(b) Encourage State and/or Federal agencies to establish a grant program for local governments that meet
defined discharge reduction rates (e.g. 20% reduction in peak discharge rates from sizable storm sewer outlet
structures (36" and larger in diameter) and/or improve water quality standards (e.g. installation of devices for
the removal of floatables and suspended solids, installation of oil and grit separators, etc.).
(c) Provide property tax “breaks” for actions that reduce runoff and increase infiltration. Examples are:
• Land converted for stormwater management uses to reduce discharge rates in existing developments where no
detention/retention of stormwater previously existed,
• Efforts by individual home owners, corporate/commercial businesses, industrial facilities, agricultural land
owners, etc. to install infiltration basins, leaching facilities, sand filters, native vegetation, filter (buffer) strips,
grassed swales, biofiltration facilities, etc., and
• The implementation of permeable parking and road surfaces at existing and/or proposed residential,
commercial and industrial developments.
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(d) Encourage local municipalities to provide a development fee “rebate” and/or other incentives to land developers
using new and innovative stormwater management practices, building excess detention capacity, and/or using
pollutant removing outlet devices.
(e) Encourage local government agencies to provide materials such as native grass seed and other plant material
to property owners interested in implementing vegetative best management practices such as filter strips, grassed
swales and bioretention facilities. Develop a cost-share program that will promote the use of native vegetation on
private and public property.

4. Promote and implement non-structural (natural) stormwater management techniques
to reduce streambed and streambank erosion and flooding.
Identify and map locations of streambed and streambank erosion and flooding within the watershed. After all
known locations have been identified and mapped, perform the following:
(a) Assess and prioritize locations based on the severity of erosion and flooding. Some examples of criteria that
may be used for determining the level of severity and priories are: size of affected area, location of affected area
(residential, commercial, industrial, agricultural), economic impact (property damage, cleanup costs, etc.), and
whether proposed work is economically feasible.
(b) Encourage the use of velocity control structures to reduce runoff velocity and to reinstall pool and riffle
sequences.
(c) Retrofit as many existing storm sewer discharge points as possible using energy reduction techniques to
reduce scouring velocities.
(d) Incorporate channel and side channel wetland areas as well as increase and/or restore natural buffer zones to
minimize flooding impacts to developed properties. Protect green ways of significant size to allow streams to
meander over time. This may include establishing land buy out programs from willing sellers for known flood
hazard areas.
(e) Permanently stabilize drainage ways by reshaping and revegetating using A-Jacks, lunkers, bio-logs, native
plants, seeding with geotextile reinforcement, etc. Encourage local government agencies to provide staff expertise
and guidance to land owners concerning bank stabilization concepts.
(f) Expand existing upland soil erosion control programs to meet soil loss goals in agricultural and development
areas.

5. Maintain, stabilize, enhance and restore the natural integrity to streams, creeks, and
drainage ways in urban, developing and agricultural areas.
(a) Expand and publicize a stream clean-up program (similar to those administered by Friends of the Fox and
Riverwatch) which encourages local citizens and organizations to participate in periodic Stream Clean-Up Days.
Identify all streams which have significant particulate pollution. Prioritize the inventory of polluted streams and
begin by focusing on those streams with the highest levels of pollution. Send out flyers to property owners along
the stream and coordinate incentives such as free garbage bags and free next day pickup of all trash collected.
Advertise the clean up days in the local paper/newsletter and encourage the local media to write an article on the
conservation/clean up effort in their area.
(b) Coordinate with land owners and local agencies who have jurisdiction in the waterways to develop new
standards and goals for restoration and maintenance. The ideas to be encouraged are:
•

Re-establishing the “sinuosity” in streams (re-create the meanders),

• Restoring native vegetation in and around streams to create a “buffer zone” that is reserved for wildlife and
floodwater conveyance,
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• Management of thick canopies over ditches to allow the shorter, more dense vegetation to flourish along banks,
and
• Establish an active stream maintenance program to remove non-natural debris (i.e. cars, refrigerators, sofas,
etc.) as well as selective natural debris from all stormwater drainage system channels (both man-made and
natural).
(c) Encourage all agencies with jurisdiction over stormwater storage facilities to convert all dry bottom detention
facilities (except those serving as multi-use open space/parks) in to either open water (pond/lake) or wetland
bottom type storage facilities.
(d) Encourage all government agencies with property ownership within the watershed to allow vegetated areas to
become habitats for deep-rooted native vegetation. Recommend revisions to maintenance programs to curb
vegetation control practices so that ditches and channels will support dense vegetation to aid in erosion control and
removal of the pollutant load in stormwater runoff.
(e) Map the locations of subsurface tile and storm sewer systems throughout the watershed.

6.

Identify and preserve significant stormwater storage areas within the watershed.

(a) Prepare an inventory and map(s) of all significant stormwater storage areas within the watershed where large
contiguous areas of wetlands, marshes, lakes, forests or open spaces occur. (Potential areas may be delineated
using information from the following sources: United States Geological Survey (USGS) 7.5 Minute Series
Topographic maps, U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory maps, local
municipalities’ Geographic Information Systems (GIS) and aerial topography, etc.) After the inventory and maps
are completed, perform the following:
• Evaluate the hydraulic/hydrologic characteristics of the stormwater storage areas, as well as their impact on the
surrounding environment, based on existing conditions. Quantify the amount of existing storage in each of the
identified areas,
• Evaluate potential alterations to the hydraulic/hydrologic characteristics of the stormwater storage areas and
the potential impact of these modifications on the surrounding environment. Quantify the amount of potential
storage in each of the identified areas,
• Assess and prioritize locations based on the significance of the stormwater storage areas. Some examples of
criteria that may be used for determining the significance are: quantity of existing or potential storage, location of
storage area (residential neighborhood vs. open field), and the performance of an economic impact analysis (cost
of potential alterations vs. cost for projected flood damages which would be mitigated by constructing the
alterations), and
• Acquire the identified stormwater storage areas, proceeding from the highest to the lowest priority if shown to
be economically feasible.
(b) Incorporate the preservation of significant stormwater storage areas into the open space planning process at
the local government level. Emphasize the importance of wetland preservation/restoration and hydric soils.
Encourage local government bodies to preserve--and guide development away from--the identified areas.
(c) Initiate a program for the protection of floodplain, wetland and stormwater storage habitats using the following
voluntary methods:
•
•
•
•

Purchasing conservation easements and/or development rights from a willing seller,
Easement acquisition,
Management agreements, and
Incentive programs for the preservation of these areas.

(d) Examine potential existing funding sources (e.g. “EPA Catalog of Federal Funding Sources for Watershed
Protection”: EPA 841-B-97-008) and/or establish new, local funding sources for the implementation of this program.
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STORMWATER

7. Form a Fox River Watershed Stormwater Management Committee with at least one
representative from each county located in the watershed to address stormwater
management concerns within the watershed as a whole.
(a) Establish quarterly conference meetings for the Committee to discuss development practices/ordinances and
land use activities, cumulative effects of development, what’s happening in the watershed, changes in management
practices and changes in agricultural practices.
(b) Survey appropriate local, state and federal agencies in order to identify current roles, responsibilities and
available resources for solving watershed problems.
(c) Identify patterns of population density, land use, water retention efforts and flood hazard areas in the
watershed.
(d) Create a Fox River Watershed Library. The library archives should be accessible to the general public (both
“in-person” and on the Internet). The library archives should contain continuously updated water-related maps and
information (e.g. Federal Emergency Management Agency (FEMA) maps, applicable Letters of Map Revision
(LOMR), state and federal publications regarding water resources, as well as real-time and historical precipitation
and stream flow data for all gages in the watershed). Local drainage studies for individual developments and larger
regional studies should also be archived and made available to the public upon request at minimal cost.
(e) Coordinate appropriate agencies to develop watershed and sub-watershed hydraulic models to tie together the
river-stream system as a continuous, dynamic network. Form interactive models that can be used to evaluate flood
characteristics for various storm events. Encourage local municipalities to use these hydraulic models to plan
development expansion within the watershed or a particular sub-watershed. This will allow local officials and land
developers to visually see the impacts of the proposed development on the watershed and/or sub-watershed.
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Education
Strategy: Develop an effective education and awareness program by
focusing on multiple methods of communication to reach
residents of the watershed.
Of the 16 critical factors identified by the Planning Committee, the Education Action Team focused on the
following factors as the team developed its recommendations:
•

Strong and continued media coverage.

•

Educate public about real problems negatively affecting the river; create a public understanding of watersheds.

•

Recognize businesses, groups, community leaders, and individuals that help the environment.

•

Identify funding and sources of support.

1. Expand the network of groups/individuals interested in protecting the Fox River
watershed so they can share information and other resources, and seek grants in
partnership.
(a) Identify watershed groups with a contact person (address, phone, fax, email, etc.), allocate personnel to
develop/maintain network, and establish/maintain a computer sortable database of network members and their
programs/projects. Database should be sortable by geographic location, type of projects/grants, type of
organization (non-profit, government agencies, individual, etc.), and other criteria.
(b) Develop network newsletter.
(c) Ensure network members know about Illinois Department of Natural Resources two-volume list of grantors for
watershed protection projects.
(d) Provide annual grant writing workshops to network members.
BENEFITS
Provides a centralized communication network for individuals and organization to exchange information and
enhance protection of Fox River Watershed and increase opportunities for securing grant funds.
COSTS
Start-up: Identify watershed groups, develop network and computer database
Ongoing: Staff to maintain network and database, develop quarterly newsletter
Quarterly Newsletter - Printing, postage, design, etc.
Annual Grant Writing Workshop-Staff time & Expenses (Copies, refreshments, etc.)

2. Develop a high quality information packet for the media with a map of the entire Fox
River Watershed and use it, with consistent press releases, to establish and maintain
rapport with a contact at each media outlet.
(a) Develop media advisory board with media representatives, experienced public relations experts, and
representatives from other watershed groups with media experiences.
(b) Determine appropriate elements of packet - particularly a map of the entire Fox River Watershed.
(c) Identify media outlets (radio, TV, newspaper) - Illinois Department of Natural Resources has comprehensive
list of contacts.
(d) Coordinate entertaining, outdoor event for media representatives.
(e) Develop on-going media relations procedure.
(f) Revise packet as needed.
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(g) To respond to public inquiries prompted by the media coverage, prepare a brochure for mailing that describes
the organization.
BENEFITS
Increased awareness of Fox River Watershed.
Increased accuracy and consistency in media coverage.
Enhanced relationship with media.
Increased contact with an expanded audience.
COSTS
Staff Annual Outdoor Media Event
Packet elements, folders, envelopes, postage, etc. (twice a year)

3. Establish a connection between urban, suburban, and rural populations in the Fox
River Watershed by getting involved in existing outreach programs.
(a) Identify existing rural, suburban, and urban outreach programs.
(b) Coordinate hands-on/cooperative/educational workshops around existing restoration activities (i.e. streambank
stabilization) in rural, suburban, and urban areas to illustrate to these populations the effects of land-use
choices in all three regions of the watershed.
(c) Plan meetings between rural, suburban, and urban high school students.
(d) Establish directory of rural, suburban, and urban parties interested in supporting Fox River watershed outreach
programs.
(e) Create website that publicizes rural, suburban, and urban watershed efforts and special events and also
provides basic watershed information incorporating all aspects of the watershed (i.e. Stormwater, Recreation,
Habitat, Water Quality, etc.). This website may be linked to other Internet websites (e.g. United States
Geological Survey (USGS), Army Corps of Engineers - Water Resources Programming (ACOE-WRP), Illinois
Department of Natural Resources (IDNR), Illinois Environmental Protection Agency (IEPA), Water
Environment Federation (WEF), etc.), however, the website must be maintained and updated regularly.
(f) Solicit involvement of agricultural leaders on how to reach rural populations.
(g) Identify periodicals/publications that are appropriate to bridging gap between rural, suburban, and rural
populations and contribute articles.
(h) Develop traveling exhibit regarding Fox River watershed reflecting concerns of rural, suburban, and urban
populations.
(i) Develop forum for rural, suburban, and urban populations to discuss land-use issues that effect the Fox River
watershed.
BENEFITS
• Increases awareness of Fox River watershed.
• Establishes an interested and action oriented population to protect and enhance the resources of the
watershed.
• Enhances friendship opportunities and shared commitment for improving the watershed.
• Provides opportunities for rapid (perhaps real time) sharing of ideas and information.
• Establishes a personal relationship with agricultural leaders making more effective watershed improvements
possible.
COSTS
Start Up: Develop website and develop three traveling exhibits
Ongoing: Staffing

4. Collaborate with existing groups to sponsor a variety of watershed awareness events
i.e. clean ups, canoe trips, Earth Day, etc.) with an education component. Involve the
media.
(a) Inventory existing watershed awareness events.
(b) Identify educational component of awareness events.
(c) Identify educational gaps/needs of awareness events.
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(d)
(e)
(f)
(g)
(h)

Inventory available watershed education resources.
Supply samples of educational resources to event coordinators.
Promote expansion of awareness programs of existing groups.
Ensure media is informed of the events.
Distribute calendar of existing awareness events.

BENEFITS
• All existing events and groups can be found in one place.
• Allows for advance media notification for the events.
• Expansion of existing programs will reach more people.
• Higher media coverage for all events in the Fox River Watershed.
• Higher regard for the river and tributaries.
• More volunteers.
• Increased public awareness of the Fox River watershed.
• Reach large numbers of the general public.
• Provide informal education for non-school groups.
• Provide free or low costs to science educators.
• Collaboration and partnerships between agencies and organizations.
• In-kind and labor costs would be available for cost share grants (technical assistance, construction help, labor
to do the planting, etc.)
• Demos and workshops could provide hands-on labor, this also adds to experience from public works,
municipalities, etc.
COSTS
Staff to Create/Maintain database/events calendar
Printing/Distribution of database and calendar

5. Establish a speakers bureau with a list of speakers who are qualified and appropriate
experts (incorporate existing lists and provide incentives to speakers).
(a)
(b)
(c)
(d)
(e)

Research existing speakers bureaus.
Identify ranges of topics for speakers bureau.
Identify expertise needed in speakers’ backgrounds (agriculture, industrial, etc.)
Cross reference speakers and topics - match appropriate backgrounds with appropriate topics.
Develop a working agreement between speakers and bureau:
1. Provide guidelines to speakers (i.e. be sure your audience is aware of what a watershed is, the watershed
boundaries, demographics of watershed).
2. Ask for criteria from speakers (i.e. fees required if any, maximum driving distance, preferred audience,
expense reimbursement requirements, etc.).
(f) Create a thank-you certificate to be given to all speakers.
(g) Implement speaker evaluation process.
BENEFITS
• Provides reliable, accurate information sources and support for education events for Fox River Ecosystem
Partners and affiliated groups.
• Improves communication and networking among experts, environmental groups, governmental agencies,
businesses, chambers of commerce, recreation and agricultural organizations, and homeowners groups.
• Provides opportunities to emphasize and explain issues relating to the Fox River Watershed which are not
necessarily available through other mediums.
• Provides opportunity to interested individuals and groups who are not aware of the issues of the Fox River
Watershed. (Could result in increased volunteerism from audience members.)
• Provides a relatively inexpensive way to communicate “up close” to a large audience.
COSTS

Start Up Costs: Staff requirements to start up and organize the bureau
Ongoing Costs: Printing/Distribution of speaker’s list
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6. Encourage development of subwatershed advocacy groups, where they do not exist,
to promote watershed education, volunteer, and stewardship opportunities.
(a) Identify sub watershed for the Fox River.
(b) Determine which sub-watersheds have advocacy groups and which do not - Call Soil & Water Conservation
Districts.
(c) Contact EcoWatch for contacts for sub-watershed where there are no groups in place. Coordinate with
EcoWatch to provide programming events in areas without such groups.
(d) Encourage involvement of municipalities in budding groups.
(e) Place advertisements in newspapers to find interested participants and coordinate a first meeting.
(f) Provide list of helpful hints to budding groups - based on experience of established groups.
(g) Provide list of contacts to new groups - who to call, who’s doing what, who’s got what.
(h) Develop mentorships between old and new groups.
(i) Encourage inclusion of education in events of new groups.
BENEFITS
Builds capacity for good work in watershed.
Increases number of watershed education events throughout entire Fox Basin thereby minimizing
behaviors causing degradation.
Improves networking capabilities of members.
COSTS
Ongoing Costs:
Staff Requirements
- Identify contact person for sub-watershed advocacy groups
- Contact RiverWatch and encourage programs
Communication/advertising/printing of “helpful hints” and contact list for events

7. Develop and disseminate to educators a list of watershed education resources
(including map of entire Fox River Watershed) for use in K-16 classrooms.
(a)
(b)
(c)
(d)
(e)

Tap into the Internet to compile list of resources.
Survey environmental organization and agencies to discover existing educational resources.
Format list with description, order information, etc.
Obtain list of schools from Illinois State Board of Education.
Determine appropriate dissemination procedure: to Environmental Science Coordinator

BENEFITS
• Heightens teacher awareness of existing watershed education resources; thereby increasing the potential for
inclusion of watershed activities in the classroom.
• Improves science education at little or no cost to individual schools.
• Proposal is useful at all grade levels (K-16).
• Proposal would be appropriate for all areas of the watershed (upper, lower, etc.) and could be utilized in other
areas of the state.
• Student enthusiasm creates a ripple effect generating interest in the watershed at home.
• Low cost.
COSTS
Start Up Costs:
Staff Requirements
Printing/Mailing of survey, list of resources, clearinghouses, etc.
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8. Determine how to recognize watershed efforts by such groups as:
a) industry, b) business, c) schools, d) private citizens, e) elected officials, and
f) environmental groups,
Using categories such as:
1) monetary donations given to watershed efforts, 2) insight, intelligence and ideas, 3)
education-instilling others to help, and 4) extraordinary effort and time, 5) outstanding
stormwater management practices in a variety of land use categories (e.g. residential,
commercial, industrial, agricultural, etc.), and 6) a directory of outstanding watershed
management projects.
(a) Recruit recognition committee members from the Fox River Ecosystem Partnership.
(b) Establish recognition committee with representatives from all six group categories and from upper, middle and
lower regions of the watershed. First tasks of the committee will be to:
- determine meeting logistics for committee (place, frequency, etc.)
- structure 2-year staggered terms for committee members
- determine a nomination process for the award
- ensure recognition awards are equitably distributed geographically
- limit number of awards per year to maintain meaning of award
- determine form awards will take (plaque, money, equipment for schools, etc.)
- hold an award ceremony annually (e.g., Earth Day, media, banquets, college day, etc.)
(c) Publish a directory of “Outstanding Fox River Watershed Management Projects” in various categories such as
wetland mitigation, stormwater management, landscaping improvements, erosion control, etc. The directory
should list the following: owner, contractor, engineer, location of project, project cost, economic benefit, and a
brief project description.
BENEFITS
- Award winners serve as models for other efforts.
- Recognizes other significant efforts in the watershed.
- Provides a positive reinforcement for outstanding efforts.
- Increases communication among Fox River Ecosystem Partners.
COSTS
Staff Requirements to Recruit recognition committee members
Awards (plaques, trophies, etc.) and Award ceremony
(Additional expenses for ceremony could be covered by donations, fees, etc.)

9. Develop an education and information program that identifies the benefits of
stormwater management to the public (stakeholders) in the watershed.
(a)

Create a “Guide for Responsible Stormwater Management in the Fox River Watershed.” This handbook or
pamphlet (i.e., “How to . . . for Dummies”) should be written to inform individual landowners about the current
problems in the watershed and identify basic, small-scale practices the average citizen can adopt to reduce
stormwater runoff from their property and improve the water quality of runoff that they pass to their
downstream neighbors (based on “50 Things You Can Do to Save the Planet”).

(b)

Develop, market and sell a computer based, interactive simulator that allows the user to plan and construct
development in a “virtual” watershed and then observe the relationship between the watershed and various
development scenarios (e.g. how various parts of the watershed are impacted by the development and how
the watershed (i.e. flooding) in turn impacts development). The user will need to balance development and
conservation of natural resources to maintain the original, pre-development flood levels and flow rates at
various locations in the watershed. This program could be developed using grants for sources such as the
Conservation 2000 program administered by the Illinois Department of Natural Resources (IDNR). The
purchase cost would be the cost necessary to produce each copy (unless test marketing indicates a demand
that could bring in profits to refund the C2000 grant program).
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(c)

Organize and fund a series of technical workshops targeted towards separate stakeholders: government
officials, developers, professional consultants (engineers, landscape architects, etc.) and private citizens.
The workshops should educate each group as to what the current problems are in the watershed, what
caused the problems and what actions each target group can do to facilitate a solution. These technical
workshops may be sponsored by various organizations such as Northeast Illinois Planning Commission
(NIPC), Illinois Water & Environment Association (IWEA), Illinois Environmental Protection Agency (IEPA),
American Public Works Association (APWA), Illinois Society of Professional Engineers (ISPE), etc.

(d)

Coordinate the publication and distribution of a professionally produced watershed-awareness video
developed to educate concerned citizens and students via classroom science classes.

(e)

Encourage local units of government to hold “Stormwater Open Houses” where local engineers, consultants
and planners who are willing to share their knowledge of the local drainage systems and overall stormwater
management concepts. This will allow citizens to actively participate and understand the watershed planning
process.
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SAMPLE RESOLUTION FOR COMMUNITIES, GOVERNMENTS & ORGANIZATIONS TO USE TO ENDORSE THE PLAN

Acknowledgment of Endorsement of the Integrated Management Plan
for the Fox River Watershed in Illinois
WHEREAS, the Watershed Planning Committee of the Fox River Ecosystem Partnership has developed
the Integrated Management Plan for the Fox River Watershed in Illinois; and
WHEREAS, the vision of the Integrated Management Plan for the Fox River Watershed in Illinois is to
balance all of the uses and demands on our natural resources while preserving and enhancing a healthy
environment; and
WHEREAS, the plan promotes sensible growth and development, improves stormwater management, and
preserves and enhances ground and surface-water quality and quantity; and
WHEREAS, the plan maximizes the aesthetic and year-round recreational potential of the Fox River
watershed; promotes development of a comprehensive program to identify, protect and restore natural
habitats, and promotes the development of an effective program of education and awareness to reach
residents and decision makers in the watershed; and
WHEREAS, the Integrated Management Plan for the Fox River Watershed in Illinois was developed
through a consensus-bases process and involved businesses, non-profit organizations, individuals,
agencies, and governments; and
WHEREAS, the Integrated Management Plan for the Fox River Watershed in Illinois is consistent with
the goals and objectives the Draft Kane County Stormwater Management Ordinance, the Blackberry
Creek Watershed Management Plan, the Nippersink Creek Watershed Plan, and the Chicago Wilderness
Biodiversity Recovery Plan.
NOW, THERFORE IT BE RESOLVED that the «OrganizationName» offers an acknowledgement of
endorsement of the Integrated Management Plan for the Fox River Watershed in Illinois
Enacted and approved on this _____ day of ____________ , ____ at __________________, Illinois.

ATTEST:

BY:

______________________________

BY:

______________________________

PLEASE FORWARD A COPY OF YOUR PASSED & SIGNED RESOLUTION TO:
FREP c/o
Kane-DuPage Soil & Water Conservation District
2315 Dean Street
St. Charles, Illinois 60174
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FOX RIVER WATERSHED
COUNTIES & CITIES LIST
Alpha by County

COUNTY

CITY

COOK
COOK
COOK
COOK
COOK
COOK
COOK
COOK
COOK
DEKALB
DEKALB
DEKALB
DEKALB
DEKALB
DUPAGE
DUPAGE
DUPAGE
DUPAGE
DUPAGE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KANE
KENDALL
KENDALL
KENDALL
KENDALL
KENDALL
KENDALL
LAKE
LAKE

Barrington Hills*
Barrington*
Bartlett*
Hanover Park
Hoffman Estates
Inverness
Schaumburg
South Barrington
Streamwood
Hinckley
Sandwich
Shabbona
Somonauk*
Waterman
Bartlett*
Naperville
Warrenville
Wayne*
West Chicago*
Aurora
Batavia
Carpentersville
East Dundee
Elburn
Elgin
Geneva
Gilberts
Hampshire
Lily Lake
Montgomery
North Aurora
Pingree Grove
Sleepy Hollow
South Elgin
St. Charles
Sugar Grove
Wasco
Wayne*
West Dundee
Boulder Hill
Millington*
Newark
Oswego
Plano
Yorkville
Antioch
Deer Park

LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LASALLE
LASALLE
LASALLE
LASALLE
LASALLE
LASALLE
LEE
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY
MCHENRY

Fox Lake
Grayslake
Hainsville
Hawthorn Woods
Island Lake
Island Park*
Kildeer
Lake Barrington
Lake Villa
Lake Zurich
Lindenhurst
North Barrington
Round Lake
Round Lake Beach
Round Lake Heights
Round Lake Park
Third Lake
Tower Lakes
Volo
Wauconda
Earlville
Leland
Millington*
Ottawa
Sheridan
Somonauk*
Paw Paw
Algonquin
Bull Valley
Cary
Crystal Lake
Fox River Grove
Greenwood
Hebron
Holiday Lakes
Johnsburg
Lake In The Hills
Lakemoor *
Lakewood
McCullom Lake
McHenry
Oakwood Hills
Prairie Grove
Richmond
Ringwood
Spring Grove
Wonder Lake
Woodstock

* Borders within more than one county
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The Process of Developing an Integrated Plan for the Fox River Watershed*
People who live and work in the watershed, directly and indirectly related to the river and its tributaries,
contributed to the plan. The Planning Committee and Action Teams shared equal responsibility for
developing the plan.
Jan.-Feb. ‘98

Planning Committee toured watershed; gathered information.

March 9-10, 1998

Planning Committee presentations, discussions; determined vision, critical factors,
and Action Team strategies. Following the meeting, public notices were issued to
invite participants to serve on Action Teams.

April-July ’98

Action Teams met several times; gathered information/drafted recommendations.

August 5, 1998

Planning Committee provided direction back to the Action Teams.

Aug.-Oct. ‘98

Action Teams met several times and prepared detailed action plans.

November 16-17, 1998

Planning Committee met to finalize recommendations.

PLANNING COMMITTEE
/
/
\
\

ACTION TEAM ~ ACTION TEAM ~ ACTION TEAM ~ ACTION TEAM ~ ACTION TEAM ~ ACTION TEAM

*process outlined is generally based on the system developed by Lawrence Huggins Associates, Seattle, WA. The Fox River
Partnership’s year-long planning effort was facilitated by Gretchen Bonfert, Green Strategies, Springfield, Illinois.

A complete listing of the participants in the Fox River Watershed Planning Process can be found on
page 10 of the Executive Summary, a copy of which is included with this Resource Kit.
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APPENDIX 13
Sample Inspection Forms: ILR40 and ILR10

APPENDIX 14
Sample Contractor Certification Forms

APPENDIX 15
IEPA Forms - NOI, ION, and NOT

APPENDIX 16
Outfall Screening Checklist, Forms, Instructions, and Reports

Complete Section 6

Complete Section 5

Complete Section 4

Is Flow Present?

All Outfalls
(Complete Sections 1, 2 & 3
of Inspection Data Form)

NO

Illicit Discharge found.
Follow tracing procedure

YES

Do Section 6
indicators suggest an
illicit discharge?

NO

Do Section 5
indicators suggest an
illicit discharge?

NO

Do Section 4
indicators suggest an
illicit discharge?

Schedule follow-up
inspection with-in 3 days

YES

Do Physical Indicators
(Section 3) Suggest an Illicit
Discharge?

Figure 4: Outfall Inspection Procedure Flow Chart

NO

YES

YES

NO

NO

Close out Illicit
Discharge
Investigation

Complete Section 7

Illicit Discharge found.
Follow tracing procedure

Illicit Discharge found.
Follow tracing procedure

YES

Is Flow Present?

Color: The presence of color in the discharge is to be assessed by filling a clean glass sample
container with a portion of the grab sample and comparing the sample with a color chart, if color
is present. If a color chart is used, the number corresponding to the color matching the sample is
to be entered in this blank. Color is not assessed by looking into the discharge. Refer to Table 3
of the SMPP.
Turbidity “clarity”: Turbidity is a measure of the clarity of water. Turbidity may be caused by
many factors, including suspended matter such as clay, silt, or finely divided organic and
inorganic matter. Turbidity is a measure of the optical properties that cause light to be scattered
and not transmitted through a sample. The presence of turbidity is to be assessed by comparing
the sample to clean glass sample container with colorless distilled water. Refer to Table 4 of the
SMPP.
Floatables: The presence of floating scum, foam, oil sheen, or other materials on the surface of
the discharge are to be noted. Describe of any floatables present that are attributable to
discharges from the outfall. Do not include trash originating from areas adjacent to the outfall in
this observation. Refer to Figure 5 and Table 4 of the SMPP.
Likelyhood: After inspecting the physical conditions of the outfall discharge, the likelihood of
an illicit discharge is assessed. If flowing physical indicators are present the tracing procedure
are immediately implemented by one of the field crew. The second member of the field crew
continues with the inspection by performing the on-site testing in Section 5.
Flow Chart Procedure:
 If flowing physical indicators are present the tracing procedure is immediately implemented
by one of the field crew. The second member of the field crew continues with the inspection
by performing the on-site testing in Section 5.
 If flowing physical indicators do not suggest an illicit discharge continue with the inspection
by performing the on-site testing in Section 5.
Section 5: On-Site Sampling/Testing (Flowing Outfalls Only)

Parameters: Test strip or kit chemical analyses are conducted for the following parameters in
accordance with the Flow Chart, refer to Figure 7 of the SMPP.

APPENDIX 17
Sample Inspection Checklists

APPENDIX 18
Typical Soil Erosion and Sediment Control Details

APPENDIX 19
Example Public Education and Outreach Materials

Internet Address (URL) ● HTTP://www.epa.gov
Recycled/Recyclable ● Printed With Vegetable
Oil Based Inks on 100% Postconsumer,
Process Chlorine Free Recycled Paper

January 2003
EPA 833-B-03-002

A Citizen’s Guide to
Understanding Stormwater

IT DRAINS
WHEN IT RAINS

or visit
www.epa.gov/npdes/stormwater
www.epa.gov/nps
For more information contact:

IT DRAINS

After the Storm

WHEN IT RAINS

The effects of pollution
What is stormwater runoff?
Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Why is stormwater runoff
a problem?

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.
· Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can
destroy aquatic habitats.
· Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.
· Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.
· Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.
· Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.
· Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Internet Address (URL) ● HTTP://www.epa.gov
Recycled/Recyclable ● Printed With Vegetable
Oil Based Inks on 100% Postconsumer,
Process Chlorine Free Recycled Paper

A Citizen’s Guide to
Understanding Stormwater

January 2003
EPA 833-B-03-002

IT DRAINS
WHEN IT RAINS

or visit
www.epa.gov/npdes/stormwater
www.epa.gov/nps
For more information contact:

IT DRAINS

After the Storm

WHEN IT RAINS

The effects of pollution
What is stormwater runoff?
Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Why is stormwater runoff
a problem?

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.
· Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can
destroy aquatic habitats.
· Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.
· Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.
· Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.
· Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

· Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

Stormwater Pollution Solutions
Auto care

Recycle or properly dispose of household products that
contain chemicals, such as insecticides, pesticides, paint,
solvents, and used motor oil and other auto fluids.
Don’t pour them onto the ground or into storm drains.
Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.
· Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.
· Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.
· Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.
· Cover piles of dirt or mulch being
used in landscaping projects.

Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.
· Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Septic
systems

Pet waste

Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.
· Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).
· Don't dispose of
household hazardous
waste in sinks or toilets.

· Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.
· Cover grease storage and dumpsters
and keep them clean to avoid leaks.
· Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Agriculture

Residential landscaping

· Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

Commercial

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.

Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.
· When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Permeable Pavement—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.
Rain Barrels—You can
collect rainwater from
rooftops in mosquitoproof containers. The
water can be used later on
lawn or garden areas.
Rain Gardens and
Grassy Swales—Specially
designed areas planted
with native plants can provide natural places for
rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.
Vegetated Filter Strips—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.
· Divert stormwater away from disturbed or
exposed areas of the construction site.
· Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls and properly maintain them,
especially after rainstorms.
· Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.
· Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Construction
Automotive
Facilities

· Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.
· Vegetate riparian areas along waterways.
· Rotate animal grazing to prevent soil erosion in fields.
· Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Forestry

Improperly managed logging operations can result in erosion and
sedimentation.
· Conduct preharvest planning to prevent erosion and lower costs.
· Use logging methods and equipment that minimize soil disturbance.
· Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.
· Clean up spills immediately and properly
dispose of cleanup materials.
· Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

· Construct stream crossings so that they minimize erosion and physical
changes to streams.

· Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

· Expedite revegetation of cleared areas.

· Install and maintain oil/water separators.

Stormwater Pollution Solutions
Auto care

Recycle or properly dispose of household products that
contain chemicals, such as insecticides, pesticides, paint,
solvents, and used motor oil and other auto fluids.
Don’t pour them onto the ground or into storm drains.
Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.
· Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.
· Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.
· Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.
· Cover piles of dirt or mulch being
used in landscaping projects.

Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.
· Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Septic
systems

Pet waste

Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.
· Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).
· Don't dispose of
household hazardous
waste in sinks or toilets.

· Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.
· Cover grease storage and dumpsters
and keep them clean to avoid leaks.
· Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Agriculture

Residential landscaping

· Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

Commercial

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.

Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.
· When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Permeable Pavement—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.
Rain Barrels—You can
collect rainwater from
rooftops in mosquitoproof containers. The
water can be used later on
lawn or garden areas.
Rain Gardens and
Grassy Swales—Specially
designed areas planted
with native plants can provide natural places for
rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.
Vegetated Filter Strips—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.
· Divert stormwater away from disturbed or
exposed areas of the construction site.
· Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls and properly maintain them,
especially after rainstorms.
· Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.
· Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Construction
Automotive
Facilities

· Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.
· Vegetate riparian areas along waterways.
· Rotate animal grazing to prevent soil erosion in fields.
· Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Forestry

Improperly managed logging operations can result in erosion and
sedimentation.
· Conduct preharvest planning to prevent erosion and lower costs.
· Use logging methods and equipment that minimize soil disturbance.
· Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.
· Clean up spills immediately and properly
dispose of cleanup materials.
· Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

· Construct stream crossings so that they minimize erosion and physical
changes to streams.

· Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

· Expedite revegetation of cleared areas.

· Install and maintain oil/water separators.

Storm Sewers

The Rivers Beneath Our Feet

A SERIES OF WATER QUALITY FACT SHEETS ABOUT STORMWATER RUNOFF

I

f you look in the street outside of your home or office and search the
parking lots around town, you will probably find storm sewer inlets. Did
you ever wonder where they go?
A common misconception about storm sewers is that they go to a wastewater treatment plant. This is not the case. Storm sewers transport stormwater
(rain and melting snow) to the nearest river, lake, stream or wetland.

Where does the
Storm Sewer Go?
The water that enters
storm drains typically
carries pollutants
such as fertilizers,
oil, and leaves.
Where does it all
go? . . . It goes
into your nearby
lake, stream
or wetland.

Stormwater often contains materials found on streets and parking lots such
as oil, antifreeze, gasoline, soil, litter, pet wastes, fertilizers, pesticides, leaves
and grass clippings. When these materials enter lakes
and streams, they become pollutants that pollute the
water, kill fish and close beaches.
Let’s follow STORMIE and see how storm sewers
provide a direct link between our daily
activities and water pollution in lakes,
streams, rivers and wetlands.
Follow the simple clean-water tips inside
and become part of the solution to
water quality problems.
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With thousands of storm sewer inlets around town, stormwater is a major contibutor to
water pollution in urban areas. Although each storm sewer inlet contributes only a small
number of pollutants, when added together, pollution concentrations often exceed the
limits established for industries and wastewater treatment plants. If the pollutants entering
each of these inlets can be reduced, so will the pollution in local streams and lakes.
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What cities can do to help:
• Adopt and enforce erosion control ordinances for
construction sites.
• Require stormwater controls in all new developments.
• Install stormwater controls in existing areas where
stormwater is very polluted.
• Increase spring and fall street sweeping.
• Require leaves and other yard wastes to be placed along
the curb for collection rather than in the gutter.
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What you can do to help:
• Do not allow soil, leaves or grass clippings to accumulate on your
driveway, sidewalk or in the street.
• Do not use the storm sewer for disposing motor oil, antifreeze,
pesticides, paints, solvents, or other materials.
• Sweep (do not wash) fertilizer and soil off driveways and walkways
onto the lawn. Any debris remaining on paved areas will quickly be
washed into the nearest storm sewer during the next rainfall.
• Minimize your use of de-icing materials on sidewalks and driveways.
• Dispose of pet wastes by flushing them down the toilet or burying them.

To lake, river
or wetland

University of Wisconsin-Extension Environmental Resources Center

CONTROLLING STORMWATER POLLUTION – WE CAN ALL HELP

A

ccording to federal regulations, many cities and industries must reduce
water pollution from storm sewers. We can help by taking steps around
the home to increase the amount of water that soaks into the ground.
This reduces the amount of water flowing into the street. Here’s what
you can do:

✔ Plant trees, shrubs or ground covers.
✔ Maintain a healthy lawn.
✔ Redirect down spouts from paved areas to vegetated areas.
✔ Install gravel trenches along driveways or patios.
✔ Use porous materials such as wooden planks or bricks for
walkways and patios.

✔ If building a new home, have the driveway and walkways
graded so water flows onto lawn areas.

✔ Use a rain barrel to catch and store water for gardens.
✔ Wash your car on the lawn, not the driveway, or take your
car to a commercial car wash.

For more information about stormwater pollution and what you can
do to reduce it, contact the Deparment of Natural Resources or your
county UW-Extension or Land Conservation office.
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Lawn Watering
A SERIES OF WATER QUALITY FACT SHEETS FOR RESIDENTIAL AREAS

F

or decades, American cities and suburbs have grown and spread into the
surrounding countryside. With this growth has come an unprecedented
seeding and sodding of the landscape – literally millions of acres have been
turned into bluegrass lawns. For many homeowners, the residential lawn is
the symbol of a well-tended property.
Unfortunately, keeping the lawn emerald-green, barefoot-soft and dandelionfree requires a significant amount of attention, and can have serious impacts
on lakes, streams and groundwater. Water from a sprinkler flowing down one
driveway might not seem like a big problem. But careless watering on
hundreds of lawns can:

✔ Wash pollutants into lakes and streams.
✔ Deplete water supplies.
✔ Actually damage the lawns it’s supposed
Like a summer storm,
runoff from a sprinkler
can wash soil, lawn
chemicals, pet waste and
other pollutants into
storm sewers – a network
of underground pipes
that empty directly into
lakes and streams.

to help.

Because lawn watering can have far-reaching effects, there is growing
interest among horticulturists, environmentalists, public utility managers and
homeowners in how to water correctly. This publication offers practical lawn
watering tips that will save water, help keep our lakes and streams clean, and
produce healthy, attractive lawns.

THE FINE ART OF LAWN WATERING
A container with a
once-inch mark
placed under your
sprinkler will help
gauge how much
water your lawn is
getting.

A

healthy lawn requires about one inch of water per week. As a general
rule, apply the water all at once rather than in several light waterings.
Before you water, do some arithmetic. If it just rained 1⁄4 inch, you probably
only need to apply 3⁄4 inch with the sprinkler. Use common sense, however,
and consider the weather forecast. If there is a good chance of rain soon
after that 1⁄4-inch rainfall, don’t water at all. If the rain doesn’t come, you
can make up the difference.
You also need to know your lawn. For example, sandy soils with little
organic matter will require more water, heavy clay soils less. Sloping
lawns are normally drier than level, low-lying ones. Lawns under
large trees, especially during cool weather, may need little or
no watering. Avoid watering during the middle of the day
when evaporation rates are highest and the water you use will
do the least good. Early morning watering will minimize
evaporation and help newly seeded areas through the day’s heat.

Established lawns
How to water
• It’s best to water established lawns at
the rate of one inch per week, applied
all at one time to promote deep
rooting. Frequent, light waterings
favor shallow roots and plants unable
to tolerate dry periods.

If you use sod
instead of seed . . .

How to water

• Water early in the morning. If watering
is done in the evening, grass stays wet
all night, thus increasing risk of disease.

Keep in mind…
• Established, healthy lawns can survive
several weeks of dormancy during
summer with little or no water.
• Watering early in the morning puts less
strain on public water supplies because
the peak load is during evening.
• Excess water can keep the soil too
moist, which damages roots.

✔Soak newly laid sod
with one inch of water.
Use a marked container
to measure the amount
applied.

✔Water lightly every
other day for two weeks
after sodding. When
grass is established,
water according to
the guidelines for
established lawns.

Newly seeded grass
How to water
• Mulch newly seeded areas with
straw, marsh hay or lawn clippings to
reduce evaporation from the soil
surface.

Keep in mind…

✔Excess water can drown
sod in poorly drained
areas, or cause erosion
between or under
pieces of sod on slopes.
■ ■ ■ ■ ■ ■ ■ ■ ■ ■
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• Light watering every other day is
generally sufficient as long as the soil
was moist at seeding time.
• Water less frequently when the grass
reaches two inches high.

Keep in mind…
• Overwatering can wash away seeds,
cause seeds to rot before they germinate, increase the chances of disease,
or slow the growth of new grass.
• Grasses in Wisconsin lawns grow best
in cool weather. Plant seed in spring
(late April to mid-May) or fall (late
August to mid-September) when it’s
cooler and more rain can be expected.
• When selecting seed, consider
bluegrass and fescue mixes, which
tend to be more drought-tolerant
than ryegrasses.

REDUCING THE NEED FOR WATERING
Let grass grow taller
• To promote deep rooting and lawns
that tolerate dry conditions, mow
grass no shorter than two inches.
• Taller grass shades the soil surface,
thus reducing evaporation and
sprouting of weed seeds.

Use chemicals wisely
• Proper fertilizing promotes deep roots
and drought tolerance. Improper
fertilizing can have the opposite effect.
• Don’t fertilize a dry lawn – high
concentrations of nutrients tend to
draw moisture out of grass.

Be creative
• Plan and establish a landscape that
has less lawn and requires less water
and maintenance. Consider plant
groupings that include droughttolerant species and organic mulches
that help keep the soil moist.
• Direct downspouts away from
foundations and driveways to
planting beds and lawns where
the water can soak in. Besides
more efficient use of water,
there will be less runoff from
your property.

• Control weeds to reduce competition
for soil moisture. This may be done
by hand, or with careful use of broadleaf herbicides.

Consider the weather
• Don’t mow during the heat of day,
especially when conditions are hot
and dry; newly cut grass blades lose
water quickly.

• Learn to live with temporary brownouts. A few weeks of dormancy will not
hurt the roots of a healthy lawn.

• Don’t water if a one-inch rainstorm
has occurred in the last week. Also,
postpone watering if the forecast calls
for rain in the next few days.

Tips on sprinklers and efficient watering
Hardly anyone has a perfectly rectangular or circular lawn. Fortunately,
there are many sprinkler types to deal with odd angles. (A few are
shown here.) Over time, savings on your water bill will pay for the
investment on several types. Other tips for efficient watering include:

✔Consider a timed sprinkler, which automatically shuts off after a
desired rate of application.

✔Use a sprinkling can or hand-held hose to specifically target small
areas where use of a sprinkler is wasteful.

✔Aerate your lawn to improve water penetration and reduce runoff.
✔Avoid using a conventional sprinkler on the strip of lawn between
the sidewalk and street. Runoff from this area travels quickly and
directly to the gutters and storm sewer. A soaker hose might be the
best option.

✔Don’t forget to turn the sprinkler off! Forgetfulness can result in a
trail of water flowing from your property.
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■
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WE’VE ALL
SEEN IT . . .

W

hile everyone recognizes that this is a waste of water, other problems
caused by careless watering are harder to see. Water flowing down the
gutter often carries soil, pet waste, lawn chemicals and other pollutants
into storm sewers, which empty into nearby streams and lakes.
Sprinkler runoff makes a natural problem worse. While occasional
midsummer rainstorms wash pollutants into lakes and
streams, careless lawn watering can create a “rainstorm” every day throughout the summer.
This additional runoff occurs during the
hottest weather and low water conditions in
streams and lakes – prime conditions for
growth of nuisance algae and aquatic weeds.

. . .that trail
of water
flowing in
the gutter
on a clear
day.

Water running off your yard can also erode soil from adjacent
undeveloped lots, waterlog sensitive plants, or wash away fertilizers that
have been recently applied to lawns and gardens. We can all help minimize these
problems by following the common-sense tips in this fact sheet. The result will be
healthier lawns and cleaner water.

Thinking things through
In the end, lawn watering is probably
governed more by one’s point of view
than anything else.
For example, a dry lawn has a blue-green
color and does not spring back when you
walk on it (your footprints remain). A
lawn during mid-summer dormancy is a
brownish green. To some people, neither
of the above is acceptable. However,
except under extreme circumstances,
even the natural brown-out does no
harm. And no amount of mid-summer
watering will allow our cool season
grasses to look as good as they do during
spring or fall. By September, in fact,
lawns that were watered throughout the

summer generally look no better than
lawns that weren’t. In other words, a
naturally brown lawn in August is not a
sign of neglect.
Those who want the green look throughout the summer can benefit from the
lawn watering tips inside. Those who are
inclined to simply wait out the seasonal
changes can be confident that they’re
not going to harm a healthy lawn.
Above all, heed the suggestions and
restrictions of your local water utility
during droughts. If you have a private
well, don’t jeopardize neighborhood
supplies by unnecessary watering.
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Rethinking Yard Care
A SERIES OF WATER QUALITY FACT SHEETS FOR RESIDENTIAL AREAS

A

wooden rain barrel was a familiar sight in many backyard gardens at
the turn of the century. Its purpose was simple – collect rainfall running
off a roof and store it for future use. Often, that use would have been
watering flowers and garden plants when the weather turned dry.
Turn-of-the-century gardeners knew by experience what chemistry teaches
us today: rain water can be better for plants than water pumped from the
ground or piped through a city water main. It’s not chlorinated, fluoridated
or loaded with dissolved salts. And, rain water is mildly acidic, which helps
plants take up important minerals from the soil.

The old-fashioned
rain barrel can
symbolize a simpler,
more sensible approach
to yard care.

Today, electric well pumps and city water pressure make storing water in rain
barrels seem like more work than it’s worth. Nevertheless, we might reflect
upon the past and consider what the rain barrel can symbolize.

An old idea reconsidered
A rain barrel reminds us of a simpler, in some ways more sensible, approach
to yard care. It shouldn’t imply that conscientious people must go out, buy a
rain barrel, and place it under a downspout. But there are applications today
of what we might call a rain-barrel ethic.
A rain-barrel ethic suggests an awareness of personal actions and
their effects on the environment, with the knowledge that simple
and natural methods are sometimes the most effective ways to care
for your yard. In practice, such an ethic could mean the difference
between clean and polluted lakes and streams.
The Yard Care Series
This publication describes an approach to yard care that is
both practical and environmentally sound. It offers ideas to
consider around your home and in your community. Look
inside for information on:

water quality problems originating at home
the environmental consequences of lawn and
garden chemicals

ways to reintroduce natural processes
practical tips for protecting water quality
around the home

Other fact sheets in the Yard Care and the Environment
series explain environmentally sound actions in greater
detail. In some cases, the suggestions can actually make your
property easier to manage or more inviting. All promote a
healthier environment and better water quality.






































THE CONSEQUENCES OF MODERN LIFE

M

odern-day activities, especially in urban areas, have greatly disrupted
the cycle of water movement and polluted much of our water. It may
be a surprise to learn that many of the things we do in our communities
and around our homes can create environmental problems.

In the community
Removal of vegetation during development and its replacement with streets,
rooftops, and driveways has significantly
decreased the amount of rainfall absorbed
by the soil. As a consequence, the amount
of water running off toward nearby lakes
and streams has increased dramatically.

Many sources of water
pollution originate right
at home. Fertilizers and
pesticides can wash into
storm sewers, which
carry the chemicals to
lakes and streams.

The connection between auto
maintenance and water quality can be
very serious and direct. Anything that
drips from a motor vehicle onto
pavement – oil, gasoline, brake fluid,
antifreeze – can quickly be flushed into
lakes with a rainstorm. These materials

In addition, stormwater drainage systems
are typically designed to remove water
from developed areas as quickly as
possible during a storm. While these
systems are convenient for urban residents,
they also carry pollutants to surface waters
at a “rapid transit” pace. Contrary to
popular belief, pet wastes, oil and other
materials dumped into storm sewer grates
do not go to the sewage treatment plant,
but flow directly to streams and lakes.

Around the home

2

Many sources of urban water pollution
originate right at home. For example,
fertilizer and pesticides applied to lawns
in excessive amounts or before heavy
rains can wash into ditches and storm
sewers. These chemicals then travel to
lakes and streams. If used near lakeshores
or streambanks – even in modest
amounts – lawn chemicals may quickly
find their way into the water.

are toxic to downstream aquatic life.
Downspouts positioned to empty directly
onto driveways compound the problem.

Similarly, leaves and grass clippings naturally contain nutrients such as phosphorus
and nitrogen. If leaves and grass are raked
to the curb, the nutrients they
contain can be washed away
before collection and end up
in our waters. Leaves and
grass can also clog storm
sewers and contribute to
localized flooding. On the other hand, the
practice of burning these yard “wastes”
not only releases air pollutants, but the
ashes can pollute lakes and streams if
carried away by runoff waters.

Clearly, there is a need to rethink what
we’re doing at home if urban waters are
to be clean and usable. Nowhere is this
truer than in our use of lawn and garden
chemicals. To understand some of the
problems caused by our “chemical
dependence” and the advantages of
introducing natural processes into lawn
and garden care, read on . . .

Dumping oil into a storm sewer grate has
almost unthinkable consequences. Five
quarts of oil can create a slick as large as
two football fields and persist on mud or
plants for six months or more.

Time to rethink

THE PANDORA’S BOX OF LAWN AND GARDEN CHEMICALS

F

or some, yard care can be a very rewarding pastime; for others, it is
merely a chore necessary to protect the investment in a property’s
appearance. Regardless of motivation, most homeowners rely, at one time or
another, on lawn and garden pesticides and fertilizers. Unfortunately,
routine use of these chemicals threatens to open a Pandora’s Box of
unintended environmental consequences. Following some common-sense
guidelines, however, will bring about healthy lawns and gardens and
minimize environmental problems.

Be wary of the “chemical fix”
When the seasons change, you can
almost feel it in the air – that urge to get
out and do something in the yard.
Unfortunately, what many people end up
doing sometimes leads to more harm
than good. Fertilizing without a soil test
when the lawn really doesn’t need it,
using weed killers at the wrong time of
year, spraying with insecticides “just to
be on the safe side,” even watering a
little bit every day . . . are all wasteful and
environmentally damaging practices.
Without thinking about it, some homeowners reach first for the “solution”
that should be a last resort. The serious
warning labels on many pesticide products
clearly indicate the hazards to songbirds,
aquatic life, and humans. In a sense,
using such chemicals without proper
diagnosis of the problem and careful
application procedures is no different
than a doctor prescribing medicine with
potentially serious side effects for a
condition that proper diet and moderate
exercise could cure. Resist the urge for a
quick chemical solution.

Develop a healthy respect
Because yard care chemicals have come
into widespread and routine use for
many homeowners, there is some danger
that a “healthy respect” for them has
faded. Homeowners may have used yard
care chemicals before without incident.
When pressed for time and confronted
by profuse label directions and warnings
in fine print, it’s tempting to skip the
instructions and just “get the job done.”
But pesticide application is not the time

to overlook something important. The
suffix “icide” means “to kill.” Insecticides
kill insects, herbicides kill plants and
fungicides kill fungus species. While greater
success is realized every year in
developing chemical and application
methods that are more target-specific,
the fact remains that pesticides
sometimes kill living things other than
their targets.

Consider the side-effects
If beneficial predators (such as birds)
are poisoned along with pests, then
natural controls are gone, allowing
pests to multiply more rapidly.
This may further the need for
more chemicals and set in motion
an unfortunate and unintended
cycle. Thus the yard can get
“hooked” on a pesticide.
A similar pattern can develop with lawn fertilizers.
When careless fertilization
is followed by routine
removal of grass
clippings (a natural
source of nitrogen)
further fertilization is
required. The cycle of
fertilizing, rapid growth,
more cutting and bagging, more
fertilizing, etc. gets to be time consuming
and costly. It also increases the chance
that fertilizer will be washed off to lakes
and streams.
On an individual lawn or garden the
problem may not seem like much, but
area-wide it adds up.

Because yard care
chemicals have come
into widespread and
routine use for many
homeowners, there is
some danger that a
“healthy respect” for
them has faded.
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Do it in moderation

Handle with care

When used in heavier-than-recommended
concentrations, nearly all yard care
chemicals can pose an environmental
problem. This not only wastes money,
but puts the applicator, family, neighbors,
beneficial plants and animals, and downstream waters at risk. Many recommended
label rates are already liberal, designed so
that products still work under less than
optimal conditions.

An irony of urban society is that some
people are squeamish at the idea of
picking bugs off plants by hand, yet find
it perfectly acceptable to employ
chemicals, some of which are hazardous
enough that professionals must be
certified to use larger quantities. History
has shown that some chemicals initially
believed safe have had to be removed
from the market after damaging effects
were later discovered.

Even under-application can create
problems. If label directions are misread
or pesticides are being “sprayed about”
in diluted amounts just to use up existing
supplies, then chemicals will not be
effective and needlessly enter the
environment. Also, pest populations
subjected to non-lethal doses may begin
to genetically develop resistance to the
chemicals designed to kill them.

Timing is everything
Using the wrong product, or the right
product at the wrong time, again wastes
money and needlessly releases chemicals
into the environment. If an insecticide
label does not indicate effectiveness
against a specific pest – or is effective
only during a certain stage in the pest’s
life cycle – then application can end up
harming the wrong thing (like honeybees).
Yet the temptation may exist when
product “X” is in hand now and worked
so well against another pest. However,
ignoring basic label directions such as
“do not apply if rain is forecast” will, at
minimum, result in a chemical
application that doesn’t do the job.
Before using lawn and
garden pesticides, know
the plants, their pests
and the chemicals you
plan to use.
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Another temptation exists during early
spring. A dose of nitrogen fertilizer at
that time can “green up” a lawn fast.
Peer pressure among neighbors to do
likewise may set in. Unfortunately, the
green top growth takes place at the
expense of the root system. An early
appearance of health can later give way
to a lawn susceptible to drought. The
response may then be more watering
(more time, expense and possible
problems).

Chemicals spilled on pavement during
chemical mixing and loading can quickly
be washed away with the next rain to
pollute lakes and streams. If not cleaned
up, a sometimes-severe health threat
may also persist. Fortunately, an impermeable surface can contain some spills
and allow time for clean-up.

Buy only what you need
Most people want to solve a perceived
yard care problem as easily and eco
nomically as possible. But buying ahead
is definitely not a good idea. Freezing
temperatures, for example, can render
surplus volumes of some products useless,
although they will remain hazardous.
Also, if chemicals pile up in a garage, a
temptation may develop to throw out
the accumulated mess. Proper pesticide
storage and disposal – often overlooked
or the last thing considered – can be
difficult to do right. Meanwhile, curious
children and pets may be at risk.

When in doubt, ask for help
Safe and reliable chemical treatment of
some yard care problems is definitely
possible for the informed homeowner.
The key is to know plants, their pests and
the chemicals you plan to use. Rather
than attempting to tackle a problem you
are not prepared for, it is always better to
seek professional assistance and consider
more natural alternatives whenever
possible.

AN ALTERNATIVE: HARNESSING NATURAL PROCESSES

T

he natural amenities that originally drew residents to some areas –
clean waters and quality woodlands – were often compromised as
people sought to embrace them. However, these qualities can be restored
by reintroducing natural processes into lawn and garden care.

The natural cycle
Consider what happens in the forest
environment. A layer of fallen leaves
helps reduce erosion by protecting soil
from the impact of falling raindrops.

That’s why, even after a heavy rain, clear
water is found in undisturbed woodland
streams. Natural grasslands protect water
quality in much the same way.
Leaves and grassy vegetation are
naturally decomposed by soil organisms,
which return nutrients to the soil. The
nutrients needed by plants are then taken
up by roots to produce new growth year
after year in a very efficient recycling
process. Under these conditions, plants
grow without the need for additional
fertilizers. Decaying vegetation also forms
an insulating layer of mulch and adds
organic matter which reduces daily
temperature fluctuations and increases
the soil’s capacity to hold moisture.

and composting leaves and grass clippings,
the normal amount of fertilizing, watering,
and weeding can often be reduced. If
grass clippings are allowed to remain on
lawns instead of being raked or bagged,
they will produce benefits from natural
recycling. Even pests become less of a
problem if more “natural diversity” in
plantings is used – as opposed to typical
urban uniformity – so that susceptible
plants are grown farther apart.
If you have natural or “wild” areas on
your property, think twice before
deciding to convert them to more formal
landscaped areas. Natural landscapes
often require less time and money to
maintain than formal landscapes, and are
usually the best at preventing water
pollution from runoff. This is especially
important for waterfront property.

Areas of natural
landscaping can be a
long-term solution to
yard maintenance chores,
and reduce the need for
fertilizers and pesticides.

A long-term solution to yard maintenance
problems, therefore, is proper planning,
especially, of landscape plantings.
This can reduce the need for
chemicals and increase the amount
of precipitation absorbed
by the ground. The water
that does run off is also
likely to be cleaner, and
the yard more attractive
and enjoyable.

Imitate nature through
planning and action
We can’t expect that a natural
ecosystem can be duplicated in
the urban environment; but by
taking advantage of natural processes,
yard care can generally be made more
efficient and less problematic for lakes
and streams.
What works for nature can work for homeowners. By properly mowing, mulching,

Keeping in
mind the environmental
consequences of our actions and
taking advantage of natural processes
can easily be translated into specific,
positive actions around the home and
community. Some of these steps are
highlighted on the following pages.
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PRACTICAL TIPS FOR CLEAN WATER

W

hether you live in the city or the country . . . whether your home is
large or small . . . whether you have a lot of time and money to invest in
your yard or just a little, there is something you can do to improve water
quality. The following suggestions are ways that you can make a
contribution to clean water and a healthy environment.

Around your home
• Mow often enough to leave grass
clippings on the lawn.
• Keep fallen leaves out of the
streetside gutter or ditch, using
them around the yard as practical.
Properly place the remainder near
the curb (not in the street) just
before municipal collection.
• Plant an extra tree for multiple
environmental benefits, especially
where it becomes part of a planting
bed or “naturalized” landscape area
that recycles leaves, twigs, and
other yard “wastes.”
• Seed bare soil and cover it
with a mulch as soon as possible
to minimize erosion. Disturb no
more ground than necessary for a
project, while preserving existing
vegetation.
If you have excess
grass clippings, use the
clippings as a mulch or
compost them along
with leaves that might
otherwise “fertilize”
local waters.

• Direct roof downspouts away from
foundations and driveways to planting
beds and lawns where the water
can safely soak into the ground. Use
a rain barrel where practical.
• Use lawn and garden chemicals
carefully and sparingly. Pesticides,
including weed killers, should be
considered a last resort – other
controls come first.
• Limit the use of toxic or hazardous
products in general. Keep them
away from storm sewers, lakes, and
streams.
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• Collect oil and other automotive
products preferably for recycling, or
tightly seal and wrap them for
proper disposal.

• Wash cars on the lawn, where
soapy water can’t quickly run
toward the nearest storm sewer,
picking up other pollutants as it
goes.
• Keep cars tuned up and in good
operating condition. Check for
drips and repair leaks immediately
to keep nuisance oils off pavement.
Better yet, walk, bike or take the
bus.
• For waterfront property, grow a
“buffer strip” of dense, natural
vegetation along the water’s edge
to filter pollutants and stabilize the
shoreline.
• If using a septic tank system,
maintain it properly through regular
inspections and licensed pumping
every two to three years.
• Monitor fuel use from any
underground gas and oil tanks to
make sure they are not leaking.
• Plan your landscape with
environmental health in mind,
reducing the area that is heavily
maintained.
• Clean up pet wastes, from which
nutrients and bacteria could be
washed toward lakes and streams.
• Conservatively use salt in winter.
Substitute sand or old-fashioned
“chipping” when possible.

In your community
• Support and follow ordinances
that limit soil erosion from
construction sites.

• Support the preservation of wetlands as natural filters that protect
water quality, prevent flooding,
and provide vital open space.

• Encourage detention ponds and
other stormwater management
practices that reduce runoff pollution by temporarily holding water
or letting it soak into the ground.

• Promote “environmental or
parkway corridors” adjacent to
streams and waterways for water
quality, wildlife, and multiple-use
benefits.

• Encourage the safe but conservative use of salt on roads and limit
application to critical areas.

• Participate in groups, projects and
events that promote conservation,
waterfront recreation, or shoreline
clean-ups.

• Tell public officials about your
interest in cleaning up local
waters and about their value to
recreation and the economy.

Home hot spots for water quality
Around every yard are spots where your activities affect water quality. The illustration shows a few of
them. Take a look around your own home with an eye toward water quality.
Good for water quality

Bad for water quality

Could be good or bad, depending on your actions

LAWN & GARDEN
CHEMICALS

TREES &
PLANTING
BEDS
LAWNS

NATURAL
AREAS
COMPOSTING
DOWNSPOUT
WATER
SOAKING IN

CAR CARE

LEAVES
AND GRASS
CLIPPINGS

DOWNSPOUT
TO PAVEMENT

WINTER
SALT

OIL AND GAS
DRIPPINGS
PET WASTES
BARE SOIL

RUNOFF TO
STREAMS
AND LAKES
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PRINCIPLES OF ENVIRONMENTALLY SOUND YARD CARE

R

ain barrels were used in the past to collect water for use around the
yard. Today, they symbolize a bygone era of sensible, environmentally
sound approaches to growing healthy lawns and gardens. Environmentally
sound yard care stresses:
• Thinking of environmental consequences in addition to
conveniences.
• Planning for greater harmony with natural surroundings.
• Being conservative and resourceful, rather than wasteful.
• Believing that little changes collectively make a big difference.
• Capitalizing on the time and cost-savings that rethinking yard
care can bring.
Fact sheets in the Yard Care and the
Environment series are designed to
illustrate the principles of environmentally
sound yard care. They provide specific
information about pesticides, fertilizers,
landscaping, watering, and
related topics. These and other

publications can be obtained from your
county UW-Extension office. Help is also
available there regarding soil testing, pest
identification, plant selection, and other
important items related to yard care and
water quality.

This publication is available from county UW-Extension offices, Cooperative Extension Publications –
1-877-947-7827, and from DNR Service Centers.
A publication of the University of Wisconsin–Extension in cooperation with the Wisconsin Department
of Natural Resources.
Printed on
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permission to: Director, Cooperative Extension Publications, 201 Hiram Smith Hall, 1545 Observatory Dr.,
Madison, WI 53706. University of Wisconsin-Extension is an EEO/Affirmative Action employer and provides
equal opportunities in employment and programming, including Title IX and
ADA requirements.
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Environmental Resources Center,
University of Wisconsin–Extension.

Managing Your Household Chemicals

Your Home Contains Hazardous Chemicals
Household products are potentially hazardous if they pose risks to people, animals or
the environment. Many of the chemicals that are used in everyday activities can be
poisonous when they enter aquatic systems (lakes, ponds, streams, or rivers) and can
also contaminate area drinking water supplies. The U.S. Environmental Protection
Agency estimates that the average household in America generates 20 pounds of
hazardous household wastes annually. The typical home also stores 100 pounds of
hazardous wastes.
How Do You Know if a Product is Hazardous?
Hazardous chemicals fit into one of the following categories:
CORROSIVE – able to eat through other materials;
FLAMMABLE – can ignite or burn readily;
REACTIVE – will undergo rapid chemical change such as bubbling or explosion if
improperly used;
TOXIC – poisonous, can cause severe illness or death if inhaled or swallowed.
Many household products have cautionary labeling. The purpose of cautionary labeling
is to alert consumers to potential human health hazards resulting from improper use.
The Federal Hazardous Substance Act requires household cleaning products to be
labeled by manufacturers as follows:
CAUTION or WARNING – Risk is minor; permanent damage not likely to result with
first aid treatment

DANGER – Risk is substantial; typical for flammable, corrosive or toxic
products
POISON – Extremely risky; a severe hazard (uncommon on
household products).
Cautionary labeling does not apply to environmental hazards resulting from improper
use. Some products with no or low-level cautionary labeling may cause significantly
more harm to the environment than they would to human health.
Protect Yourself, Your Family, Your Community
You can prevent human health and environmental problems, and save some time and
money by making wise choices in the purchase and use of hazardous household
products.
At the Store:
• Read labels thoroughly.
• Select products with the least cautionary labeling.
• Compare products.
• Seek the least hazardous products to accomplish the job.
• Products mixed with water are better for the environment.
• Select the right products.
• Buy products with safety closures.
• Choose products with environmental friendly packaging (i.e., recyclable symbols).
• Look for concentrates, which use less packaging.
• Purchase the smallest amounts needed.
At Home:
• Follow directions on products.
• Consider using all-purpose products to accomplish multiple tasks.
• Discover safe, tested, alternative products that may also save you money.
• Store cleaning chemicals safely in locked cabinets in the kitchen, garage and hobby
areas, away from children, the sun, heat, and ignitable sources.
• Store pressurized containers away from heat sources and moisture to prevent
explosion and rusting.
• Use products in well-ventilated areas.
• Store products only in original containers.
• Dispose of containers when empty; don’t reuse.
• Do not mix commercial chemicals.
• Use appropriate landscaping techniques to reduce chemical applications.
• Do not use septic system additives. Some may actually damage your system.
• Wear protective clothing – long pants, long sleeved shirts, gloves, goggles, closed
shoes and hats (in some cases) as recommended on the label.
• Dispose of cleaning rags in a safe manner to avoid spontaneous combustion.
• Keep fire extinguishers handy throughout your home. (Check with your fire department
for recommended type.)
• Do not burn or bury leftover oil, chemicals, paints, pesticides or containers.
• Do not pour leftover products down storm drains or on the ground.
• Do not wash chemicals down impervious surfaces (paved driveways and sidewalks).
• Never pour chemicals down the sink or storm drain.
• Do not apply pesticides on windy days.

If chemical spills do occur, clean up with an absorbent material like kitty litter or sawdust
to avoid dispersion.
You can reduce the amount of cleaners used by following some practical household tips:
• Clean up messes when they occur. Stronger cleaning products may be required to
remove stains once they set.
• Use water or a dampened cloth whenever possible to polish or eliminate spills.
• Reduce mildew in bathrooms by installing an exhaust fan. Squeegee shower walls
after bathing.
• Pour fat/grease in metal containers, not down the drain.
• Wipe up oven spills promptly after cooking.
• Vacuum rugs frequently to reduce the necessity of shampooing.
• Regularly bathe pets and comb with a flea comb.
In Your Community:
• Follow your community recycling guidelines.
• Share unused products with others (in a clearly labeled container).
• Participate in community hazardous chemical collection days.
• Think about how your actions could affect others.
• Be a neighborhood advocate for safe home management and product practices.
Make Your Own Non/Low Toxic Household Cleaners
By making your own cleaning products, you can: promote a healthy environment, reduce
chemicals going to landfills or incinerators, save money, eliminate cluttered cabinets,
and easily prepare the right amount of cleaner for any job.
Follow these safety tips when making and using homemade cleaners:
• Ventilate the area.
• Wear gloves.
• Wear protective clothing and shoes.
• Avoid contact with skin and eyes.
• Store cleaners in labeled, non-food containers.
• Lock cleaners in a cabinet out of children’s reach.
• Rinse surfaces thoroughly with water before applying a different product.
• Do not mix different products.
• Keep products away from heat, cigarettes, and flammable sources.
• Keep the telephone number of the nearest poison control center handy.
• Dispose of empty containers by following recycling instructions in your community.
Cleaning Supply List
These items can be purchased at most supermarkets and discount or hardware stores.
Products
Baking Soda
Chlorine Bleach*
Lemon Oil
Mineral Oil
Salt

Soap Flakes
White Vinegar
Whiting**
Supplies
Aluminum Foil
Bucket

Cleaning Cloths
Gloves
Measuring Cups

Measuring Spoons
Non-food Containers

* Chlorine bleach compounds are toxic to aquatic organisms in very low concentrations
but are less toxic than many other cleaning products. Consider using chlorine as a
cleaning agent only when necessary for heavy cleaning jobs.
**Whiting (calcium carbonate) is available at hardware and paint stores.
All Purpose Cleaners
• Mix 1/4 cup baking soda and 1 quart warm water. Wipe surface with sponge, then dry.
• Soap Jelly can be made by adding 1 cup of shaved soap flakes or leftover soap pieces
to 1 quart of boiling water. Stir until dissolved. Pour into jar and let cool. Mix with water
as needed.
Aluminum Cleaners
• Soak in a solution of 1/4 cup white vinegar to 1 quart water; boil if necessary.
• Soak in a solution of 2 teaspoons cream of tartar in 1 quart of water; boil if necessary.
Air Fresheners
• Open windows
• Circulate air with a fan or air conditioner
• Place cut lemons or baking soda in a dish
• Boil cinnamon and cloves in water
Bathroom Cleaners
• Mix 1/2 cup chlorine bleach and 1 cup water. Spray on tile to remove mildew. Let stand
for ten minutes. Rinse with water.
• Mix 1/4 cup baking soda and 1 quart water. Wash with sponge, wipe dry.
• Remove tub stains by scrubbing with a paste of cream of tartar and hydrogen
peroxide.
• Remove copper stains (green) by using salt and vinegar or salt and lemon juice.
• Remove lime deposits with vinegar.
Brass and Copper Cleaner
• Mix 2 tablespoons salt, 1 tablespoon lemon juice and 1 tablespoon vinegar. Rub with
sponge and let dry. Rinse with hot water, then dry with soft cloth.
Chrome Cleaner
• Mix 1/4 cup baking soda with enough water to make a paste. Rub on, rinse with water,
then dry.
• Apply whiting on a damp cloth.
Disinfectants
• Mix 1/4 cup bleach to 1 quart water
• Mix 1/2 cup borax to 1 gallon hot water.
Drain Cleaners
• Use drain traps.
• Pour boiling water down the drain.
• Use a plunger or plumber’s snake.

• Mix 1/2 cup baking soda, 1/2 cup vinegar and 1/2 cup boiling water. Pour into drain.
Let stand.
Floor Wax Remover
• Mix 3/4 cup dry detergent, 1 gallon hot water and 1/3 cup ammonia. Spread solution
on a small area and let stand a few minutes. Scrub to remove wax. Rinse floor
thoroughly. Let dry.
Furniture Polish
• Mix 1 teaspoon lemon oil and 1 pint mineral oil. Spray on furniture; wipe clean with soft
cloth.
• Mix 1/4 cup linseed oil, 1/4 cup vinegar and ½ cup lemon juice. Rub into wood with soft
cloth.
Household Insecticides (For Plants)
• Mix 1/2 teaspoon shaved soap flakes and 1 quart water. Wash leaves with soap
solution, rinse with water. Large plants can be rinsed in the shower. (Do not use on
plants located in low light.)
Marble
• Mix 1 tablespoon baking soda and 1 quart water. Wash with sponge, wipe dry.
Mothballs
• Store clean clothing in airtight chests or containers.
Oven Cleaner
• Make a paste of equal parts of salt, baking soda and water. Apply to walls of oven. Let
stand for five minutes, wipe clean with a damp cloth. (Use a brush on heavy spills). Do
not allow baking soda to touch wiring or heating elements.
Paint Brushes
• Place hardened paintbrushes in a bowl of hot vinegar for ten minutes. Rinse
thoroughly.
Painted Surfaces
• Dust and vacuum surface before applying liquid solutions. Use a well-wrung cloth
dipped in the cleaning solution. Starting from the baseboard, work upwards toward the
ceiling to prevent streaking. Clean small areas at a time. Rinse with water, then dry.
• Mix 1/4 cup soap jelly (see all-purpose cleaners) and 1 gallon hot water. Wash walls
with cloth dipped in this mixture.
• Mix four parts whiting to one part soap jelly to clean heavily soiled areas. Rub carefully
on soiled areas. Rinse with water and let dry.
Refrigerator
• Mix 1/2 cup bleach and 1 gallon water. Wash refrigerator interior, wipe dry.
Silver Cleaners
• Line an aluminum pan with a piece of aluminum foil.
• Mix 1 teaspoon baking soda, 1 teaspoon salt and 1 quart hot water. Add silver and boil
for three minutes. Remove silver, wash with detergent, rinse and dry. (Do not use on
silver jewelry).

Toilet Bowl Cleaner
• Add 1/2 cup bleach to toilet. Let stand for a half-hour. Scrub bowl with brush and flush.
Upholstery Shampoo
• Mix 2 teaspoons mild detergent, 1 teaspoon water softener and 1 pint warm water.
Whip into a foam with electric beater. Vacuum furniture. Test foam for color fastness in
an inconspicuous area. Apply foam gently with a sponge or soft brush in a circular
motion. Rub until foam disappears. Do not saturate fabric. Dry rapidly with fans.
Whiting
• Sprinkle whiting on surface. Rub with soft damp cloth to polish chrome or porcelain
and remove metal marks on stoneware.
Window Cleaner
• Add 2 tablespoons vinegar to 1 quart warm water. Spray on windows and wipe dry.
(Source: Clean Water Fact Sheet, produced by Non-Point Education for Municipal
Officials (NEMO) and Sea Grant Connecticut)
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Protect Sources of Drinking Water | US EPA

Protect Sources of Dr inking Water
Drinking water comes from ground water (aquifers), streams, rivers, and lakes.
Protecting these drinking water sources is key to sustaining safe drinking water
supplies.

Lear n About Source Water Protection

Source water protection basics
Conducting source water assessments
What you can do to protect sources of drinking water

Source Water Protection Planning

Local source water protection planning
Local source water protection measures
Emergency preparedness and response planning

Par tner ships for Protection

Source Water Collaborative
United States Geological Survey and non-governmental organizations'
resources for source water protection

Find Help
https://www.epa.gov/sourcewaterprotection
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Funding source water protection
More tools and resources for source water protection
EPA source water protection coordinators in your area

DWMAPS

Learn about EPA's new mapping tool for source water protection planning
and watershed assessment

Other Topics

Sole source aquifers
Underground injection control wells

Last u pdated on February 19, 2016

https://www.epa.gov/sourcewaterprotection
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Green Infr astr ucture
2016 Campus RainWor ks Challenge Announced!
Calling all college students! Register now to take the challenge to design
innovative green infrastructure solutions!

1

2

3

4

Design
Tools
Operations and Maintenance
Funding

Basics
Performance
Climate Resiliency
Research
Policy Guides
Regulations
Webcasts
Cost Benefit Resources

Campus RainWorks
Green Infrastructure Collaborative
Technical Assistance
Soak Up the Rain
G3 Program

To join greenstream, an EPA listserv featuring updates on green infrastructure publications, training, and funding opportunities, send an email to
join-greenstream@lists.epa.gov.
https://www.epa.gov/green-infrastructure
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APPENDIX 20
Construction Site Inspection Forms

APPENDIX 21
Outfall Inspection Data Forms and Reports

Complete Section 6

Complete Section 5

Complete Section 4

Is Flow Present?

All Outfalls
(Complete Sections 1, 2 & 3
of Inspection Data Form)

NO

Illicit Discharge found.
Follow tracing procedure

YES

Do Section 6
indicators suggest an
illicit discharge?

NO

Do Section 5
indicators suggest an
illicit discharge?

NO

Do Section 4
indicators suggest an
illicit discharge?

Schedule follow-up
inspection with-in 3 days

YES

Do Physical Indicators
(Section 3) Suggest an Illicit
Discharge?

Figure 4: Outfall Inspection Procedure Flow Chart

NO

YES

YES

NO

NO

Close out Illicit
Discharge
Investigation

Complete Section 7

Illicit Discharge found.
Follow tracing procedure

Illicit Discharge found.
Follow tracing procedure

YES

Is Flow Present?

Color: The presence of color in the discharge is to be assessed by filling a clean glass sample
container with a portion of the grab sample and comparing the sample with a color chart, if color
is present. If a color chart is used, the number corresponding to the color matching the sample is
to be entered in this blank. Color is not assessed by looking into the discharge. Refer to Table 3
of the SMPP.
Turbidity “clarity”: Turbidity is a measure of the clarity of water. Turbidity may be caused by
many factors, including suspended matter such as clay, silt, or finely divided organic and
inorganic matter. Turbidity is a measure of the optical properties that cause light to be scattered
and not transmitted through a sample. The presence of turbidity is to be assessed by comparing
the sample to clean glass sample container with colorless distilled water. Refer to Table 4 of the
SMPP.
Floatables: The presence of floating scum, foam, oil sheen, or other materials on the surface of
the discharge are to be noted. Describe of any floatables present that are attributable to
discharges from the outfall. Do not include trash originating from areas adjacent to the outfall in
this observation. Refer to Figure 5 and Table 4 of the SMPP.
Likelyhood: After inspecting the physical conditions of the outfall discharge, the likelihood of
an illicit discharge is assessed. If flowing physical indicators are present the tracing procedure
are immediately implemented by one of the field crew. The second member of the field crew
continues with the inspection by performing the on-site testing in Section 5.
Flow Chart Procedure:
 If flowing physical indicators are present the tracing procedure is immediately implemented
by one of the field crew. The second member of the field crew continues with the inspection
by performing the on-site testing in Section 5.
 If flowing physical indicators do not suggest an illicit discharge continue with the inspection
by performing the on-site testing in Section 5.
Section 5: On-Site Sampling/Testing (Flowing Outfalls Only)

Parameters: Test strip or kit chemical analyses are conducted for the following parameters in
accordance with the Flow Chart, refer to Figure 7 of the SMPP.

APPENDIX 22
Detention Pond Checklists

APPENDIX 23
Pre-Construction Meeting Forms

Village of Cary
Christopher B. Burke Engineering, Ltd.
Preconstruction Meeting Agenda Items
Date:
Location:
Start Time:
Adjourn Time:
Project:
Building Permit #:
Developer:
Attendees:

See Attached “Sign In Sheet”

Development
Coordinator:
Address:
City:
Zip Code:
Cell Phone #:
Office Phone #:
Fax #:
Email address:

24 hr. Emergency
Contact:
Address:
City:
Zip Code:
Cell Phone #:
Office Phone #:
Fax #:
Email address:

( ) 1.

Certificate of Insurance
( ) A.
Completed By DEVELOPER/CONTRACTOR as requested by the Village
( ) B.
Required from DEVELOPER/CONTRACTOR prior to Notice to Proceed and/or
Building Permit
( ) C.
Submitted (YES) (NO)
( ) D.
Additionally Insured to be listed
( ) i. The Village of Cary
( ) ii. Other __________________________

( ) 2.

Contractors
( ) A.
All Contractors Named
( ) i. Sub #1__________________(Underground)_______________
( ) ii. Sub #2__________________(Paving)
_______________
( ) iii. Sub #3__________________(Earthwork) _______________
( ) iv. Sub #4__________________(Street Lighting)______________
( ) v. Sub #5__________________(Other) ___________________
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Village of Cary
Christopher B. Burke Engineering, Ltd.
Preconstruction Meeting Agenda Items
( ) 3.

(

Engineer’s Authority
) A.
Furnish DEVELOPER all desired assistance in interpreting plans and specifications.
) B.
Assistance does not relieve the DEVELOPER and/or CONTRACTORS of any
responsibility for the Work. Faulty work must be corrected by the DEVELOPER
and/or CONTRACTOR.
) C.
ENGINEER does not have control over or charge/supervision of, nor be responsible
for construction means, methods, techniques, sequences, procedures or controls,
or the safety precautions or programs in connection with the Work.
) D.
Village Contacts:

(
(
(
(
(

Drawings
) A.
) B.
) C.
) D.
) E.

(
(
(

( ) 4.

( ) F.
( ) G.
( ) H.

APPROVED FOR CONSTRUCTION ENGINEERING
APPROVED FINAL PLAT
ENGINEER’S SURFACE DRAINAGE WATER CERTIFICATE (signed)
CONTRACTOR’S CERTIFICATE (NPDES)
DEVELOPER / CONTRACTOR to field verify for accuracy of all Drawings pertinent
to this project. Any discrepancies found shall be brought to the attention of the
VILLAGE/OWNER immediately.
Construction set of Drawings provided to Village
Additional Drawings requested by Village: _______
Electronic Copy of drawings provided to Village

( ) 5.

Responsibilities of DEVELOPER / CONTRACTORS
( ) A.
Work schedule to be submitted prior to Start of Construction
( ) B.
Existing Utilities: Joint J.U.L.I.E. meeting to be coordinated by CONTRACTOR prior
to Notice To Proceed
( ) i. Date of Joint J.U.L.I.E. meet ___________________

( ) 6.

Submittals
( ) A.
Required Submittals
( ) i. NPDES Documentation (ILR10 or Letter of Coverage)
( ) ii. IEPA Operating Permits
(1) Sanitary
(2) Water
( ) iii. Shop Drawings for Street Lighting System (publicly maintained system only)
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Village of Cary
Christopher B. Burke Engineering, Ltd.
Preconstruction Meeting Agenda Items
( ) 7.

NPDES – Sediment & Erosion Control
( ) A.
Inspections by Developer Forwarded to Village via email to
emorimoto@caryillinois.com
( ) B.
Developer Contact = ____________________email = _____________

( ) 8.

Mobilization and Demobilization
( ) A.
Date of Mobilization _____________
( ) B.
Access

( ) 9.

Project Progress/Coordination Meetings
( ) A.
( ) B.

Bi-Weekly: every other _____________
First meeting to be held on _______________

( ) 10.

Working Hours per Village Ordinance
( ) A.
Weekdays 7AM – Dusk
( ) B.
Saturdays 8AM – Dusk
( ) C.
Sundays 8AM - Dusk

( ) 11.

Temporary Construction Facilities
( ) A.
Detours
( ) i. Route & Signage Per Approved Plan
( ) ii. Notification to public (CC: Village)
(1) School Districts
(2) Fire & Police & Sheriffs Departments
(3) USPS
( ) B.
Maintenance of Traffic Control
( ) i. Name of Traffic Control Sub:____________________
( ) ii. Responsible Traffic Control Contact:______________
( ) iii. Phone #:______________
( ) C.
Maintenance of Erosion Control
( ) i. Name of Erosion Control Sub:____________________
( ) ii. Responsible Erosion Control Contact:______________
( ) iii. Phone #:______________

( ) 12.

Street Cleaning – Daily if needed

( ) 13.

Approved Material List
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Village of Cary
Christopher B. Burke Engineering, Ltd.
Preconstruction Meeting Agenda Items
( ) 14.

General Subdivision Ordinance Requirements
( ) A.
Items listed below do not constitute all requirements as listed in the Village’s
Subdivision Ordinance.
( ) B.
All Subcontractors should be made aware of the following general requirements
included in the Village Subdivision Ordinance.
( ) C.

(
(
(
(
(
(

( ) D.

SANITARY
) i. Sewer Depth. Min. depth of 3½ feet to the sewer invert shall be required.
Max. depth of 25 feet.
) ii. Prior to pipe laying and jointing, the trench shall be sufficiently dewatered to
maintain the water level in the trench at or below the base of the bedding.
) iii. Manholes shall be no less than 48 inches in dia. and shall be constructed
with an external chimney seal in accordance with the sanitary manhole
detail.
) iv. Allowable service materials are ductile iron and PVC.
) v. The contractor shall keep a record of the location of branch fittings, riser
pipes, and service lines by measurement to the nearest downstream
manhole. Location information shall be included on record drawings.
) vi. Testing Requirements
(1)
Low Pressure Air Test
(2)
MH Vacuum
(3)
Mandrill
(4)
Videotaping

WATER DISTRIBUTION
( ) i. Fire Hydrants
(1)
Hydrants shall be installed no closer than 3 feet to the face of the
hydrant, steamer port (pumper nozzle), nor further than 8 feet
from the back curb.
(2)
No hydrant shall be installed within 4 feet of any obstruction, nor shall
any obstruction be placed within 4 feet of a hydrant.
(3)
FLAGS – to be installed on lower portion of bonnet & on opposite side
of steamer port
( ) ii. Valves - All valves 12 inches and larger shall be butterfly valves iron body
rubber seat type. All valves shall open counter clockwise with non-rising
stem (except hand valves).
( ) iii. Vaults
(1)
All valves proposed to be placed under pavement shall be installed in
precast concrete vaults as specified in the valve vault detail.
(2)
Vaults shall be constructed with an external chimney seal.
(3)
All other valves and auxiliary valves shall be installed within cast iron
valve boxes fitted with a valve box stabilizer.
(4)
Vaults and boxes shall not be allowed within driveway limits.
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Village of Cary
Christopher B. Burke Engineering, Ltd.
Preconstruction Meeting Agenda Items
( ) iv. Pipe - All plastic water main shall be installed with a minimum ten (10) gauge
solid copper tracer wire. The wire shall be continuous through valve vaults
and boxes and shall be accessible up to the inside top of all vault frames
and/or valve box covers.
( ) v. Water Service Lines
(1)
Service lines shall be continuous with no splices or change in material
between either the corporation and the curb stop or the curb stop
and the house meter.
( ) vi. Testing Requirements
(1)
Static Pressure
(2)
Leakage
(3)
Chlorination - (results to be delivered to McHenry Analytical by
CONTRACTOR
( ) E.

COMBINATION CONC C&G
( ) i. All C&G shall be continuously reinforced using two No. 4 bars.
( ) ii. Stamped with “W” indicating the location of a water service & Stamped with
“S” indicating the location of a sanitary sewer service.

( ) F.

DRIVEWAYS / APPROACHES
( ) i. No manholes, inlets, valve vaults or other types of structures shall be allowed
to be constructed in a driveway or driveway approach unless approved by
the Director of Public Works
( ) ii. Constructed with air-entrained Portland Cement – 4% to 6% in accordance
with the IDOT “Standard Specifications”. The concrete mix shall be a min.
of six bags of Portland Cement per CY of concrete and shall use fiberglass
reinforcement additives. The use of welded wire fabric is prohibited.
( ) iii. The final surface of all concrete driveway approaches shall have an
appropriate sealant applied in accordance with the IDOT “Standard
Specifications”.
( ) iv. When the subgrade has been prepared & no sooner than 24 hours prior to
placing concrete, the contractor shall notify the Village Inspector that forms
are in place and the subgrade is ready for inspection. No concrete shall be
placed until the subgrade has been inspected and approved
( ) v. Cold Weather Requirements. No concrete shall be placed when the air
temperature is below 40° F. or is between 40° and 45° F. and falling unless
approved by the Village Engineer. In no case shall concrete be placed on
frozen subgrade.

( ) G.

SIDEWALKS
( ) i. MATERIAL - All sidewalks shall be constructed of PCC Concrete & shall be
at least a 6 bag mix. 4% to 6% air- entrained & Slump of not less than 2
inches or more than 4 inches. Fiberglass reinforced additives shall be used
on all sidewalks extending through driveways.
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Village of Cary
Christopher B. Burke Engineering, Ltd.
Preconstruction Meeting Agenda Items
SUBGRADE PREPARATION When the subgrade has been prepared and no
sooner than 24 hours prior to placing concrete, the contractor shall notify
the Village Inspector that forms are in place and the subgrade is ready for
inspection. No concrete shall be placed until the subgrade has been
inspected and approved.
( ) iii. COLD WEATHER REQUIREMENTS – Same as for C&G and Driveways
( ) iv. When the temperature of the air is expected to drop below 40° F. within 24
hours after placing the concrete shall be protected with 9 inches of loose,
dry straw and a layer of burlap, or other acceptable material, for a period of
at least five days.
( ) ii.

( ) H.

STREET LIGHTING
( ) i. Street lighting systems shall be guaranteed from date of acceptance for a
period of 3 years.
( ) ii. Submit for review Shop Drawings / Catalog Cuts to Village for review (poles,
luminaries, conduit, controller, foundations, etc.)
( ) iii. Streetlights shall be no closer than 8 feet away from any fire hydrant.
( ) iv. SPARE POLES, LUMINARES & LAMPS - The Village shall be provided with
spare poles and luminaries for streetlight installations in the ratio of 1 for
every 20 in the system to be installed. A payment in lieu of spare poles and
luminaries, at the unit cost of a said streetlight installation, can be made
when determined by the Director of Public Works that a sufficient inventory
of the same type of pole and luminaries exists at Public Works.

( ) I.WIRE/CABLE REQUIREMENTS
( ) i. All wire and cable installed for street lighting system from the power source to
the lighting poles, shall be contained in either three conductor 1¼ inch
minimum diameter unit-duct manufactured from high density smooth wall
polyethylene electrical plastic duct or heavy-walled galvanized steel
conduit.
( ) ii. All wire, cable and unit-duct to be furnished are to be installed with a min.
burial of 30 inches in locations on the right-of-way side of the front set-back
limit and are to be installed with a min. burial of 48 inches in locations on
the rear yard side of the front set-back limit.
( ) iii. All circuits shall be tested in the presence of the Village Electrical Inspector.
( ) iv. Cable slack shall be provided such that there is a min. of 3 feet of slack at the
base of all light poles.
( ) v. When passing under concrete or asphalt surfaces, rigid galvanized steel
conduit not less than 2 inches in diameter shall be used for raceways for
unit-duct.
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Christopher B. Burke Engineering, Ltd.
Preconstruction Meeting Agenda Items
( ) J.

Wetland Improvements
( ) i. Annual Reports – To be forwarded to the Village for review
(emorimoto@caryillinois.com)

( ) K.

FINAL ACCEPTANCE
( ) i. Request in writing prior to August 15th directed to Village Engineer
( ) ii. Punch list work completed and re-inspected prior to Oct. 1st
( ) iii. One year Maintenance Period

( ) L.

OTHER ITEMS
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APPENDIX 24
Employee Training Agendas or Course Information

Cary NPDES Compliance Seminar Outline
I.

NPDES Program Overview
a. What is NPDES?
b. What is MS4?
o Aspects of MS4s
c. What is a BMP?
d. Why are we here?

II.

Regulation of Discharges to the MS4
a. Illicit Discharges
o Examples
o Detergents
o Sanitary Sewer Waste
o Naturally Occurring Discharges
o Exemptions
b. Construction Runoff Control
o Silt Fence
o Dust Control
o Wattles vs. Straw Bales
o Inlet Protection
o Riprap
o Check Dams
o Diversion Dikes
o Washouts
o Dewatering Activities
c. Pollution Prevention and Good Housekeeping
o Salt Storage
o Municipal Projects
o Material Storage
o Street Sweeping
o Chemical Storage
o Proper Disposal
d. Consequences of Non-Compliance

APPENDIX 25
Compliance Documentation - Public Education and Outreach

Public Works

Awards & Recognitions
Tree City USA
The Village of Cary is a designated Tree City USA . For more
information on Tree City USA, visit the Arbor Day Foundation website.

IDPH Fluoridation Award
Fluoride is commonly added to drinking water supplies as an effort to
improve quality of life through less tooth decay. For the 20th
consecutive year, the Village of Cary’s Public Works Department has
been awarded the top honor from the Illinois Department of Public
Health for maintaining optimum fluoride levels in the drinking water
system. This award is given to water supply systems that achieve

perfect compliance for every month of the year, of which 427
community water systems were recognized in 2015.
Of the 1,838 water supply systems in the state of Illinois, Cary is one
of only 60 to achieve this honor for at least 20 consecutive years.

Wastewater Treatment Plant of the Year
The Village of Cary Wastewater Treatment Facility was honored by
the Illinois Association of Water Pollution Control Operators as "2010
Plant of the Year" for excellence of operation.

Contact Information
Erik Morim oto, PE, PTOE
Director of Public Works
Village Engineer
Mike Walsh
Assistant Director
Address for Deliver ies:
Cary Public Works Facility
454 Cary Woods Circle
Cary, IL 60013
Phone:
(847) 639-0003
Fax:
(847) 639-4963
Email:
CaryPW@CaryIllinois.com

Hours:
Monday  Friday
7:00 am  3:30 pm
After-Hours Emergencies:
Dial 91-1

Enable Google Translate

TEXTCASTER
VIEW A MEETING ONLINE
In the ongoing effort to increase
transparency the Village Board
encourages all interested residents
to view Committee of the Whole
and Village Board meetings live or
after the fact. To view the most
recent meeting, as well as previous
meetings utilize the following link:
View Meetings

In an effort to improve
communication with Village
residents, the Village has chosen
the TextCaster messaging program
to broadcast timely information.
This program is a webbased application that
allows Village personnel to
broadcast content to many people
simultaneously across multiple
delivery methods. Residents can
elect to receive text messages on a
cellular telephone or an e-mail to a
chosen e-mail account.
Individuals wishing to receive
information from the Village need
only to select the topics they wish
to receive information about by
following the subscription
prompts. You can also receive
National Weather Service alerts
through this service. This system
will also be used to contact
residents in the event of an
emergency. The reverse 9-1-1
system previously provided by the
McHenry County Emergency
Telephone System Board has been
discontinued due to the migration
of County residents to wireless
telephone versus landlines.

BE PREPARED
There are a number of
ways residents can stay
informed during an evolving
weather situation. One of them is
to use the National Weather
Service mobile phone
application at
http://mobile.weather.gov. This
application provides weather
information in a timely and
convenient format. Please
remember, outdoor weather
alerting systems (sirens) are
designed to alert individuals
located outside of a structure. It is
important for you to take proactive
steps to obtain weather
information to keep you and your
family safe.
For more information visit
http://www.nws.noaa.gov/nwr/

Sign up for TextCaster

Enable Google Translate

Stormwater Pollution Prevention
National Pollutant Discharge Elimination System (NPDES)

Water Pollution degrades surface waters, making them unsafe for drinking, fishing, swimming
and other activities.
As authorized by the Clean Water Act, the National Pollutant Discharge Elimination System
(NPDES) permit program controls water pollution by regulating point sources that discharge
pollutants into the waters of the United States. Point sources are discrete conveyances such as
pipes or man-made ditches.
Since its introduction in 1972, the NPDES permit program is responsible for significant
improvements to our nation's water quality. Individual homes that are connected to a municipal
system, use a septic system or do not have a surface discharge do not need an NPDES permit;
however, industrial, municipal and other facilities must obtain permits if their discharges go
directly to surface waters.
The Village of Cary discharges stormwater from its storm sewer system under IEPA General
National Pollutant Discharge Elimination System Permit No. ILR40.
As a condition of the permit, the Village is required to set goals for a five-year period in order to
reduce pollution to the receiving waters. These goals are described in the Notice of Intent (NOI).
After each program year, the Village must document its status of compliance with, and any
changes to, the Notice of Intent in an Annual Facility Inspection Report (AFIR).
Stormwater Pollution Prevention Resources:
McHenry County Division of Water
U.S. EPA

Wintertime Stormwater Pollution Prevention

With colder weather right around the corner, water pollution prevention is very critical. Winter
brings with it unique and significant pollution concerns to our lakes and rivers. Because the
ground will be frozen over the next few months, it acts like a hard surface similar to asphalt or
concrete. It no longer has the ability to act like a natural filter.
Pollutants accumulate in snow banks and ice all winter long. Once the snow melts, all the grime,
grit, dirt, road salt and other pollutants are washed into our stormwater systems, rivers and
lakes. This seasonal addition of melt water can result in the largest single annual water runoff
event in our region and contributes significant amounts of pollutants to sensitive streams and
rivers. It is important that we take steps to reduce the amount of potential pollution sources
during the winter months.
Be stingy with your salt application and consider alternative salting methods. Road salt can be
harmful to plants, aquatic life and drinking water supplies. Salt alternatives like potassium
acetate (KA) or calcium magnesium acetate (CMA) are less damaging to homes and
landscaping and can be used to de-ice and improve traction on a walkway or driveway. If you do
apply salt, shovel first and apply as little as possible.
Correctly calibrate equipment. Contractors and road crews should correctly calibrate their road

salt application equipment. Not only will this benefit the environment by preventing overapplication, but it will save northeast Illinois communities thousands of dollars in their road salt
allocations.
Rethink rinsing your garage floor. While it is tempting to take out the hose and wash that ugly,
gray sludge and salt off your car and out of your garage on a mild winter day - please stop!
Residue left from road salt, oil, gas and other road pollutants drops from your car and ends up
on the garage floor. Your garage runoff most likely drains into a storm sewer drain, ditch, river or
lake, which means you are flushing pollutants from your garage right into our streams, and
eventually into the Fox River. One alternative is to clean your car by taking it to a commercial
car wash where the drains flow to waste water treatment facilities. A clean car also means a
cleaner garage!
Watch your waste. Picking up pet waste is just as important in the wintertime as it is in the
warmer months. Animal waste can be a significant source of harmful bacterial and disease.
Cooler temperatures and frozen soil slow down the decay process. When the snow finally does
melt, you will have a very unpleasant surprise waiting if pet waste is not removed daily. If you
have horses or livestock, don't spread manure in the winter months. Manure is not effective in
cold weather and doesn't break down in the soil. It accumulates on the surface and is then
washed directly into streams and lakes during thaws, contributing bacteria and excessive
nutrients to our surface waters.
Winterize your rain barrel. Winter freezing and thawing can crack and damage your rain barrel
and fixtures. So before the snowflakes begin to fly, disconnect your rain barrel and turn it upside
down or bring it inside somewhere warm and dry. Remember to reconnect your downspouts or
direct rooftop drainage away from your foundation in a safe and non-erosive manner.
Cover bare soil. If you are doing earthwork in the winter, remember to maintain your
construction side erosion and sediment control practices to keep soil and other pollutants on
your site and out of our streams and lakes. Late winter thaws and saturated soil conditions can
lead to a very muddy spring. So be prepared and maintain erosion and sediment control
practices all winter long and plant winter ground cover on areas with bare soil to prevent soil
erosion.
Printable version of these Wintertime Pollution Prevention tips.

How to Reduce Pollutants in Stormwater Runoff

The Village of Cary sponsors or participates in a number of programs that help improve water
quality by working to eliminate pollutants, such as:

Stream Clean Up Event

Spring Cleanup Event
Annual Cary Pride Cleanup Day Event
Please call (847) 639-0003 to report any suspicious discharges to the storm sewer system or a
body of water.

Impacts of stormwater discharges on water bodies

More information can be found on the following sites or fact sheets:
Managing Wet Weather with Green Infrastructure

After the Storm
Rivers and Streams Begin at your Front Door
Storm Sewers - Rivers Beneath our Feet
Sourcewater Protection
Lawn Watering
Managing Your Household Chemicals
Rethinking Yard Care

EPA launches Green Infrastructure Website

Green Infrastructure uses vegetation, soils and natural processes to manage water and create
healthier urban environments. This website is a one-stop shop for resources on green
infrastructure that features improved navigability and up-to-date content, including a wealth of
publications and tools developed by EPA, state and local governments, the private sector,
nonprofit organizations and academic institutions.

Getting more involved

Many area organizations have an interest in protecting the quality of our water. Contact any of
the following organizations and find out what they are doing and how you can get involved.
Friends of the Fox River
Fox River Ecosystem Partnership
McHenry County Water Resources Division
McHenry-Lake County Soil and Water Conservation District

1.

VIEW A MEETING ONLINE
In the ongoing effort to increase transparency the Village Board encourages all interested
residents to view Committee of the Whole and Village Board meetings live or after the
fact. To view the most recent meeting, as well as previous meetings utilize the following
link: View Meetings

1.

TEXTCASTER
In an effort to improve communication with Village residents, the Village has chosen the
TextCaster messaging program to broadcast timely information. This program is a webbased application that allows Village personnel to broadcast content to many people
simultaneously across multiple delivery methods. Residents can elect to receive text
messages on a cellular telephone or an e-mail to a chosen e-mail account.
Individuals wishing to receive information from the Village need only to select the topics they
wish to receive information about by following the subscription prompts. You can also
receive National Weather Service alerts through this service. This system will also be used
to contact residents in the event of an emergency. The reverse 9-1-1 system previously
provided by the McHenry County Emergency Telephone System Board has been
discontinued due to the migration of County residents to wireless telephone versus landlines.
Sign up for TextCaster

BE PREPARED
There are a number of ways residents can stay informed during an evolving weather
situation. One of them is to use the National Weather Service mobile phone
application athttp://mobile.weather.gov. This application provides weather information in a
timely and convenient format. Please remember, outdoor weather alerting systems (sirens)
are designed to alert individuals located outside of a structure. It is important for you to take
proactive steps to obtain weather information to keep you and your family safe.
For more information visithttp://www.nws.noaa.gov/nwr/

APPENDIX 26
Compliance Documentation – Public Participation and Involvement

APPENDIX 27
Compliance Documentation – Illicit Discharge Detection Elimination System
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DIVISION III. - SEWERS
CHAPTER 13.16. - USE REGULATIONS[6]

Footnotes:
--- (6) --Editor's note—Prior ordinance history: Ord. Nos. 78-10-2, 78-12-1, 81-3-1, 81-3-2, 84-5-7, 85-8-4, 85-10-2, 86-4-15, 86-5-10, 86-5-11, 86-7-3, 87-4-4,
87-6-4, 87-11-6, 88-1-4, 88-9-5, 88-11-2, 90-5-2, 90-6-5, 91-3-4, 91-7-5, 92-4-1, 92-4-5, 92-8-3, 92-8-4, 92-8-5.

Sec. 13.16.009. - Installation of sanitary sewer mains.
Any property owner who is required by Village ordinance to connect to an existing Village sanitary
sewer main, and any property owner or user who otherwise voluntarily elects to connect to such existing
Village sanitary sewer mains, shall, at their own sole and exclusive expense, install such sanitary sewer
mains as may be speci쫴系ed by the Director of Public Works or designee, along the entire road frontage of the
subject property, or within existing easements located on the subject property which have been provided
for that purpose, or within such other location or locations as may be designated by the Director of Public
Works or designee; provided, however, that upon application by such property owner or user, and for good
cause shown, the Board of Trustees may vary the requirements in this section.
(Code 1981, § 13.16.009; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.010. - Permits.
It is unlawful to make any connection with any Village sewer without having 쫴系rst obtained a permit
therefor. Applications for such permits shall be made to the Director of Community Development, and shall
be accompanied by a statement as to the purpose of such connection, the premises to be served and the
speci쫴系cation of such pipe to be connected and the drain from house to sewer pipe. No such permit shall be
issued unless he or she shall have found that the ordinances of the Village would be complied within the
making of such connection. Fees for connecting to such Village sewer shall be charged as follows:
A.

1.

For each single-family residence and for each and every dwelling unit in a two (2) family and
multifamily dwelling structure, the fees for connecting to the Village sewer shall be payable at
the time application for permit is made and shall be seven hundred 쫴系fty dollars ($750.00).

2.

From December 1, 2007, to November 30, 2008, the aforesaid one (1) inch tap-on or connection
charge for each attached and detached single-family residence shall be 쫴系ve thousand six
hundred 쫴系fty-six dollars ($5,656.00) and for each and every dwelling unit in a two (2) family and
multi-family (excepting attached single-family residences) dwelling structure the tap-on fee or
connection charge shall be four thousand one hundred eighty dollars ($4,180.00). On and after
December 1, 2008, the aforesaid one (1) inch tap-on or connection fee for each attached and

https://www.municode.com/library/il/cary/codes/code_of_ordinances?nodeId=CO_TIT13WASE_DIVIIWA_CH13.12BICH_S13.12.090COCO
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detached single-family residence shall be six thousand six hundred 쫴系fty six dollars ($6,656.00)
for each and every dwelling unit in a two-family and in a multi-family (excepting attached
single-family residences) dwelling structure the fee shall be 쫴系ve thousand one hundred eighty
dollars ($5,180.00).
B.

For each commercial and industrial use and for all other nonresidential uses, the charge for
connecting to the Village sewer shall be payable at the time application for permit is made and shall
be based on the diameter of the water tap (whether to Village water or otherwise), at the water
main, as follows:

Diameter of Water Tap

Connection Charge to Village Sewer

December 1, 2007 to

December 1, 2008

November 30, 2008

Going Forward

1½ inch minimum

$6,460.00

$7,460.00

2 inches

$9,832.00

$10,832.00

Over 2 inches

To be negotiated with Village Board

Where the diameter of the water tap on the water meter is larger than four (4) inches, the charge
for connection to the Village sewer shall be calculated at the rate of seven hundred dollars
($700.00) per square inch for each and every inch, or fractional part thereof, of the cross sectional
pipe area of the water tap at the water meter.
(Code 1981, § 13.16.010; Ord. No. 98-5-1, § 1(part); Ord. No. 96-11-5, § 1; Ord. No. 95-11-3, § 5; Ord. No. O0302-03, §§ 2, 5, 2-18-2003; Ord. No. O07-11-10, §§ 2, 4, 11-20-2007)
Sec. 13.16.019. - Annual budget.
A.

The Village shall prepare annually, prior to the close of the 쫴系scal year, an estimate of anticipated costs
of operation, maintenance and replacement for the forthcoming 쫴系scal year, speci쫴系cally including direct
operation and maintenance, administration, equipment replacement, and depreciation costs, which
estimate shall be submitted to the Village Board to be considered, amended if necessary, and adopted
for the subsequent year by ordinance.

B.

The adequacy of the sewer user service charges shall be reviewed annually by the certi쫴系ed public
accountants for the Village in the annual audit report. The service charges shall be revised periodically
to re翇簏ect changes in debt service or in operation and maintenance costs, including replacement costs.
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(Code 1981, § 13.16.019; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.020. - Rates.
A.

There are established bi-monthly rates or charges for the use and service of the sewerage system of the
Village. Such rates or charges shall be based upon the amount of the water meter reading for each bimonthly (two-month). Users of the sewerage system of the Village shall be charged the following bimonthly rates:
1.

Inside the corporate limits of the Village. For sewerage users located inside the corporate limits of
the Village the rate charge for each one thousand (1,000) gallons of sewerage used shall be as
follows:

Commencing January 1, 2012

$3.03

Commencing May 1, 2013

$3.12

Retroactive to January 1, 2013, with the three dollar and three cents ($3.03) per one thousand
(1,000) gallons of water used as a baseline, the Village's sewer rates shall increase three percent
(3%) annually, on May 1 of each year. This increase shall be established administratively with no
further action required by the Village Board through April 30, 2018.
2.

Outside the corporate limits of the Village. For the purpose of recovering capital cost, sewerage
users located outside of the corporate limits of the Village shall be assessed a sewerage user
charge equal to one and one-half (1½) times the aforesaid sewerage rates charged to users located
within the Village corporate limits.

B.

In all cases in which users of the sewerage system are not supplied with water from the Village water
system, the user will be required to have a Village water meter installed by the Village on the user's
water supply at the user's expense to measure the volume of water discharge into the Village sewer
system. The volume of water so metered shall be computed with the appropriate sewerage rate in
determining the user's quarterly sewerage charge.

C.

It is understood that all Village metered customers shall pay a base monthly fee for each meter they
possess related to water and/or sewer service from the Village. No matter if a metered customer has
just water service, sewer service, or both water and sewer service, each metered customer will be
charged one (1) base fee per month/per meter. The base fee shall be as follows:

Commencing January 1, 2012

$2.08
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May 1, 2013

$2.14

Retroactive to January 1, 2013, with the rate of two dollars and eight cents ($2.08) used as a baseline, the
Village's base rate shall increase three percent (3%) annually, on May 1 of each year. This increase shall be
established administratively with no further action required by the Village Board through April 30, 2018.
(Code 1981, § 13.16.020; Ord. No. 95-12-7, § 1(part); Ord. No. 95-11-4, § 1(part); Ord. No. 95-2-1, §§ 2, 3(part);
Ord. No. O06-03-09, 3-21-2006; Ord. No. O08-01-03, 1-2-2008; Ord. No. O09-06-06, § 1(13.16.020), 6-162009; Ord. No. O13-01-03, 1-15-2013)
Sec. 13.16.025. - Sewer service excess concentration surcharge.
A.

Water usage shall be determined from readings taken from approved water meters and/or sewage
meters for wastewater and shall assume discharge to the sewers of a wastewater having normal
concentrations of two hundred (200) mg/l BOD and two hundred 쫴系fty (250) mg/l suspended solids.

B.

The following surcharges shall be applied to all users that discharge wastewater with strengths greater
than the local limits established in Section 13.20.020(C) for the following constituents only. A waiver to
discharge wastewater with strengths greater than the local limits must be obtained from the Director of
Public Works or designee as described in Section 13.20.020(F).

COD

=

surcharge
TDS surcharge

$0.30 per pound in excess of the local limits established in Section
13.20.020(C)

=

$0.30 per pound in excess of the local limits established in Section
13.20.020(C)

BOD

=

surcharge
TSS surcharge

$0.30 per pound in excess of the local limits established in Section
13.20.020(C)

=

$0.30 per pound in excess of the local limits established in Section
13.20.020(C)

NH 3 N
surcharge

=

$0.30 per pound in excess of the local limits established in Section
13.20.020(C)
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The surcharge rate shall increase by a minimum of three percent (3%) per year. This increase shall
occur on May 1, 1999, and on each May 1 thereafter.

(Code 1981, § 13.16.025; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.030. - Service charges.
A.

Charges for sewerage service shall be made each bi-monthly period of the 쫴系scal year. All bills are to be
rendered as of the 쫴系rst day of the month following the two (2) month period for which charges are
made, and shall be due and payable on or before the last day of the month that the bill is sent out. A
penalty in the amount of ten percent (10%) of the original invoice shall be added to all unpaid invoices
after the due date. However, if a bill is due on a holiday, customers will be allowed to pay their bills by
the end of the 쫴系rst business day following the holiday without incurring the ten percent (10%) penalty.
Supplemental or 쫴系nal bills shall be due thirty (30) days from the date they are mailed.

B.

The ten percent (10%) penalty applied to all unpaid invoices after the due date can be waived at the
discretion of the Finance Director, or, or his designee, only one time per account, during a given twelve
(12) month period, provided that account has no record of any penalties having been assessed during
the prior twelve (12) month period.

(Code 1981, § 13.16.030; Ord. No. 98-5-1, § 1(part): Ord. No. 95-2-1, § 5(part); Ord. No. O05-09-02, § 2, 9-62005; Ord. No. O05-10-4, § 2, 10-4-2005)
Sec. 13.16.035. - Metered sewer service.
A.

Metered usage shall be read to the lowest even increment of one thousand (1,000) gallons. Sewer users
who obtain any portion of their water service from other than public water supply sources shall install
and maintain, at no expense to the Village, water meters of a type approved by the Director of Public
Works or designee for the purpose of metering the water usage obtained from such other sources.
Whenever required by the Director of Public Works or designee, sewage metering devices shall be
installed and maintained, at no expense to the Village, when the volume of wastewater discharged to
the public sewer cannot be otherwise determined by use of water meters. Metering devices shall not be
removed without the consent of the Director of Public Works or designee unless sewer use service is
canceled.

B.

The Village shall read water meters located in meter manholes, outside-reading water meters, and,
upon request, water meters in commercial or industrial establishments.

(Code 1981, § 13.16.035; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.040. - Reserved.
Sec. 13.16.050. - Street excavations.
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The provisions of the ordinance relating to excavation in streets (see Chapter 12.16) shall be complied
with in making excavations in streets or other public places for sewer connections.
(Code 1981, § 13.16.050; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.060. - Garage drainage.
Floor drains in garages shall be connected with the storm sewer system. Such drains shall have
intercepting mud or grease traps adequate to prevent the 翇簏ow of mud or grease into the sewer system.
(Code 1981, § 13.16.060; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.070. - Stormwater drains.
A.

It is unlawful for any person, 쫴系rm or corporation to discharge or cause to be discharged any
stormwater, surface water, groundwater, roof runo껦㬛, cooling water to any sanitary sewer.

B.

It is unlawful for any person, 쫴系rm or corporation to connect to cause to be connected, any drain
carrying, or to carry, any toilet, sink, basement, septic tank, cesspool, industrial waste, process
wastewater, or any 쫴系xture or device discharging polluting substances, to any stormwater drain in the
Village.

C.

Stormwater and all other unpolluting drainage shall be discharged into storm sewers or into a natural
outlet.

D.

All stormwater drains, including roof drains, yard drains, area drains and surface drains, now connected
to any sanitary sewer or sanitary building sewer, shall be disconnected therefrom within six (6) months
from the date of the passage of the ordinance codi쫴系ed in this chapter.

E.

All stormwater drains, including roof drains, yard drains, area drains, and surface drains, shall be
connected to existing storm sewers where such sewers are available. If the sewers are not available,
then the stormwater may be emptied into natural outlets, or may be run onto the street pavement area
at the gutter or ditch line. However, in no case shall such water be discharged so as to run over a public
sidewalk.

(Code 1981, § 13.16.070; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.080. - Inspections.
The Director of Community Development, or his or her authorized representative, shall have the power
to enter any building or premises on or in which such drains have been constructed or are being altered,
installed or repaired, at all reasonable hours, to make inspections to insure compliance with this chapter.
(Code 1981, § 13.16.080; Ord. No. 98-5-1, § 1(part))
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Sec. 13.16.090. - Nonpayment of charges.
The water supply and sewer service may be shut o껦㬛 from any premises for which the bill for sewer
charges remains unpaid for forty-쫴系ve (45) days after it is rendered. When shut o껦㬛, such service shall not be
renewed except upon payment of the charges due plus twenty-쫴系ve dollars ($25.00).
(Code 1981, § 13.16.090; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.100. - Lien; notice of delinquency.
A.

Whenever a bill for sewer service remains unpaid sixty (60) days after it has been rendered, the Village
may 쫴系le with the County Recorder of Deeds a statement of lien claim. This statement shall contain the
legal description of the premises served, the amount of the unpaid bill, and a notice that the Village
claims a lien for this amount as well as for all charges for sewer service subsequent to the period
covered by the bill.

B.

If the user of sewer service whose bill is unpaid is not the owner of the premises, and the Village has
notice of this, notice shall be mailed to the owner of the premises, if his or her address be known to the
Village, whenever such bill remains unpaid for a period of thirty (30) days after it has been rendered.

C.

The failure of the Village to record such lien claim or to mail such notice or the failure of the owner to
receive such notice shall not a껦㬛ect the right to foreclose the lien for unpaid sewer charges as
mentioned in Section 13.16.090.

(Code 1981, § 13.16.100; Ord. No. 98-5-1, § 1(part))
Sec. 13.16.110. - Foreclosure of lien.
Property subject to a lien for unpaid sewer charges shall be sold for nonpayment of the same, and the
proceeds of the sale shall be applied to pay the charges, after deducting costs, as is the case in the
foreclosure of statutory liens. Such foreclosure shall be by bill in equity in the name of the Village. The
Village Attorney is authorized and directed to institute such proceedings in the name of the Village in any
court having jurisdiction over such matters, against any property for which the bill for sewer charges has
remained unpaid sixty (60) days after it has been rendered.
(Code 1981, § 13.16.110; Ord. No. 98-5-1, § 1(part))
CHAPTER 13.18. - PUBLIC AND PRIVATE SEWERS AND DRAINS[7]

Footnotes:
--- (7) --Editor's note—Prior ordinance history: Ord. No. 87-6-5.
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Sec. 13.18.010. - Reserved.
Sec. 13.18.020. - Use of public sewers required.
A.

It is unlawful for any person or place, to deposit, or permit to be deposited in any unsanitary manner on
public or private property within any area under the jurisdiction of the Village, any human or animal
excrement, garbage or other objectionable waste.

B.

It is unlawful to discharge to any natural outlet or watercourse within any area under the jurisdiction of
the Village any sewage or other polluted water, except where suitable treatment has been provided in
accordance with subsequent provisions of this chapter.

C.

Except as hereinafter provided, it is unlawful to construct or maintain any privy, privy vault, septic tank,
cesspool or other facility intended or used for the disposal of sewage.

D.

The owner of all houses, buildings or properties used for human occupancy, employment, recreation,
or other purposes situated with the Village and abutting on any street, alley or right-of-way in which
there is now located or may in the future be located any public sanitary sewer of the Village, is required
at his or her expense to install suitable toilet facilities therein, and to connect such facilities directly to
the public sanitary sewer within ninety (90) days after the date of oᖕ슪cial notice to do so; provided that
such sewer is within four hundred (400) feet (121.9 meters) of the property line.

(Code 1981, § 13.18.020; Ord. No. 98-5-1, § 1(part))
Sec. 13.18.030. - Private sewage disposal; conditions.
A.

Where a public sanitary sewer is not available under the provisions of Section 13.18.020(D), the building
sewer shall be connected to a private sewage disposal system complying with the provisions of this
section.

B.

Before commencement of construction of a private sewage disposal system, the owner shall 쫴系rst obtain
a written permit signed by the Director of Public Works or designee. The application for such permit
shall be made on a form furnished by the Village, which the applicant shall supplement by any plans,
speci쫴系cations and other information as are deemed necessary by the Director of Public Works or
designee. A permit and inspection fee as required by the Village shall be paid at the time the application
is 쫴系led.

C.

A permit for a private sewage disposal system shall not become e껦㬛ective until the installation is
completed to the satisfaction of the Director of Public Works or designee. The Director of Public Works
or designee shall be allowed to inspect the work at any stage of construction and, in any event, the
applicant for the permit shall notify the Director of Public Works or designee when the work is ready for
쫴系nal inspection, and before any underground portions are covered. The inspection shall be made within
seventy-two (72) hours of the receipt of written notice by the Director of Public Works or designee.

D.
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The type, capacities, location and layout of a private sewage disposal system shall comply with all
recommendations of the State Private Sewage Disposal Licensing Act and Code, and with the State
Environmental Protection Agency. No permit shall be issued for any private sewage disposal system
employing subsurface soil absorption facilities where the area of the lot is less than twenty-two
thousand (22,000) square feet. No septic tank or cesspool shall be permitted to discharge to any natural
outlet or watercourse.
E.

The owner shall cooperate and maintain the private sewage disposal facilities in a sanitary manner at all
times, and at no expense to the Village.

F.

At such time as a public sanitary sewer becomes available to a property served by a private sewage
disposal system, as provided in Section 13.18.020(D), the building sewer shall be connected to the
sewer within ninety (90) days, and the private sewer disposal system shall be cleaned of sludge and
쫴系lled with sand or gravel.

G.

No statement contained in this section shall be construed to interfere with any additional requirements
that may be imposed by the building or zoning authority having jurisdiction of said property.

(Code 1981, § 13.18.030; Ord. No. 98-5-1, § 1(part))
Sec. 13.18.040. - Reserved.
Sec. 13.18.050. - Building sewers and connections.
A.

No unauthorized person shall uncover, make any connections with or opening into, use, alter or disturb
any public sewer or appurtenance thereof without 쫴系rst obtaining a written permit from the Director of
Public Works or designee.

B.

It is unlawful to discharge wastewater to any public sanitary sewer except those wastewaters in
compliance with standards promulgated pursuant to the Federal Act, or the State Act, or any rules,
regulations, ordinances or standards of the Village.

C.

There shall be two (2) classes of building sewer permits: for residential and commercial service, and for
service to establishments producing industrial wastes. In either case, the owner or his or her agent shall
make application on a special form furnished by the Village. The permit application shall be
supplemented by any plans, speci쫴系cations or other information considered pertinent in the judgment
of the Director of Public Works or designee. A permit and inspection fee of twenty dollars ($20.00) for a
residential or commercial building sewer permit shall be paid to the Village at the time the application is
쫴系led. The industry, as a condition of permit authorization, must provide information describing its
wastewater constituents, characteristics, and type of activity.

D.

A building sewer permit will be issued and a sewer connection shall be allowed only if it can be
demonstrated that the downstream sewerage works, including sewers, pump stations and wastewater
treatment facilities, have suᖕ슪cient reserve capacity to adequately and eᖕ슪ciently handle the additional
anticipated waste load.
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All costs and expense incident to the installation and connection of the building sewer shall be borne by
the owner. The person installing the building sewer for the owner shall be a plumber or sewer
contractor, and he or she shall indemnify the Village from any loss or damage that may directly or
indirectly be occasioned by the installation. Before a building sewer permit is issued, the plumber or
sewer contractor shall 쫴系le with the Director of Community Development an indemnity bond in the
amount of ten thousand dollars ($10,000.00), with corporate surety licenses to the business in the
State. In addition thereto, the plumber or sewer contractor shall 쫴系le with the Director of Community
Development a certi쫴系cate of insurance covering public liability insurance in the amount of one hundred
thousand dollars ($100,000.00)/three hundred thousand dollars ($300,000.00) for bodily injury and 쫴系fty
thousand dollars ($50,000.00) covering property damage.

F.

A separate and independent building sewer shall be provided for every building; except, where one
building stands at the rear of another on an interior lot and no private sewer is available or can be
constructed to the rear building through an adjoining alley, court, yard or driveway, the building sewer
from the front building may be extended to the rear building and the whole considered as one building
sewer.

G.

Old building sewers may be used in connection with a new building only when they are found on
examination and tested by the Director of Public Works or designee to meet all requirements of this
chapter.

H.

The building sewer shall be extra-heavy cast iron soil pipe and 쫴系tting conforming to CISPI Speci쫴系cations
HS-67 with compression-type rubber gasket joints conforming to ASTM Speci쫴系cation C564, or PVC
plastic sewer pipe conforming to ASTM D3034, thickness classi쫴系cation SDR35, or other suitable
materials approved by the Director of Public Works or designee.

I.

The building sewer shall not be less than six (6) inches diameter size pipe installed at a minimum invert
slope of 0.125 (one-eighth (1/8)) inch per foot, or not less than four (4) inch diameter size pipe in length
of not less than ten (10) feet installed at a minimum invert slope of 0.25 (one-fourth) inch per foot.
Building sewers shall be constructed in accordance with the requirements of the Director of Public
Works or designee as to trench excavation and back쫴系lling, installation of pipe and 쫴系ttings, and testing.

J.

The connection of the building sewer into the public sewer shall be made at the Y branch, if such
branch is available at a suitable location. If the public sewer is twelve (12) inches in diameter or less,
and no property location Y branch is available, the owner shall, at his or her expense, install a Y branch
in the public sewer at the location speci쫴系ed and installation approved by the Director of Public Works or
designee. Where the public sewer is greater than twelve (12) inches in diameter, and no properly
located Y branch is available, a neat hole may be cut into the public sewer to receive the building sewer,
with entry in the downstream direction at an angle of about forty-쫴系ve (45) degrees. A forty-쫴系ve (45)
degree ell may be used to make such connection, with the spigot end cut so as not to extend past the
inner surface of the public sewer. The invert of the building sewer at the point of connection shall be at
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the same or a higher elevation than the invert of the public sewer. A smooth, neat joint shall be made,
and the connection made secure and watertight by encasement in concrete. Special 쫴系ttings may be
used for the connection when approved by the Director of Public Works or designee.
K.

The building sewer pipe shall be bedded on a layer of gravel or crushed stone conforming to ASTM No.
67 speci쫴系cations, and shall have a minimum thickness of four (4) inches under the pipe barrel and two
(2) inches under bells. It shall be carefully placed and compacted around the pipe to provide uniform
support to the bottom quadrant.

L.

Whenever possible, the building sewer shall be brought to the building at an elevation below the
basement 翇簏oor. No building sewer shall be laid parallel to or within three (3) feet of any bearing wall
which might thereby be weakened. The depth shall be suᖕ슪cient to a껦㬛ord protection from frost. In all
buildings in which any building drain is too low to permit gravity 翇簏ow to the public sewer, sewage
carried by such drains shall be lifted by approved pumping devices and discharged to the building
sewer.

M.

No person shall make connection of roof downspouts, exterior foundation drains, areaway drains, or
other sources of surface runo껦㬛 or groundwater to a building sewer or building drain which in turn is
connected directly or indirectly to a public sanitary sewer.

N.

The applicant for the building sewer permit shall notify the Director of Community Development when
the building sewer is ready for inspection and connection to the public sewer. The connection shall be
made under the supervision of the Director of Public Works or designee.

O.

All excavations for building sewer installations shall be adequately guarded with barricades and lights
so as to protect the public from hazard. Streets, sidewalks, parkways and other property disturbed in
the course of the work shall be restored in a manner satisfactory to the Village. Prior to any excavation,
the plumber or sewer contractor shall notify all public and private utility companies.

(Code 1981, § 13.18.050; Ord. No. 98-5-1, § 1(part))
CHAPTER 13.20. - POLLUTION CONTROL

Sec. 13.20.010. - General provisions.
A.

Purpose and policy. This chapter sets forth uniform requirements for users of the publicly owned
treatment works for the Village and enables the Village to comply with all applicable State and Federal
laws, including the Clean Water Act (33 USC 1251 et seq.) and the General Pretreatment Regulations (40
CFR 403). The objectives of this chapter are:
1.

To prevent the introduction of pollutants into the publicly owned treatment works that will
interfere with its operation;

2.
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To prevent the introduction of pollutants into the publicly owned treatment works that will pass
through the publicly owned treatment works, inadequately treated, into receiving water, or
otherwise be incompatible with the publicly owned treatment work;
3.

To protect both publicly owned treatment works personnel who may be a껦㬛ected by wastewater
and sludge in the course of their employment and the general public;

4.

To promote reuse and recycling of industrial wastewater and sludge from the publicly owned
treatment works;

5.

To provide for fees for the equitable distribution of the cost of operation, maintenance, and
improvement of the publicly owned treatment works; and

6.

To enable the Village to comply with its national pollutant discharge elimination system permit
conditions, sludge use and disposal requirements, and any other Federal or State laws to which the
publicly owned treatment works is subject.

This chapter shall apply to all users of the publicly owned treatment works. The chapter authorizes the
issuance of wastewater discharge permits; provides for monitoring, compliance, and enforcement activities;
establishes administrative review procedures; requires user reporting; and provides for the setting of fees
for the equitable distribution of costs resulting from the program established herein.
B.

Administration. Except as otherwise provided herein, the Director of Public Works or designee shall
administer, implement, and enforce the provisions of this chapter. Any powers granted to or duties
imposed upon the Director of Public Works or designee may be delegated by the Director of Public
Works or designee to other Village personnel.

(Code 1981, § 13.20.010; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.020. - General sewer use requirements.
A.

Prohibited discharge standards.
1.

General prohibitions. No user shall introduce or cause to be introduced into the POTW any
pollutant or wastewater which causes pass through or interference. These general prohibitions
apply to all users of the POTW whether or not they are subject to categorical pretreatment
standards or any other national, State or local pretreatment standards or requirements.

2.

Speci쫴系c prohibitions. No user shall introduce or cause to be introduced into the POTW the following
pollutants, substances or wastewater:
a.

Pollutants which create a 쫴系re or explosive hazard in the POTW, including, but not limited to,
wastestreams with a closed-cup 翇簏ashpoint of less than one hundred forty (140) degrees
Fahrenheit (sixty (60) degrees Celsius) using the test methods speci쫴系ed in 40 CFR 261.21;

b.

Wastewater having a pH less than 5.0 or more than 9.0 or otherwise causing structural damage
to the POTW or equipment;

c.
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Solid or viscous substances in amounts which will cause obstruction of the 翇簏ow in the POTW
resulting in interference;
d.

Pollutants, including oxygen-demanding pollutants (BOD, COD, etc.), released in a discharge at
a 翇簏ow rate and/or pollutant concentration which, either singly or by interaction with other
pollutants, will cause interference with the POTW;

e.

Wastewater having a temperature greater than one hundred 쫴系fty (150) degrees Fahrenheit
(sixty-쫴系ve (65) degrees Celsius), or which will inhibit biological activity in the treatment plant
resulting in interference, but no in case wastewater which causes the temperature at the
introduction into the treatment plant to exceed one hundred four (104) degrees Fahrenheit
(forty (40) degrees Celsius);

f.

Petroleum oil, nonbiodegradable cutting oil, or products of mineral oil origin, in amounts that
will cause interference or pass through;

g.

Pollutants which result in the presence of toxic gases, vapors, or fumes within the POTW in a
quantity that may cause acute worker health and safety problems;

h.

Trucked or hauled pollutants, except at discharge points designated by the Director of Public
Works or designee in accordance with Section 13.20.030(D);

i.

Noxious or malodorous liquids, gases, solids, or other wastewater which, either singly or by
interaction with other wastes, are suᖕ슪cient to create a public nuisance or a hazard to life, or to
prevent entry into the sewers for maintenance or repair;

j.

Wastewater which impacts color which cannot be removed by the treatment process, such as,
but not limited to, dye wastes and vegetable tanning solutions, which consequently impacts
color to the treatment plant's e辗옓uent, thereby violating the Village's NPDES permit;

k.

Wastewater containing any radioactive wastes or isotopes except in compliance with applicable
State or Federal regulations;

l.

Stormwater, surface water, groundwater, artisan well water, roof runo껦㬛, subsurface drainage,
swimming pool drainage, condensate, deionized water, noncontact cooling water, and
unpolluted wastewater, unless speci쫴系cally authorized by the Director of Public Works or
designee;

m.

Sludges, screenings, or other residues from the pretreatment of industrial wastes;

n.

Medical wastes, except as speci쫴系cally authorized by the Director of Public Works or designee in
a wastewater discharge permit;

o.

Wastewater causing, alone or in conjunction with other sources, the treatment plant's e辗옓uent
to fail a toxicity test;

p.

Detergents, surface-active agents, or other substances which may cause excessive foaming in
the POTW;

q.

Fats, oils, or greases of animal or vegetable origin in concentrations greater than one hundred
(100) mg/l; or
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r.

Wastewater causing readings on an explosion hazard meter at the point of discharge into the
POTW, or at any point in the POTW, of more than one percent (1.0%) of the lower explosive
limit of the meter.

Pollutants, substances, or wastewater prohibited by this section shall not be processed or stored in
such a manner that they could be discharged to the POTW.
B.

National categorical pretreatment standards. The categorical pretreatment standards found at CFR
Chapter I, Subchapter N, Parts 405—471 are incorporated.
1.

Where a categorical pretreatment standard is expressed only in terms of either the mass or the
concentration of a pollutant in wastewater, the Director of Public Works or designee may impose
equivalent concentration or mass limits in accordance with 40 CFR 403.6(c).

2.

When wastewater subject to a categorical pretreatment standard is mixed with wastewater not
regulated by the same standard, the Director of Public Works or designee shall impose an alternate
limit using the combined wastestream formula in 40 CFR 403.6(e).

3.

A user may obtain a variance from a categorical pretreatment standard if the user can prove,
pursuant to the procedural and substantive provisions in 40 CFR 403.13, that factors relating to its
discharge are fundamentally di껦㬛erent from the factors considered by EPA when developing the
categorical pretreatment standard.

4.

A user may obtain a net gross adjustment to a categorical standard in accordance with 40 CFR
403.15.

C.

Local limits. The following pollutant limits are established to protect against pass through and
interference. No person shall discharge wastewater containing in excess of the following instantaneous
maximum allowable discharge limits:
50 mg/l ammonia-nitrogen (NH 3 N)
1.0 mg/l arsenic
200 mg/l biochemical oxygen demand (BOD)
0.5 mg/l cadmium
5.0 mg/l chromium
0.5 mg/l chromium, hexavalent
400 mg/l chemical oxygen demand (COD)
1.0 mg/l copper
1.0 mg/l cyanide
100 mg/l cyanide
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100 mg/l iron
1.0 mg/l lead
0.0005 mg/l mercury
3.0 mg/l nickel
100.0 mg/l oil and grease
5.0 mg/l phenols
1.7 mg/l phosphorus
5.0 mg/l selenium
1.0 mg/l silver
400 mg/l total dissolved solids (TDS)
200 mg/l total suspended solids (TSS)
0.5 mg/l zinc
The limits set forth in this subsection apply at the point where the wastewater is discharged to the POTW.
All concentrations for metallic substances are for "total" metal unless indicated otherwise. The Director of
Public Works or designee may impose mass limitations in addition to, or in place of, the concentration
based limitations of this subsection.
D.

Village's right of revision. The Village reserves the right to establish, by ordinance or in wastewater
discharge permits, more stringent standards or requirements on discharges to the POTW.

E.

Dilution. No user shall ever increase the use of process water, or in any way attempt to dilute a
discharge, as a partial or complete substitute for adequate treatment to achieve compliance with a
discharge limitation unless expressly authorized by an applicable pretreatment standard or
requirement. The Director of Public Works or designee may impose mass limitations on users who are
using dilution to meet applicable pretreatment standards or requirements, or in other cases when the
imposition of mass limitations is appropriate.

F.

Waiver. The Director of Public Works or designee may waive any portion of the local limits as
established herein for the following pollutants BOD, TSS, COD, NH 3 N, and TDS. Application must be
made describing the proposed discharge in detail.

(Code 1981, § 13.20.020; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.030. - Pretreatment of wastewater.
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Pretreatment facilities. The user shall provide wastewater treatment as necessary to comply with this
chapter and shall achieve compliance with all categorical pretreatment standards, local limits, and the
prohibitions set out in Section 13.20.020(A) within the time limitations speci쫴系ed by the EPA, the State, or
the Director of Public Works or designee, whichever is more stringent. Any facilities necessary for
compliance shall be provided, operated, and maintained at the user's expense. Detailed plans
describing such facilities and operating procedures shall be submitted to the Director of Public Works
or designee for review, and shall be acceptable to the Director of Public Works or designee before such
facilities are constructed. The review of such plans and operating procedures shall in no way relieve the
user for the responsibility of modifying such facilities as necessary to produce a discharge acceptable to
the Village under the provisions of this chapter.

B.

Additional pretreatment measures.
1.

Whenever deemed necessary, the Director of Public Works or designee may require users to
restrict their discharge during peak 翇簏ow periods, designate that certain wastewater be discharged
only into speci쫴系c sewers, relocate and/or consolidate points of discharge, separate sewage
wastestreams from industrial wastestreams, and such other conditions as may be necessary to
protect the POTW and determine the user's compliance with the requirements of this chapter.

2.

The Director of Public Works or designee may require any person discharging into the POTW to
install and maintain, on their property and at their expense, a suitable storage and 翇簏ow-control
facility to ensure equalization of 翇簏ow. A wastewater discharge permit may be issued solely for 翇簏ow
equalization.

3.

Grease, oil, and sand interceptors shall be provided when, in the opinion of the Director of Public
Works or designee, they are necessary for the proper handling of wastewater containing excessive
amounts of grease and oil, or sand; except that such interceptors shall not be required for
residential users. All interception units shall be of a type and capacity approved by the Director of
Public Works or designee and shall be so located to be easily accessible for cleaning and inspection.
Such interceptors shall be inspected, cleaned, and repaired regularly, as needed, by the user at
their expense.

4.

Users with the potential to discharge 翇簏ammable substances may be required to install and
maintain an approved combustible gas detection meter.

C.

Accidental discharge/slug control plans. At least once every two (2) years the Director of Public Works or
designee shall evaluate whether each signi쫴系cant industrial user needs an accidental discharge/slug
control plan. The Director of Public Works or designee may require any user to develop, submit for
approval, and implement such a plan. Alternatively, the Director of Public Works or designee may
develop such a plan for any user. An accidental discharge/slug control plan shall address, at a
minimum, the following:
1.

Description of discharge practices, including nonroutine batch discharges;

2.

Description of stored chemicals;
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3.

Procedures for immediately notifying the Director of Public Works or designee of any accidental or
slug discharge, as required by Section 13.20.060(F); and

4.

Procedures to prevent adverse impact from any accidental or slug discharge. Such procedures
include, but are not limited to, inspection and maintenance of storage areas, handling and transfer
of materials, loading and unloading operations, control of plant site runo껦㬛, worker training,
building of containment structures or equipment, measures for containing toxic organic pollutants,
including solvents, and/or measures and equipment for emergency response.

D.

Hauled wastewater.
1.

Septic tank waste may be introduced into the POTW as established by the Director of Public Works
or designee. Such waste shall not violate Section 13.20.020 or any other requirements established
by the Village. The Director of Public Works or designee may require septic tank waste haulers to
obtain wastewater discharge permits.

2.

The Director of Public Works or designee shall require haulers of industrial waste to obtain
wastewater discharge permits. The Director of Public Works or designee may require generators of
hauled industrial waste to obtain wastewater discharge permits. The Director of Public Works or
designee also may prohibit the disposal of hauled industrial waste. The discharge of hauled
industrial waste is subject to all other requirements of this chapter.

3.

Industrial waste haulers may discharge loads only at locations designated by the Director of Public
Works or designee. No load may be discharged without prior consent of the Director of Public
Works or designee. The Director of Public Works or designee may collect samples of each hauled
load to ensure compliance with applicable standards. The Director of Public Works or designee may
require the industrial waste hauler to provide a waste analysis of any load prior to discharge.

4.

Industrial waste haulers must provide a waste-tracking form for every load. This form shall include,
at a minimum, the name and address of the industrial waste hauler, permit number, truck
identi쫴系cation, names and addresses of sources of waste, and volume and characteristics of waste.
The form shall identify the type of industrial, known or suspected waste constituents, and whether
any wastes are RCRA hazardous wastes.

(Code 1981, § 13.20.030; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.040. - Wastewater discharge permit application.
A.

Wastewater analysis. When requested by the Director of Public Works or designee, a user must submit
information on the nature and characteristics of its wastewater within thirty (30) days of the request.
The Director of Public Works or designee is authorized to prepare a form for this purpose and may
periodically require users to update this information.

B.

Wastewater discharge permit requirement.
1.
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No signi쫴系cant industrial user shall discharge wastewater into the POTW without 쫴系rst obtaining a
wastewater discharge permit from the Director of Public Works or designee except that a
signi쫴系cant industrial user that has 쫴系led a timely application pursuant to Section 13.20.040(C) may
continue to discharge for the time period speci쫴系ed therein.
2.

The Director of Public Works or designee may require other users to obtain wastewater discharge
permits as necessary to carry out the purposes of this chapter.

3.

Any violation of the terms and conditions of a wastewater discharge permit shall be deemed a
violation of this chapter and subject the wastewater discharge permittee to the sanctions set out in
Sections 13.20.100 through 13.20.120. Obtaining a wastewater discharge permit does not relieve a
permittee of its obligation to comply with all Federal and State pretreatment standards or
requirements or with any other requirements of Federal, State, and local law.

C.

Wastewater discharge permitting—Existing connections. Any user required to obtain a wastewater
discharge permit who was discharging wastewater into the POTW prior to the e껦㬛ective date of the
ordinance codi쫴系ed in this chapter and who wishes to continue such discharges in the future, shall,
within forty-쫴系ve (45) days after such date, apply to the Director of Public Works or designee for a
wastewater discharge permit in accordance with Section 13.20.040(C), and shall not cause or allow
discharges to the POTW to continue after ninety (90) days of the e껦㬛ective date of the ordinance codi쫴系ed
in this chapter except in accordance with a wastewater discharge permit by the Director of Public Works
or designee.

D.

Wastewater discharge permitting—New connections. Any user required to obtain a wastewater
discharge permit who proposes to begin or recommence discharging into the POTW must obtain such
permit prior to the beginning or recommencing of such discharge. An application for this wastewater
discharge permit, in accordance with Section 13.20.040(E), must be 쫴系led at least ninety (90) days prior to
the date upon which any discharge will begin or recommence.

E.

Wastewater discharge permit application contents. All users required to obtain a wastewater discharge
permit must submit a permit application. The Director of Public Works or designee may require all
users to submit as part of an application the following information:
1.

All information required by Section 13.20.060(A)(2);

2.

Description of activities, facilities, and plant processes on the premises, including a list of all raw
materials and chemicals used or stored at the facility which are, or could accidentally or
intentionally be, discharged to the POTW;

3.

Number and type of employees, hours of operation, and proposed or actual hours of operation;

4.

Each product produced by type, amount, process or processes, and rate of production;

5.

Type and amount of raw materials processed (average and maximum per day);

6.

Site plans, 翇簏oor plans, mechanical and plumbing plans, and details to show all sewers, 翇簏oor drains,
and appurtenances by size, location and elevation, and all points of discharge;

7.

Time and duration of discharges; and
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8.

Any other information as may be deemed necessary by the Director of Public Works or designee to
evaluate the wastewater discharge permit application. Incomplete or inaccurate applications will
not be processed and will be returned to the user for revision.

F.

Application signatories and certi쫴系cation. All wastewater discharge permit applications and user reports
must be signed by an authorized representative of the user and contain the following certi쫴系cation
statement:
I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that quali쫴系ed personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
who manage the system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am
aware that there are signi쫴系cant penalties for submitting false information, including the possibility of
쫴系ne and imprisonment for knowing violations.

G.

Wastewater discharge permit decisions. The Director of Public Works or designee will evaluate the data
furnished by the user and may require additional information. Within thirty (30) days of receipt of a
complete wastewater discharge permit application, the Director of Public Works or designee will
determine whether or not to issue a wastewater discharge permit. The Director of Public Works or
designee may deny any application for a wastewater discharge permit.

(Code 1981, § 13.20.040; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.050. - Wastewater discharge permit issuance process.
A.

Wastewater discharge permit duration. A wastewater discharge permit shall be issued for a speci쫴系ed
time period, not to exceed two (2) years from the e껦㬛ective date of the permit. A wastewater discharge
permit may be issued for a period less than two (2) years, at the discretion of the Director of Public
Works or designee. Each wastewater discharge permit will indicate a speci쫴系c date upon which it will
expire.

B.

Wastewater discharge permit contents. A wastewater discharge permit shall include such conditions as
are deemed reasonably necessary by the Director of Public Works or designee to prevent pass through
or interference, protect the quality of the water body receiving the treatment plant's e辗옓uent, protect
worker health and safety, facilitate sludge management and disposal, and protect against damage to
the POTW.
1.

Wastewater discharge permits must contain:
a.

A statement that indicates wastewater discharge permit duration, which in no event shall
exceed 쫴系ve (5) years;

b.

A statement that the wastewater discharge permit is nontransferable without prior noti쫴系cation
to the Village in accordance with Section 13.20.050(E), and provisions for furnishing the new
owner or operator with a copy of the existing wastewater discharge permit;
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c.

E辗옓uent limits based on applicable pretreatment standards;

d.

Self-monitoring, sampling, reporting, noti쫴系cation, and record-keeping requirements. These
requirements shall include an identi쫴系cation of pollutants to be monitored, sampling location,
sampling frequency, and sample type based on Federal, State, and local law; and

e.

A statement of applicable civil and criminal penalties for violation of pretreatment standards
and requirements, and any applicable compliance schedule. Such schedule may not extend the
time for compliance beyond that required by applicable Federal, State, or local law.

2.

Wastewater discharge permits may contain, but need not be limited to, the following conditions:
a.

Limits on the average and/or maximum rate of discharge, time of discharge, and/or
requirements for 翇簏ow regulation and equalization;

b.

Requirements for the installation of pretreatment technology, pollution control, or construction
of appropriate containment devices, designed to reduce, eliminate, or prevent the introduction
of pollutants into the treatment works;

c.

Requirements for the development and implementation of spill control plans or other special
conditions, including management practices necessary to adequately prevent accidental,
unanticipated, or nonroutine discharges;

d.

Development and implementation of waste minimization plans to reduce the amount of
pollutants discharged to the POTW;

e.

The unit charge or schedule of user charges and fees for the management of the wastewater
discharged to the POTW;

f.

Requirements for installation and maintenance of inspection and sampling facilities and
equipment;

g.

A statement that compliance with the wastewater discharge permit does not relieve the
permittee of responsibility for compliance with all applicable Federal and State pretreatment
standards, including those which become e껦㬛ective during the term of the wastewater
discharge permit; and

h.

Other conditions as deemed appropriate by the Director of Public Works or designee to ensure
compliance with this chapter, and State and Federal laws, rules and regulations.

C.

Wastewater discharge permit appeals. The Director of Public Works or designee shall provide public
notice of the issuance of a wastewater discharge permit. Any person, including the user, may petition
the Director of Public Works or designee to reconsider the terms of a wastewater discharge permit
within thirty (30) days of notice of its issuance.
1.

Failure to submit a timely petition for review shall be deemed to be a waiver of the administrative
appeal.

2.

In its petition, the appealing party must indicate the wastewater discharge permit provisions
objected to, the reasons for this objection, and the alternative condition, if any, it seeks to place in
the wastewater discharge permit.
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3.

The e껦㬛ectiveness of the wastewater discharge permit shall not be stayed pending the appeal.

4.

If the Director of Public Works or designee fails to act within thirty (30) days, a request for
reconsideration shall be deemed to be denied. Decisions not to reconsider a wastewater discharge
permit, not to issue a wastewater discharge permit, or not to modify a wastewater discharge permit
shall be considered 쫴系nal administrative actions for purposes of judicial review.

5.

Aggrieved parties seeking judicial review of the 쫴系nal administrative wastewater discharge permit
decision must do so by 쫴系ling a complaint with the circuit court for McHenry County within sixty (60)
days.

D.

Wastewater discharge permit modi쫴系cation. The Director of Public Works or designee may modify a
wastewater discharge permit for good cause, including, but not limited to, the following reasons:
1.

To incorporate any new or revised Federal, State, or local pretreatment standards or requirements;

2.

To address signi쫴系cant alterations or additions to the user's operation, processes, or wastewater
volume or character since the time of wastewater discharge permit issuance;

3.

A change in the POTW that requires either a temporary or permanent reduction or elimination of
the authorized discharge;

4.

Information indicating that the permitted discharge poses a threat to the Village's POTW, Village
personnel, or the receiving waters;

5.

Violation of any terms or condition of the wastewater discharge permit;

6.

Misrepresentations or failure to fully disclose all relevant facts in the wastewater discharge permit
application or in any required reporting;

7.

Revision of or a grant of variance from categorical pretreatment standards pursuant to 40 CFR
403.13;

E.

8.

To correct typographical or other errors in the wastewater discharge permit; or

9.

To re翇簏ect a transfer of the facility ownership or operation to a new owner or operator.

Wastewater discharge permit transfer. Wastewater discharge permits may be transferred to a new
owner or operator only if the permittee gives at least thirty (30) days' advance notice to the Director of
Public Works or designee and the Director of Public Works or designee approves the wastewater
discharge permit transfer. The notice to the Director of Public Works or designee must include a written
certi쫴系cation by the new owner or operator which:
1.

States that the new owner and/or operator has no immediate intent to change the facility's
operations and processes;

2.

Identi쫴系es the speci쫴系c date on which the transfer is to occur; and

3.

Acknowledges full responsibility for complying with the existing wastewater discharge permit.
Failure to provide advance notice of a transfer renders the wastewater discharge permit void as of
the date of facility transfer.

F.

Wastewater discharge permit revocation. The Director of Public Works or designee may revoke a
wastewater discharge permit for good cause, including, but not limited to, the following reasons:
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1.

Failure to notify the Director of Public Works or designee of signi쫴系cant changes to the wastewater
prior to the changed discharge;

2.

Failure to provide prior noti쫴系cation to the Director of Public Works or designee of changed
conditions pursuant to Section 13.20.060(E);

3.

Misrepresentation or failure to fully disclose all relevant facts in the wastewater discharge permit
application;

4.

Falsifying self-monitoring reports;

5.

Tampering with monitoring equipment;

6.

Refusing to allow the Director of Public Works or designee timely access to the facility premises and
records;

7.

Failure to meet e辗옓uent limitations;

8.

Failure to pay 쫴系nes;

9.

Failure to pay sewer charges;

10.

Failure to meet compliance schedules;

11.

Failure to complete a wastewater survey or the wastewater discharge permit application;

12.

Failure to provide advance notice of the transfer of business ownership of a permitted facility; or

13.

Violation of any pretreatment standard or requirement, or any terms of the wastewater discharge
permit or this chapter.

Wastewater discharge permits shall be voidable upon cessation of operations or transfer of business
ownership. All wastewater discharge permits issued to a particular user are void upon the issuance of a new
wastewater discharge permit to that user.
G.

Wastewater discharge permit reissuance. A user with an expiring wastewater discharge permit shall
apply for wastewater discharge permit reissuance by submitting a complete permit application, in
accordance with Section 13.20.040(E), a minimum of thirty (30) days prior to the expiration of the user's
existing wastewater discharge permit.

H.

Regulation of waste received from other jurisdictions.
1.

If another municipality, or user located within another municipality, contributes wastewater to the
POTW, the Director of Public Works or designee shall enter into an intermunicipal agreement with
the contributing municipality.

2.

Prior to entering into an agreement required by Subsection H.1 of this section, the Director of
Public Works or designee shall request the following information from the contributing
municipality:
a.

A description of the quality and volume of wastewater discharge to the POTW by the
contributing municipality;

b.

An inventory of all users located within the contributing municipality that are discharging to the
POTW; and
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c.
3.

Such other information as the Director of Public Works or designee may deem necessary.

An intermunicipal agreement, as required by Subsection H.1 of this section, shall contain the
following conditions:
a.

A requirement for the contributing municipality to adopt a sewer use ordinance which is at
least as stringent as this chapter and local limits which are at least as stringent as those set out
in Section 13.20.020(C). The requirement shall specify that such ordinance and limits must be
revised as necessary to re翇簏ect changes made to the Village's ordinance or local limits;

b.

A requirement for the contributing municipality to submit a revised user inventory on at least
an annual basis;

c.

A provision specifying which pretreatment implementation activities, including wastewater
discharge permit issuance, inspection and sampling, and enforcement, will be conducted by
the Director of Public Works or designee; and which of these activities will be conducted jointly
by the contributing municipality and the Director of Public Works or designee;

d.

A requirement for the contributing municipality to provide the Director of Public Works or
designee with access to all information that the contributing municipality obtains as part of its
pretreatment activities;

e.

Limits on the nature, quality, and volume of the contributing municipality's wastewater at the
point where it discharges to the POTW;

f.

Requirements for monitoring the contributing municipality's discharge;

g.

A provision ensuring the Director of Public Works or designee access to the facilities of users
located within the contributing municipality's jurisdictional boundaries for the purpose of
inspection, sampling, and any other duties deemed necessary by the Director of Public Works
or designee; and

h.

A provision specifying remedies available for breach of the terms of the intermunicipal
agreement.

(Code 1981, § 13.20.050; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.060. - Reporting requirements.
A.

Baseline monitoring reports.
1.

Within either one hundred eighty (180) days after the e껦㬛ective date of a categorical pretreatment
standard, or the 쫴系nal administrative decision on a category determination under 40 CFR 403.6(a)(4),
whichever is later, existing categorical users currently discharging to or scheduled to discharge to
the POTW shall submit to the Director of Public Works or designee a report which contains the
information listed in Subsection A.2 of this section. At least ninety (90) days prior to
commencement of their discharge, new sources, and sources that become categorical users
subsequent to the promulgation of an applicable categorical standard, shall submit to the Director
of Public Works or designee a report which contains the information listed in Subsection A.2 of this
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section. A new source shall report the method of pretreatment it intends to use to meet applicable
categorical standards. A new source also shall give estimates of its anticipated 翇簏ow and quantity of
pollutants to be discharged.
2.

Users described in Subsection A.1 of this section shall submit the following information:
a.

Identifying information. The name and address of the facility, including the name of the
operator and owner.

b.

Environmental permits. A list of any environmental control permits held by or for the facility.

c.

Description of operations. A brief description of the nature, average rate of production, and
standard industrial classi쫴系cations of the operation(s) carried out by such user. This description
should include a schematic process diagram which indicates points of discharge to the POTW
from the regulated processes.

d.

Flow measurement. Information showing the measured average daily and maximum daily 翇簏ow,
in gallons per day, to the POTW from regulated process streams and other streams, as
necessary, to allow use of the combined wastestream formula set out in 40 CFR 403.6(e).

e.

Measurements of pollutants.
i.

The categorical pretreatment standards applicable to each regulated process.

ii.

The results of sampling and analysis identifying the nature and concentration, and/or
mass, where required by the standard or by the Director of Public Works or designee, of
regulated pollutants in the discharge from each regulated process. Instantaneous, daily
maximum, and long-term average concentrations, or mass, where required, shall be
reported. The sample shall be representative of daily operations and shall be analyzed in
accordance with procedures set out in Section 13.20.060(J).

iii.

Sampling must be performed in accordance with procedures set out in Section
13.20.060(K).

f.

Certi쫴系cation. A statement, reviewed by the user's authorized representative and certi쫴系ed by a
quali쫴系ed professional, indicating whether pretreatment standards are being met on a
consistent basis, and, if not, whether additional operation and maintenance ("O&M") and/or
pretreatment is required to meet the pretreatment standards and requirements.

g.

Compliance schedule. If additional pretreatment and/or O&M will be required to meet the
pretreatment standards, the shortest schedule by which the user will provide such additional
pretreatment and/or O&M. The completion date in this schedule shall not be later than the
compliance date established for the applicable pretreatment standard. A compliance schedule
pursuant to this section must meet the requirements set out in Subsection B of this section.

h.

Signature and certi쫴系cation. All baseline monitoring reports must be signed and certi쫴系ed in
accordance with Section 13.20.040(F).

B.

Compliance schedule progress reports. The following condition shall apply to the compliance schedule
required by Subsection A.2.g of this section:
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1.

The schedule shall contain progress increments in the form of dates for the commencement and
completion of major events leading to the construction and operation of additional pretreatment
required for the user to meet the applicable pretreatment standards (such events include, but are
not limited to, hiring an engineer, completing preliminary and 쫴系nal plans, executing contracts for
major components, commencing and completing construction, and beginning and conducting
routine operation);

2.

No increment referred to in Subsection B.1 of this section shall exceed nine (9) months;

3.

The user shall submit a progress report to the Director of Public Works or designee no later than
fourteen (14) days following each date in the schedule and the 쫴系nal date of compliance including,
as a minimum, whether or not it complied with the increment of progress, the reason for any delay,
and, if appropriate, the steps being taken by the user to return to the established schedule; and

4.

In no event shall more than nine (9) months elapse between such progress reports to the Director
of Public Works or designee.

C.

Reports on compliance with categorical pretreatment standard deadline. Within ninety (90) days
following the date for 쫴系nal compliance with applicable categorical pretreatment standards, or in the
case of a new source following commencement of the introduction of wastewater into the POTW, any
user subject to such pretreatment standards and requirements shall submit to the Director of Public
Works or designee a report containing the information described in Subsection A.2.d through f of this
section. For users subject to equivalent mass or concentration limits established in accordance with the
procedures in 40 CFR 403.6(c), this report shall contain a reasonable measure of the user's long-term
production rate. For all other users subject to categorical pretreatment standards expressed in terms of
allowable pollutant discharge per unit of production (or other measure of operation), this report shall
include the user's actual production during the appropriate sampling period. All compliance reports
must be signed and certi쫴系ed in accordance with Section 13.20.040(F).

D.

Periodic compliance reports.
1.

All signi쫴系cant industrial users shall, at a frequency determined by the Director of Public Works or
designee but in no case less than twice per year (in June and December), submit a report indicating
the nature and concentration of pollutants in the discharge which are limited by pretreatment
standards and the measured or estimated average and maximum daily 翇簏ows for the reporting
period. All periodic compliance reports must be signed and certi쫴系ed in accordance with Section
13.20.040(F).

2.

All wastewater samples must be representative of the user's discharge. Wastewater monitoring and
翇簏ow measurement facilities shall be properly operated, kept clean, and maintained in good working
order at all times. The failure of a user to keep its monitoring facility in good working order shall
not be grounds for the user to claim that sample results are unrepresentative of its discharge.

3.

If a user subject to the reporting requirement in this section monitors any pollutant more
frequently than required by the Director of Public Works or designee, using the procedures
prescribed in Subsection K of this section, the results of this monitoring shall be included in the
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report.
E.

Reports of changed conditions. Each user must notify the Director of Public Works or designee of any
planned signi쫴系cant changes to the user's operations or system which might alter the nature, quality, or
volume of its wastewater at least thirty (30) days before the change.
1.

The Director of Public Works or designee may require the user to submit such information as may
be deemed necessary to evaluate the changed condition, including the submission of a wastewater
discharge permit application under Section 13.20.040(E).

2.

The Director of Public Works or designee may issue a wastewater discharge permit under Section
13.20.040(G) or modify an existing wastewater discharge permit under Section 13.20.050(D) in
response to changed conditions or anticipated changed conditions.

3.

For purposes of this requirement, signi쫴系cant changes include, but are not limited to, 翇簏ow increases
of twenty percent (20%) or greater, and the discharge of any previously unreported pollutants.

F.

Reports of potential problems.
1.

In the case of any discharge, including, but not limited to, accidental discharges, discharges of a
nonroutine, episodic nature, a noncustomary batch discharge, or a slug load, that may cause
potential problems for the POTW, the user shall immediately telephone and notify the Director of
Public Works or designee of the incident. This noti쫴系cation shall include the location of the
discharge, type of waste, concentration and volume, if known, and corrective actions taken by the
user.

2.

Within 쫴系ve (5) days following such discharge, the user shall, unless waived by the Director of Public
Works or designee, submit a detailed written report describing the cause(s) of the discharge and
the measures to be taken by the user to prevent similar future occurrences. Such noti쫴系cation shall
not relieve the user of any expense, loss, damage, or other liability which may be incurred as a
result of damage to the POTW, natural resources, or any other damage to person or property; nor
shall such noti쫴系cation relieve the user of any 쫴系nes, penalties, or other liability which may be
imposed pursuant to this chapter.

3.

A notice shall be permanently posted on the user's bulletin board or other prominent place
advising employees whom to call in the event of a discharge described in Subsection F.1 of this
section. Employers shall ensure that all employees, who may cause such a discharge to occur, are
advised of the emergency noti쫴系cation procedure.

G.

Reports from unpermitted users. All users not required to obtain a wastewater discharge permit shall
provide appropriate reports to the Director of Public Works or designee as the Director of Public Works
or designee may require.

H.

Notice of violation/repeat sampling and reporting. If sampling performed by a user indicates a violation,
the user must notify the Director of Public Works or designee within twenty-four (24) hours of becoming
aware of the violation. The user shall also repeat the sampling and analysis and submit the results of
the repeat analysis to the Director of Public Works or designee within thirty (30) days after becoming
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aware of the violation. The user is not required to resample if the Director of Public Works or designee
monitors at the user's facility at least once a month, or if the Director of Public Works or designee
samples between the user's initial sampling and when the user receives the results of this sampling.
I.

Noti쫴系cation of the discharge of hazardous waste.
1.

Any user who commences the discharge of hazardous waste shall notify the POTW, the EPA
Regional Waste Management Division Director, and State hazardous waste authorities, in writing, of
any discharge into the POTW of a substance which, if otherwise disposed of, would be hazardous
waste under 40 CFR 261. Such noti쫴系cation must include the name of the hazardous waste as set
forth in 40 CFR 261, the EPA hazardous waste number, and the type of discharge (continuous,
batch, or other). If the user discharges more than one hundred (100) kilograms of such waste per
calendar month to the POTW, the noti쫴系cation also shall contain the following information to the
extent such information is known and readily available to the user: an identi쫴系cation of the
hazardous constituents contained in the wastes, an estimation of the mass and concentration of
such constituents in the wastestream discharged during that calendar month, and an estimation of
the mass and concentration of such constituents in the wastestream discharged during that
calendar month, and an estimation of the mass of constituents expected to be discharged during
the following twelve (12) months. All noti쫴系cations must take place no later than one hundred eighty
(180) days after the discharge commences. Any noti쫴系cation under this subsection need be
submitted only once for each hazardous waste discharged. However, noti쫴系cations of changed
conditions must be submitted under Subsection E of this section. The noti쫴系cation requirement in
this section does not apply to pollutants already reported by users subject to categorical
pretreatment standards under the self-monitoring requirements of Subsections A, B, and D of this
section.

2.

Dischargers are exempt from the requirements of Subsection I.1 of this section, during a calendar
month in which they discharge no more than 쫴系fteen (15) kilograms of hazardous wastes, unless the
wastes are acute hazardous wastes as speci쫴系ed in 40 CFR 261.30(d) and 261.33(e). Discharge of
more than 쫴系fteen (15) kilograms of nonacute hazardous wastes as speci쫴系ed in 40 CFR 261.30(d) and
261.33(e), requires a one (1) time noti쫴系cation. Subsequent months during which the user
discharges more than such quantities of any hazardous waste do not require additional
noti쫴系cation.

3.

In the case of any new regulations under Section 3001 of RCRA identifying additional characteristics
of hazardous waste or listing any additional substance as a hazardous waste, the user must notify
the Director of Public Works or designee, the EPA Regional Waste Management Waste Division
Director, and State hazardous waste authorities of the discharge of such substance within ninety
(90) days of the e껦㬛ective date of such regulations.

4.

In the case of any noti쫴系cation made under this section, the user shall certify that it has a program in
place to reduce the volume and toxicity of hazardous wastes generated to the degree it has
determined to be economically practical.
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5.

This provision does not create a right to discharge any substance not otherwise permitted to be
discharged by this chapter, a permit issued thereunder, or any applicable Federal or State law.

J.

Analytical requirements. All pollutant analyses, including sampling techniques, to be submitted as part
of a wastewater discharge permit application or report shall be performed in accordance with the
techniques prescribed in 40 CFR 136, unless otherwise speci쫴系ed in an applicable categorical
pretreatment standard. If 40 CFR 136 does not contain sampling or analytical techniques for the
pollutant in question, sampling and analyses must be performed in accordance with procedures
approved by the EPA.

K.

Sample collection.
1.

Except as indicated in Subsection K.2 of this section, the user must collect wastewater samples
using 翇簏ow proportional composite collection techniques. In the event 翇簏ow proportional sampling is
infeasible, the Director of Public Works or designee may authorize the use of time proportional
sampling or a minimum of four (4) grab samples where the user demonstrates that this will provide
a representative sample of the e辗옓uent being discharged. In addition, grab samples may be
required to show compliance with instantaneous discharge limits.

2.

Samples for oil and grease, temperature, pH, cyanide, phenols, sul쫴系des, and volatile organic
compounds must be obtained using grab collection techniques.

L.

Timing. Written reports will be deemed to have been submitted on the date postmarked. For reports
which are not mailed, postage prepaid, into a mail facility serviced by the United States Postal Service,
the date of receipt of the report shall govern.

M.

Recordkeeping. Users subject to the reporting requirements of this chapter shall retain, and make
available for inspection and copying, all record of information obtained pursuant to any monitoring
activities required by this chapter and any additional records of information obtained pursuant to
monitoring activities undertaken by the user independent of such requirements. Records shall include
the date, exact place, method, and time of sampling, and the name of the person(s) taking the samples;
the dates analyses were performed; who performed the analyses; the analytical techniques or methods
used; and the results of such analyses. These records shall remain available for a period of at least
three (3) years. This period shall be automatically extended for the duration of any litigation concerning
the user of the Village, or the user had been speci쫴系cally noti쫴系ed of a longer retention period by the
Director of Public Works or designee.

(Code 1981, § 13.20.060; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.070. - Compliance monitoring.
A.

Right of entry—Inspection and sampling. The Director of Public Works or designee shall have the right
to enter the premises of any user to determine whether the user is complying with all requirements of
this chapter and any wastewater discharge permit or order issued hereunder. Users shall allow the
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Director of Public Works or designee ready access to all parts of the premises for the purposes of
inspection, sampling, records examination and copying, and the performance of any additional duties.
1.

Where a user has security measures in force which require proper identi쫴系cation and clearance
before entry into its premises, the user shall make necessary arrangements with its security guards
so that, upon presentation of suitable identi쫴系cation, the Director of Public Works or designee will
be permitted to enter without delay for the purposes of performing speci쫴系c responsibilities.

2.

The Director of Public Works or designee shall have the right to set up on the user's property, or
require installation of, such devices as are necessary to conduct sampling and/or metering of the
user's operations.

3.

The Director of Public Works or designee may require the user to install monitoring equipment
which shall be maintained at all times in a safe and proper operating condition by the user at its
own expense. All devices used to measure wastewater 翇簏ow and quality shall be calibrated at least
annually to ensure their accuracy.

4.

Any temporary or permanent obstruction to safe and easy access to the facility to be inspected
and/or sampled shall be promptly removed by the user at the written or verbal request of the
Director of Public Works or designee and shall not be replaced. The costs of clearing such access
shall be borne by the user.

5.

Unreasonable delays in allowing the Director of Public Works or designee access to the user's
premises shall be a violation of this chapter.

B.

Search warrants. If the Director of Public Works or designee has been refused access to a building,
structure or property, or any part thereof, and is able to demonstrate probable cause to believe there
may be a violation of this chapter, or that there is a need to inspect and/or sample as part of a routine
inspection and sampling program of the Village designed to verify compliance with this chapter or any
permit or order issued hereunder, or to protect the overall public health, safety and welfare of the
community, then the Director of Public Works or designee may seek issuance of a search warrant from
the McHenry County Circuit Court.

(Code 1981, § 13.20.070; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.080. - Con쫴系dential information.
Information and data on a user obtained from reports, surveys, wastewater discharge permit
applications, wastewater discharge permits, and monitoring programs, and from the Director of Public
Works or designee's inspection and sampling activities, shall be available to the public without restriction,
unless the user speci쫴系cally requests, and is able to demonstrate to the satisfaction of the Director of Public
Works or designee, that the release of such information would divulge information, processes, or methods
of production entitled to protection as trade secrets under applicable State law. Any such request must be
asserted at the time of submission of the information or data. When requested and demonstrated by the
user furnishing a report that such information should be held con쫴系dential, the portions of a report which
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might disclose trade secrets or secret processes shall not be made available for inspection by the public, but
shall be made available immediately upon request to governmental agencies for uses related to the NPDES
program or pretreatment program, and in enforcement proceedings involving the person furnishing the
report. Wastewater constituents and characteristics and other e辗옓uent data as de쫴系ned by 40 CFR 2.302 will
not be recognized as con쫴系dential information and will be available to the public without restriction.
(Code 1981, § 13.20.080; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.090. - Publication of users in signi쫴系cant noncompliance.
The Director of Public Works or designee shall publish annually, in the largest daily newspaper
published in the municipality where the POTW is located, a list of the users which, during the previous
twelve (12) months, were in signi쫴系cant noncompliance with applicable pretreatment standards and
requirements. The term signi쫴系cant noncompliance shall mean:
1.

Chronic violations of wastewater discharge limits, de쫴系ned here as those in which sixty-six percent
(66%) or more of wastewater measurements taken during a six (6) month period exceed the daily
maximum limit or average limit for the same pollutant parameter by any account;

2.

Technical review criteria (TRC) violations, de쫴系ned here as those in which thirty-three percent (33%)
or more of wastewater measurements taken for each pollutant parameter during a six (6) month
period equals or exceeds the product of the daily maximum limit or the average limit multiplied by
the applicable criteria (1.4 for BOD, TSS, fats, oils and grease, and 1.2 for all other pollutants except
pH);

3.

Any other discharge violation that the Director of Public Works or designee believes has caused,
alone or in combination with other discharges, interference or pass through, including endangering
the health of POTW personnel or the general public;

4.

Any discharge of pollutants that has caused imminent endangerment to the public or to the
environment, or has resulted in the Director of Public Works or designee's exercise of its
emergency authority to halt or prevent such a discharge;

5.

Failure to meet, within, ninety (90) days of the scheduled date, a compliance schedule milestone
contained in a wastewater discharge permit or enforcement order for starting construction,
completing construction, or attaining 쫴系nal compliance;

6.

Failure to provide within thirty (30) days after the due date, any required reports, including baseline
monitoring reports, reports on compliance with categorical pretreatment standard deadline,
periodic self-monitoring reports, and reports on compliance with compliance schedules;

7.

Failure to accurately report noncompliance; or

8.

Any other violation(s) which the Director of Public Works or designee determines will adversely
a껦㬛ect the operation or implementation of the local pretreatment program.

(Code 1981, § 13.20.090; Ord. No. 98-5-1, § 1(part))
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Sec. 13.20.100. - Administrative enforcement remedies.
A.

Noti쫴系cation of violation. When the Director of Public Works or designee 쫴系nds that a user has violated,
or continues to violate, any provision of this chapter, a wastewater discharge permit or order issued
hereunder, or any other pretreatment standard or requirement, the Director of Public Works or
designee may serve upon that user a written notice of violation. Within fourteen (14) days of the receipt
of this notice, an explanation of the violation and a plan for the satisfactory correction and prevention
thereof, to include speci쫴系c required actions, shall be submitted by the user to the Director of Public
Works or designee. Submission of this plan in no way relieves the user of liability for any violations
occurring before or after receipt of the notice of violation. Nothing in this section shall limit the
authority of the Director of Public Works or designee to take action, including emergency actions or any
other enforcement action, without 쫴系rst issuing a notice of violation.

B.

Consent orders. The Director of Public Works or designee may enter into consent orders, assurances of
voluntary compliance, or other similar documents establishing an agreement with any user responsible
for noncompliance. Such documents will include speci쫴系c action to be taken by the user to correct the
noncompliance within a time period speci쫴系ed by the document. Such documents shall have the same
force and e껦㬛ect as the administrative orders issued pursuant to Subsections D and E of this section and
shall be judicially enforceable.

C.

Show cause hearing. The Director of Public Works or designee may order a user which has violated, or
continues to violate, any provision of this chapter, a wastewater discharge permit or order issued
hereunder, or any other pretreatment standard or requirement, to appear before the Director of Public
Works or designee and show cause why the proposed enforcement action should not be taken. Notice
shall be served on the user specifying the time and place for the meeting, the proposed enforcement
action, the reasons for such action, and a request that the user show cause why the proposed
enforcement action should not be taken. The notice of the meeting shall be served personally or by
registered or certi쫴系ed mail (return receipt requested) at least fourteen (14) days prior to the hearing.
Such notice may be served on any authorized representative of the user. A show cause hearing shall
not be a bar against, or prerequisite for, taking any other action against the user.

D.

Compliance orders. When the Director of Public Works or designee 쫴系nds that a user has violated, or
continues to violate, any provision of this chapter, a wastewater discharge permit or order issued
hereunder, or any other pretreatment standard or requirement, the Director of Public Works or
designee may issue an order to the user responsible for the discharge directing that the user come into
compliance within a speci쫴系ed time. If the user does not come into compliance within the time provided,
sewer service may be discontinued unless adequate treatment facilities, devices, or other related
appurtenances are installed and properly operated. Compliance orders including additional selfmonitoring and management practices designed to minimize the amount of pollutants discharged to
the sewer. A compliance order may not extend the deadline for compliance established for a
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pretreatment standard or requirement, nor does a compliance order relieve the user of liability for any
violation, including any continuing violation. Issuance of a compliance order shall not be a bar against,
or a prerequisite for, taking any other action against the user.
E.

Cease and desist orders. When the Director of Public Works or designee 쫴系nds that a user has violated,
or continues to violate, any provision of this chapter, a wastewater discharge permit or order issued
hereunder, or any other pretreatment standard or requirement, or that the user's past violations are
likely to recur, the Director of Public Works or designee may issue an order to the user directing it to
cease and desist all such violations and directing user to:
1.

Immediately comply with all requirements; and

2.

Take such appropriate remedial or preventive action as may be needed to properly address a
continuing or threatened violation, including halting operations and/or terminating the discharge.
Issuance of a cease and desist order shall not be a bar against, or a prerequisite for, taking any
other action against the user.

F.

Administrative 쫴系nes.
1.

When the Director of Public Works or designee 쫴系nds that a user has violated, or continues to
violate, any provision of this chapter, a wastewater discharge permit or order issued hereunder, or
any other pretreatment standard or requirement, the Director of Public Works or designee may
쫴系ne such user in an amount not to exceed seven hundred 쫴系fty dollars ($750.00). Such 쫴系nes shall be
assessed on a per violation, per day basis. In the case of monthly or other long term average
discharge limits, 쫴系nes shall be assessed for each day during the period of violation.

2.

Unpaid charges, 쫴系nes, and penalties shall, after thirty (30) calendar days, be assessed an additional
penalty of 쫴系ve percent (5%) of the unpaid balance, and interest shall accrue thereafter at a rate of
one percent (1%) per month. A lien against the user's property will be sought for unpaid charges,
쫴系nes and penalties.

3.

Users desiring to dispute such 쫴系nes must 쫴系le a written request for the Director of Public Works or
designee to reconsider the 쫴系ne along with full payment of the 쫴系ne amount within fourteen (14)
days of being noti쫴系ed of the 쫴系ne. Where a request has merit, the Director of Public Works or
designee may convene a hearing on the matter. In the event the user's appeal is successful, the
payment, together with any interest accruing thereto, shall be returned to the user. The Director of
Public Works or designee may add the costs of preparing administrative enforcement actions, such
as notices and orders, to the 쫴系ne.

4.

Issuance of an administrative 쫴系ne shall not be a bar against, or a prerequisite for, taking any other
action against the user.

G.

Emergency suspensions. The Director of Public Works or designee may immediately suspend a user's
discharge, after informal notice to the user, whenever such suspension is necessary to stop an actual or
threatened discharge which reasonably appears to present or cause an imminent or substantial
endangerment to the health or welfare of persons. The Director of Public Works or designee may also
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immediately suspend a user's discharge, after notice and opportunity to respond, that threatens to
interfere with the operation of the POTW, or which presents, or may present, an endangerment to the
environment.
1.

Any user noti쫴系ed of a suspension of its discharge shall immediately stop or eliminate its
contribution. In the event of a user's failure to immediately comply voluntarily with the suspension
order, the Director of Public Works or designee may take such steps as deemed necessary,
including immediate severance of the sewer connection, to prevent or minimize damage to the
POTW, its receiving stream, or endangerment to any individuals. The Director of Public Works or
designee may allow the user to recommence its discharge when the user has demonstrated to the
satisfaction of the Director of Public Works or designee that the period of endangerment has
passed, unless the termination proceedings in Subsection H of this section are initiated against the
user.

2.

A user that is responsible, in whole or in part, for any discharge presenting imminent
endangerment shall submit a detailed written statement, describing the causes of the harmful
contribution and the measures taken to prevent any future occurrence, to the Director of Public
Works or designee prior to the date of any show cause or termination hearing under Subsection C
or H of this section.

Nothing in this section shall be interpreted as requiring a public hearing prior to any emergency suspension
under this section.
H.

Terminations of discharge. In addition to the provisions in Section 13.20.050(F), any user who violates
the following conditions is subject to discharge termination:
1.

Violation of wastewater discharge permit conditions;

2.

Failure to accurately report the wastewater constituents and characteristics of its discharge;

3.

Failure to report signi쫴系cant changes in operations or wastewater volume, constituents, and
characteristics prior to discharge;

4.

Refusal of reasonable access to the user's premises for the purpose of inspection, monitoring, or
sampling; or

5.

Violation of the pretreatment standards in Section 13.20.020. Such user will be noti쫴系ed of the
proposed termination of its discharge and be o껦㬛ered an opportunity to show cause under Section
13.20.030 why the proposed action should not be taken. Exercise of this option by the Director of
Public Works or designee shall not be a bar to, or a prerequisite for, taking any other action against
the user.

(Code 1981, § 13.20.100; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.110. - Judicial enforcement remedies.
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Injunctive relief. When the Director of Public Works or designee 쫴系nds that a user has violated or
continues to violate, any provision of this chapter, a wastewater discharge permit, or order issued
hereunder, or any other pretreatment standard or requirement, the Director of Public Works or
designee may petition the McHenry County Circuit Court through the Village's Attorney for issuance of a
temporary or permanent injunction, as appropriate, which restrains or compels the speci쫴系c
performance of the wastewater discharge permit, order, or other requirement imposed by this chapter
on activities of the user. The Director of Public Works or designee may also seek other action as is
appropriate for legal and/or equitable relief, including a requirement for the user to conduct
environmental remediation. A petition for injunctive relief shall not be a bar against, or a prerequisite
for, taking any other action against a user.

B.

Civil penalties.
1.

A user who has violated, or continues to violate, any provision of this chapter, a wastewater
discharge permit, or order issued hereunder, or any other pretreatment standard or requirement
shall be liable to the Village for a maximum of civil penalty of seven hundred 쫴系fty dollars ($750.00)
per violation, per day. In the case of a monthly or other long-term average discharge limit, penalties
shall accrue for each day during the period of the violation.

2.

The Director of Public Works or designee may recover reasonable attorneys' fees, court costs, and
other expenses associated with enforcement activities, including sampling and monitoring
expenses, and the cost of any actual damages incurred by the Village.

3.

In determining the amount of civil liability, the court shall take into account all relevant
circumstances, including, but not limited to, the extent of harm caused by the violation, the
magnitude and duration of the violation, any economic bene쫴系t gained through the user's violation,
corrective actions by the user, the compliance history of the user, and any other factor as justice
requires.

4.

Filing a suit for civil penalties shall not be a bar against, or a prerequisite for, taking any other
action against a user.

C.

Criminal prosecution.
1.

A user who willfully or negligently violates any provision of this chapter, a wastewater discharge
permit, or order issued hereunder, or any other pretreatment standard or requirement shall, upon
conviction, be guilty of a misdemeanor, punishable by a 쫴系ne of not more than seven hundred 쫴系fty
dollars ($750.00) per violation, per day.

2.

A user who willfully or negligently introduces any substance into the POTW which causes personal
injury or property damage shall, upon conviction, be guilty of a misdemeanor and be subject to a
penalty of at least seven hundred 쫴系fty dollars ($750.00), or subject to imprisonment for not more
than two (2) years, or both.* This penalty shall be in addition to any other cause of action for
personal injury or property damage available under State law.

3.
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A user who knowingly makes any false statements, representations, or certi쫴系cations in any
application, record, report, plan, or other documentation 쫴系les, or required to be maintained,
pursuant to this chapter, wastewater discharge permit, or order issued hereunder, or who falsi쫴系es,
tampers with, or knowingly renders inaccurate any monitoring device or method required under
this chapter shall upon conviction, be punished by a 쫴系ne of not more than per violation, per day, or
imprisonment for not more than two (2) years, or both.
4.

In the event of a second conviction, a user shall be punished by a 쫴系ne of not more than one
thousand dollars ($1,000.00) per violation, per day, or imprisonment for not more than two (2)
years, or both.

D.

Remedies nonexclusive. The remedies provided for in this chapter are not exclusive. The Director of
Public Works or designee may take any, all, or any combination of these actions against a noncompliant
user. Enforcement of pretreatment violations will generally be in accordance with the Village's
enforcement response plan. However, the Director of Public Works or designee may take other action
against any user when the circumstances warrant. Further, the Director of Public Works or designee is
empowered to take more than one enforcement action against any noncompliant user.

(Code 1981, § 13.20.110; Ord. No. 98-5-1, § 1(part))
*This information can be found in the Village oᖕ슪ce.
Sec. 13.20.120. - Supplemental enforcement action.
A.

Performance bonds. The Director of Public Works or designee may decline to issue or reissue a
wastewater discharge permit to any user who has failed to comply with any provision of this chapter, a
previous wastewater discharge permit, or order issued hereunder, or any other pretreatment standard
or requirement, unless such user 쫴系rst 쫴系les a satisfactory bond, payable to the Village in a sum not to
exceed a value determined by the Director of Public Works or designee to be necessary to achieve
consistent compliance.

B.

Liability insurance. The Director of Public Works or designee may decline to issue or reissue a
wastewater discharge permit to any user who has failed to comply with any provision of this chapter, a
previous wastewater discharge permit, or order issued hereunder, or any other pretreatment standard
or requirement, unless the user 쫴系rst submits proof that it has obtained 쫴系nancial assurances suᖕ슪cient
to restore or repair damage to the POTW caused by its discharge.

C.

Water supply severance. Whenever a user has violated or continues to violate any provision of this
chapter, a wastewater discharge permit, or order issued hereunder, or any other pretreatment
standard or requirement, water service to the user may be severed. Service will only recommence, at
the user's expense, after it has satisfactorily demonstrated its ability to comply.

D.

Public nuisances. A violation of any provision of this chapter, a wastewater discharge permit, or order
issued hereunder, or any other pretreatment standard or requirement is declared a public nuisance
and shall be corrected or abated as directed by the Director of Public Works or designee. Any person(s)
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creating a public nuisance shall be subject to the provisions of this Code governing such nuisances,
including reimbursing the Village for any cost incurred in removing, abating, or remedying said
nuisance.
E.

Informant reward. The Director of Public Works or designee may pay up to one hundred dollars
($100.00) for information leading to the discovery of noncompliance by a user. In the event that the
information provided results in a civil penalty levied against the user, the Director of Public Works or
designee may disperse up to ten percent (10%) of the collected 쫴系ne or penalty to the informant.
However, a single reward payment is not to exceed one thousand dollars ($1,000.00).

(Code 1981, § 13.20.120; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.130. - Aᖕ슪rmative defenses to discharge violations.
A.

Upset.
1.

For the purposes of this section, the term "upset" means an exceptional incident in which there is
unintentional and temporary noncompliance with categorical pretreatment standards because of
factors beyond the reasonable control of the user. An upset does not include noncompliance to the
extent caused by operational error, improperly designed treatment facilities, lack of preventive
maintenance, or careless or improper operation.

2.

An upset shall constitute an aᖕ슪rmative defense to an action brought for noncompliance with
categorical pretreatment standards if the requirements of Subsection (A)(3) of this section, are met.

3.

A user who wishes to establish the aᖕ슪rmative defense of the upset shall demonstrate, through
properly signed, contemporaneous operating logs, or other relevant evidence that:
a.

An upset occurred and the user can identify the cause(s) of the upset;

b.

The facility was at the time being operated in a prudent and workman-like manner and in
compliance with applicable operation and maintenance procedures; and

c.

The user has submitted the following information to the Director of Public Works or designee
within twenty-four (24) hours of becoming aware of the upset. If this information is provided
orally, a written submission must be provided within 쫴系ve (5) days:
i.

A description of the indirect discharge and cause of noncompliance;

ii.

The period of noncompliance, including exact dates and times or, if not corrected, the
anticipated time the noncompliance is expected to continue; and

iii.

Steps being taken and/or planned to reduce, eliminate, and prevent recurrence of the
noncompliance.

4.

In any enforcement proceeding, the user seeking to establish the occurrence of an upset shall have
the burden of proof.

5.

Users will have the opportunity for a judicial determination on any claim of upset only if an
enforcement action brought for noncompliance with categorical pretreatment standards.

6.
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Users shall control production of all discharges to the extent necessary to maintain compliance
with categorical pretreatment standards upon reduction, loss, or failure of its treatment facility
until the facility is restored or an alternative method of treatment is provided. This requirement
applies in the situation where, among other things, the primary source of power of the treatment
facility is reduced, lost, or fails.
B.

Prohibited discharge standards. A user shall have an aᖕ슪rmative defense to an enforcement action
brought against it for noncompliance with the general prohibitions in Section 13.20.020(A)(1) or the
speci쫴系c prohibitions in Section 13.20.020(A)(2)(c) through (r) if it can be proved that it did not know, or
have reason to know, that its discharge, alone or in conjunction with discharges from other sources,
would cause pass through interference and that either:
1.

A local limit exists for each pollutant discharged and the user was in compliance with each limit
directly prior to, and during, the pass through interference; or

2.

No local limit exists, but the discharge did not change substantially in nature or constituents form
the user's prior discharge when the Village was regularly in compliance with its NPDES permit, and
in the case of interference, was in compliance with applicable sludge use or disposal requirements.

C.

Bypass.
1.

For the purpose of this section:
a.

"Bypass" means the intentional diversion of water streams from any portion of a user's
treatment facility.

b.

"Severe property damage" means substantial physical damage to property, damage to the
treatment facilities which causes them to become inoperable, or substantial and permanent
loss of natural resources which can reasonably be expected to occur in the absence of a
bypass. Severe property damage does not mean economic loss caused by delays in production.

2.

A user may allow any bypass to occur which does not cause pretreatment standards or
requirements to be violated, but only if it also is for essential maintenance to assure eᖕ슪cient
operation. These bypasses are not subject to the provision of Subsections C.3 and 4 of this section.

3.

If a user knows in advance of the need for a bypass, it shall submit prior notice to the Director of
Public Works or designee, at least ten (10) days before the date of the bypass, if possible.

4.

A user shall submit oral notice to the Director of Public Works or designee of an unanticipated
bypass that exceeds applicable pretreatment standards within twenty-four (24) hours from the time
it becomes aware of that bypass. A written submission shall also be provided within 쫴系ve (5) days of
the time the user becomes aware of the bypass. The written submission shall contain a description
of the bypass and its cause; the duration of the bypass, including exact dates and times, and, if the
bypass has not been corrected, the anticipated time it is expected to continue; and steps taken or
planned to reduce, eliminate, and prevent reoccurrences of the bypass. The Director of Public
Works or designee may waive the written report on a case-by-case basis if the oral report has been
received within twenty-four (24) hours.
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5.

Bypass is prohibited, and the Director of Public Works or designee may take an enforcement action
against a user for a bypass, unless:
a.

The bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;

b.

There was no feasible alternatives to the bypass, such as the use of auxiliary treatment
facilities, retention of untreated wastes, or maintenance during normal periods of equipment
downtime. This condition is not satis쫴系ed if adequate back-up equipment should have been
installed in the exercise of reasonable engineering judgment to prevent a bypass which
occurred during normal periods of equipment downtime or preventative maintenance; and

c.
6.

The user submitted notices as required under Subsection C.3 of this section.

The Director of Public Works or designee may approve an anticipated bypass, after considering its
adverse e껦㬛ects, if the Director of Public Works or designee determines that it will meet the three (3)
conditions listed in Subsection C.5 of this section.

(Code 1981, § 13.20.130; Ord. No. 98-5-1, § 1(part))
Sec. 13.20.140. - Miscellaneous provisions.
A.

Pretreatment charges and fees. The Village may adopt reasonable fees for reimbursement of costs of
setting up and operating the Village pretreatment program which may include:
1.

Fees for wastewater discharge permit applications, including the cost of processing such
applications;

2.

Fees for monitoring, inspection, and surveillance procedures, including the cost of collection and
analyzing a user's discharge, and reviewing monitoring reports submitted by new users;

3.

Fees for reviewing and responding to accidental discharge procedures and construction;

4.

Fees for 쫴系ling appeals; and

5.

Other fees the Village may deem necessary to carry out the requirements contained herein. These
fees relate solely to the matters covered by this chapter and are separate from all other fees, 쫴系nes,
and penalties chargeable by the Village.

B.

Severability. If any provision of this chapter is invalidated by any court of competent jurisdiction, the
remaining provisions shall not be a껦㬛ected and shall continue in full force and e껦㬛ect.

(Code 1981, § 13.20.140; Ord. No. 98-5-1, § 1(part))
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Article V
§15.60.050

Application Requirements

A. Enforcement Officer Authority
The Enforcement Officer shall make the determination as to whether the submitted
documentation demonstrates compliance with this Ordinance.
B. Property Interest
The applicant shall demonstrate an ownership interest in the subject property, or written
authorization by the property owner to proceed with the development.
C. Basic Submittal
The following requirements apply to all regulated development, except regulated
development authorized by a General Permit.
1.

A stormwater management permit application shall be submitted.

2.

A development plan shall be submitted showing the proposed regulated development
with all other relevant information, including but not limited to:

3.

a.

Property lines;

b.

Buildings and other structures;

c.

Easements;

d.

Utility lines, culverts, onsite waste disposal systems, and wells;

e.

Existing and proposed ground elevations sufficient to depict the proposed work
and how it ties into existing ground elevations;

f.

Existing and proposed impervious areas;

g.

Areas of temporary disturbance;

h.

Placement of spoil materials;

i.

Details of construction;

j.

Dimensions of the proposed regulated development;

k.

The location of any flood hazard area on the development site and extending 100
feet beyond the development site, based on available maps and studies, unless a
BFE determination is required by this Ordinance; and

l.

The location of all WOTUS and IWMC, extending beyond the development site,
based on available maps and studies, unless a Wetland Determination Report is
required by this Ordinance.

For regulated development that does not include a new building and would not change
existing ground elevations, the development plan may be sketched on an aerial
photograph showing 2 foot contour interval topographic mapping and the applicant’s
written agreement that: “The finished ground elevations shall match existing ground
elevations and all spoil material shall be removed from the development site” which
shall be depicted on the aerial photograph as a note.

Refer to Appendix 12 for the definition of underlined terms or to Appendix 13 for a list of acronyms.
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4.

All applicable consultations, waivers, approvals, and permits from Federal, State, and
local authorities shall be submitted.

5.

Payment of the stormwater management permit fee.

D. Soil Erosion and Sediment Control Submittal
In addition to other applicable Application Requirements, the following requirements apply
to all regulated development, except regulated development authorized by a General Permit.
1.

2.

3.

A development plan shall be submitted demonstrating compliance with the Soil Erosion
and Sediment Control Performance Standards of this Ordinance. The development plan
shall include:
a.

The type and location of all soil erosion and sediment control measures. If the
regulated development will be constructed in phases, the development plan shall
specify all control measures necessary for each phase;

b.

Detail drawings for all soil erosion and sediment control measures;

c.

Specifications for seeding or other methods of stabilization; and

d.

The McHenry County Standard Soil Erosion and Sediment Control Notes in
Appendix 2.

For regulated development disturbing 1 acre or more, the development plan shall be
submitted with the following additional information:
a.

A narrative description of the existing land cover and soil survey data for the
development site and adjacent areas;

b.

A narrative description of the proposed temporary and permanent soil erosion
and sediment control practices, including a narrative describing how flood hazard
areas, wetlands, waters and buffer areas will be protected from erosion and
sedimentation;

c.

A schedule of construction activities including, but not limited to, clearing and
grading, installation of stabilized construction entrances, disposal of construction
waste, stockpiling, and inspection and maintenance of all soil erosion and
sediment control practices;

d.

Data and calculations used to size, locate, design, and maintain all soil erosion and
sediment control practices, where applicable, and for the design of temporary
stream crossings; and

e.

Identification of person(s) or entity having legal responsibility for installation,
maintenance, and removal of erosion and sediment control practices during
construction and after regulated development is completed.

All applicable consultations, waivers, approvals, and permits from Federal, State, and
local authorities shall be submitted including, but not limited to:
a.

Coverage by the IEPA under General NPDES Permit No. ILR10; and

b.

A permit from the road authority for development in a public right-of-way.

Refer to Appendix 12 for the definition of underlined terms or to Appendix 13 for a list of acronyms.
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E. Runoff Control Submittal
In addition to other applicable Application Requirements, the following requirements apply
to all regulated development, except regulated development authorized by a General Permit.
1.

Refer to the Runoff Control Submittal Flowchart in Appendix 1.

2.

For Minor Development the following documentation shall be submitted
demonstrating compliance with the Runoff Control Performance Standards of this
Ordinance.
a.

b.

3.

A development plan shall be submitted that depicts:
(1)

All applicable components of the stormwater management system,
including the overland flow path, drain tiles, storm sewers, and water
quality protection measures; and

(2)

Includes the McHenry County Standard Drain Tile Notes in Appendix 3.

As applicable, design calculations prepared by a licensed professional engineer
shall be submitted. When required, the design calculations shall demonstrate that
the Runoff Control Performance Standards of this Ordinance have been met for
the following components:
(1)

Overland flow paths;

(2)

Drain tiles; and

(3)

Storm sewers.

For Intermediate, Major, Public Road, or Mining Development, the development plans
and supporting calculations shall be prepared by a licensed professional engineer and
shall meet the Minor Development Runoff Control Submittal requirements set forth in
Paragraph E.2 above and the following additional requirements:
a.

A statement shall be submitted, which is signed by the licensed professional
engineer that prepared the development plans, rendering an opinion that the
development plans meet the minimum requirements of this Ordinance;

b.

A development plan shall be submitted that depicts:
(1)

A benchmark referenced to NAVD88;

(2)

Existing utilities including sanitary sewer, water main, onsite waste
disposal system, well, or any other utilities that exist on the site and 100
feet beyond the development site. On development sites where an
infiltration facility is proposed, existing water supply wells shall be shown
200 feet beyond the development site. Information regarding the invert
and rim elevations, pipe sizes, pipe lengths, and material type shall be
provided;

(3)

Location and limits of all existing and proposed deed or plat restrictions;

(4)

Existing trees and vegetation areas on the development site;

(5)

Proposed contours throughout the development site with a maximum
contour interval of 1 foot;

(6)

Proposed spot elevations demonstrating drainage patterns;
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(7)

Top of foundation, lowest floor, low opening elevation, and floodproofing
elevations of all proposed structures within a flood hazard area, adjacent to
a stormwater management facility; or along an overland flow path;

(8)

All proposed impervious areas such as roadways, structures, parking lots,
driveways, sidewalks, pathways, and trails;

(9)

Proposed stormwater management system including pipes, drain tiles,
culverts, and inlets on the development site. Information regarding the
invert and rim elevations, pipe sizes, pipe lengths, and material type shall
be provided;

(10) Proposed utilities including sanitary, storm, water main, onsite waste
disposal system, well, or any other utilities on the development site.
Information regarding the invert and rim elevations, pipe sizes, pipe
lengths, and material type shall be provided;
(11) Design details for proposed stormwater management system including, but
not limited to, major and minor stormwater systems, stormwater
management facilities, water quality protection measures, overflow
structures, and control structures including restrictor size and invert; and
Cross-sections for overland flow paths and stormwater management
facilities sufficient to demonstrate compliance with the freeboard
requirements of this Ordinance;
c.

Runoff data and calculations for the development site and tributary areas, if a
stormwater management system is necessary for the development site to meet
the requirements of this Ordinance. The data and calculations may include the
following, as applicable:
(1)

A narrative identifying the procedures, assumptions, and data used in
hydrologic and hydraulic calculations for sizing both major and minor
stormwater systems;

(2)

A schematic diagram of the existing and proposed hydrologic and hydraulic
calculations;

(3)

Delineation of tributary areas to each overland flow path, inlet and
stormwater management facility;

(4)

Time of concentration calculations;

(5)

Runoff Curve Number and runoff coefficient calculations for existing and
proposed conditions;

(6)

Rainfall depth and distribution data;

(7)

Storm sewer and inlet design calculations;

(8)

Hydraulic grade line and high water surface elevations for design storm
events;

(9)

Assumptions or calculations utilized to determine tailwater conditions for
the development site;

(10) Digital copies of the hydrologic and hydraulic models; and
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(11) Other calculations necessary to demonstrate compliance with this
Ordinance;
d.

e.

4.

Stormwater management facility data and calculations for the development site
and tributary areas, if stormwater storage is necessary for the development site
to meet the requirements of this Ordinance. The data and calculations shall
include the following:
(1)

A narrative identifying the procedures, assumptions, and data used in
hydrologic and hydraulic calculations to determine the post-development
allowable release rate and related stormwater storage volume;

(2)

A tabular summary of existing, allowable, and proposed release rates for
design storm events;

(3)

A tabular summary of required and proposed stormwater storage volumes
for design storm events;

(4)

Elevation versus storage area data for the stormwater management facility;

(5)

Elevation versus discharge curve data for the control structure of the
stormwater management facility;

(6)

Elevation versus time data for the stormwater management facility;

(7)

Calculations demonstrating that the overflow structure is sized to meet the
requirements of this Ordinance;

(8)

Assumptions or calculations utilized to determine tailwater conditions for
the development site; and

(9)

Seeding and/or planting specifications for detention within IWMC;

Infiltration facility data including the following development site specific
information, prepared by a qualified professional, if the applicant proposes an
infiltration facility to meet the Stormwater Storage Requirements of this
Ordinance;
(1)

Infiltration rate; and

(2)

Seasonal high groundwater elevation;

f.

Pre-treatment measures for infiltration facilities, Class V injection wells, and
infiltration-based water quality treatment practices;

g.

A narrative describing how the development site utilizes the strategies in the
Runoff Volume Reduction Hierarchy of this Ordinance, if applicable;

h.

Watershed specific design data, if applicable;

i.

A recorded deed or plat restriction, if applicable; and

j.

A recorded maintenance plan, if applicable.

For regulated development required to meet the Stormwater Storage Requirements of
this Ordinance, as-built plans shall be submitted with a certificate stating that
stormwater management facilities were constructed in substantial conformance with
the approved development plans.

Refer to Appendix 12 for the definition of underlined terms or to Appendix 13 for a list of acronyms.
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All applicable consultations, waivers, approvals, and permits from Federal, State, and
local authorities shall be submitted including, but not limited to documentation of IEPA
receipt of a Class V injection well inventory.

F. Flood Hazard Area Submittal
In addition to other applicable Application Requirements, the following requirements apply
to all Flood Hazard Area Development, except regulated development authorized by a
General Permit.
1.

Refer to the Flood Hazard Area Submittal Flowchart in Appendix 1.

2.

A statement shall be submitted, which is signed by the licensed professional engineer
that prepared the development plans, rendering an opinion that the development plans
meet the minimum requirements of this Ordinance;

3.

A development plan and calculations shall be submitted demonstrating compliance
with the Flood Hazard Areas Performance Standards of this Ordinance. The
development plan shall include:

4.

a.

A benchmark referenced to NAVD88;

b.

A delineation of the existing and proposed BFE on the development site with the
source of the BFE noted;

c.

Mapped limits of the flood hazard area per the appropriate source;

d.

A delineation of the floodway on the development site;

e.

Identification of any public bodies of water;

f.

Top of foundation, lowest floor, low opening elevation, and floodproofing
elevations of all proposed buildings within a flood hazard area;

g.

Details of floodproofing measures, such as material specifications, construction
methods, and calculations; and

h.

Notes limiting the usage of enclosed areas below the BFE.

A BFE determination prepared by a licensed professional engineer, if necessary to meet
the Flood Hazard Areas Performance Standards of this Ordinance. The BFE
determination shall include the following:
a.

A narrative identifying the procedures, assumptions, and data used in the existing
and proposed hydrologic and hydraulic calculations;

b.

A tabular summary of existing and proposed flows, flood elevations, and velocities
for all storm events up to and including the base flood event;

c.

A schematic diagram of the existing and proposed hydrologic and hydraulic
calculations;

d.

An exhibit delineating all tributary areas for the hydrologic and hydraulic
calculations;

e.

Time of concentration calculations for existing and proposed conditions;

f.

Runoff Curve Number calculations for existing and proposed conditions;

g.

Rainfall depth and distribution data;

Refer to Appendix 12 for the definition of underlined terms or to Appendix 13 for a list of acronyms.
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Appendix 2
§15.60.160

Standard Soil Erosion and Sediment Control Notes

1.

Control measures shall meet the minimum standards and specifications of the Illinois
Urban Manual (www.aiswcd.org/IUM) unless stated otherwise.

2.

Soil disturbance shall be conducted in such a manner as to minimize erosion. Areas of
the development site that are not to be disturbed shall be protected from construction
traffic or other disturbance until final stabilization is achieved.

3.

Soil stabilization measures shall consider the time of year, development site conditions
and the use of temporary or permanent measures.

4.

Stabilization by seeding shall include topsoil placement and fertilization, as necessary.

5.

Native seed mixtures shall include rapid-growing annual grasses or small grains to
provide initial, temporary soil stabilization.

6.

Offsite property shall be protected from erosion and sedimentation. Velocity
dissipation devices shall be placed at concentrated discharge locations and along the
length of any outfall channel, as necessary to prevent erosion.

7.

Sediment control measures shall be installed prior to the disturbance of tributary areas.

8.

Stabilization of disturbed areas shall be initiated immediately whenever any clearing,
grading, excavating or other earth disturbing activities have permanently ceased on any
portion of the development site, or temporarily ceased on any portion of the
development site and will not resume for a period exceeding 14 calendar days.
Stabilization of disturbed areas shall be initiated within 1 working day of permanent or
temporary cessation of earth disturbing activities and shall be completed as soon as
possible, but not later than 14 calendar days from the initiation of stabilization work in
an area. Exceptions to these time frames are specified below:
a.

Where the initiation of stabilization measures is precluded by snow cover,
stabilization measures shall be initiated as soon as practicable; and

b.

In areas where construction activity has temporarily ceased and will resume after
14 days, a temporary stabilization method may be used.

9.

Disturbance of steep slopes shall be minimized. Areas or embankments having slopes
steeper than 3:1 shall be stabilized with staked in place sod, erosion control blanket in
combination with seeding, or an equivalent control measure.

10.

Perimeter control measures shall be provided downslope and perpendicular to the flow
of runoff from disturbed areas, where the tributary area is greater than 5,000 square
feet, and where runoff will flow in a sheet flow manner. Perimeter erosion control shall
also be provided at the base of soil stockpiles.

11.

The stormwater management system shall be protected from erosion and
sedimentation downslope from disturbed areas. Inlet protection that reduces sediment
loading, while allowing runoff to enter the inlet shall be required for all storm sewers.
Check dams, or an equivalent control measure, shall be required for all channels. Filter
fabric inlet protection and straw bale ditch checks are not acceptable control measures.

12.

If dewatering services are used, discharges shall be routed through an effective
sediment control measure (e.g., sediment trap or an equivalent control measure). The
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Enforcement Officer shall be notified prior to the commencement of dewatering
activities.

13.

All temporary soil erosion and sediment control measures shall be removed within 30
days after final stabilization of the development site is achieved or after the temporary
measures are no longer necessary. Trapped sediment shall be removed and disturbed
areas shall be permanently stabilized.

14.

Stockpiled soil and materials shall be removed from flood hazard areas at the end of
each work day. Soil and materials stockpiled in IWMC or buffer areas shall be placed
on timber mats, or an equivalent control measure.

15.

Effective control measures shall be utilized to minimize the discharge of pollutants
from the development site. At a minimum, control measures shall be implemented in
order to:
a.

Minimize the discharge of pollutants from equipment and vehicle washing, wheel
wash water, and other wash water; and

b.

Minimize the exposure of building materials, building products, construction
wastes, trash, landscape materials, fertilizers, pesticides, herbicides, detergents,
vehicle fluids, sanitary waste, and other materials present on the development
site to precipitation and to stormwater.

16.

Adequate receptacles shall be provided for the depositing of all construction material
debris generated during the development process. The applicant shall not cause or
permit the dumping, depositing, dropping, throwing, discarding or leaving of
construction material debris upon or into any development site, channel, or IWMC. The
development site shall be maintained free of construction material debris.

17.

The Enforcement Officer may require additional or alternate soil erosion and sediment
control measures, based on development site specific considerations and the
effectiveness of the installed control measures.
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Article VI
§15.60.060

Performance Standards

A. Soil Erosion and Sediment Control
TABLE 3

A.1
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A.2
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A.4

A.5
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N/A
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Minor
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N/A

X

X

X
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X

N/A

X

X

X
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X
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X
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X
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X
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If Channel
Construction
Included

X

X

X
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If Channel
Construction
Included

X

X

X

Flood Hazard Area

X

If Dev > 1 ac

If Channel
Construction
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X

X

X

Wetland

X
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If Channel
Construction
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X

X

X

General Permit

5.

Basic
Requirements

Requirements
for
Development
Disturbing 1
acre or More

Inspections
and
Maintenance
Requirements

Type of
Development

*

Applicability of Soil Erosion and Sediment Control Performance Standards

If Channel
Construction
Included
If Channel
Construction
Included
If Channel
Construction
Included

Refer to the Performance Standards and Terms and Conditions of Specified Development of the specific General Permit.
Requirements may be waived by the Enforcement Officer for portions of the development site that do not drain offsite.

1.

Basic Requirements
The following requirements apply to all regulated development, except regulated
development authorized by a General Permit. Specific requirements may be waived by
the Enforcement Officer for portions of the development sitethat do not drain offsite.
a.

Control measures shall meet the minimum standards and specifications of the
Illinois Urban Manual (www.aiswcd.org/IUM) unless stated otherwise in this
Ordinance.
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b.

Soil disturbance shall be conducted in such a manner as to minimize erosion.
Areas of the development site that are not to be disturbed shall be protected from
construction traffic or other disturbance until final stabilization is achieved.

c.

Soil stabilization measures shall consider the time of year, development site
conditions and the use of temporary or permanent measures.

d.

Stabilization by seeding shall include topsoil placement and fertilization, as
necessary.

e.

Native seed mixtures shall include rapid-growing annual grasses or small grains
to provide temporary soil stabilization.

f.

Offsite property shall be protected from erosion and sedimentation. Velocity
dissipation devices shall be placed at concentrated discharge locations and along
the length of any outfall channel, as necessary to prevent erosion.

g.

Sediment control measures shall be installed prior to the disturbance of tributary
areas.

h.

Stabilization of disturbed areas shall be initiated immediately whenever any
clearing, grading, excavating or other earth disturbing activities have
permanently ceased on any portion of the development site, or temporarily
ceased on any portion of the development site and will not resume for a period
exceeding 14 calendar days. Stabilization of disturbed areas shall be initiated
within 1 working day of permanent or temporary cessation of earth disturbing
activities and shall be completed as soon as possible, but not later than 14
calendar days from the initiation of stabilization work in an area. Exceptions to
these time frames are specified below:
(1)

Where the initiation of stabilization measures is precluded by snow cover,
stabilization measures shall be initiated as soon as practicable; and

(2)

In areas where construction activity has temporarily ceased and will
resume after 14 days, a temporary stabilization method may be used.

i.

Disturbance of steep slopes shall be minimized. Areas or embankments having
slopes steeper than 3:1 shall be stabilized with staked in place sod, erosion
control blanket in combination with seeding, or an equivalent control measure.

j.

The interior side slopes of all stormwater management facilities shall be
stabilized with staked in place sod, erosion control blanket in combination with
seeding, or an equivalent control measure. The control measure shall be installed
between the design high water level and the bottom of the facility in a dry bottom
stormwater management facility, or between the design high water level and the
normal water level for all other stormwater management facilities.

k.

Perimeter control measures shall be provided downslope and perpendicular to
the flow of runoff from disturbed areas, where the tributary area is greater than
5,000 square feet, and where runoff will flow in a sheet flow manner. Perimeter
erosion control shall also be provided at the base of soil stockpiles. Acceptable
perimeter control measures include:

(1)

Silt fences meeting the standards and specifications of the Illinois Urban
Manual (www.aiswcd.org/IUM) or AASHTO Standard Specification 288-00;
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A vegetated filter strip, meeting the following standards:
i.

A minimum width of 25 feet perpendicular to the flow of runoff; and

ii.

Vegetation consists of native plants, turf grass, or other plants that
cover 70% or more of the ground surface; or

An equivalent control measure. The Enforcement Officer may allow
agricultural crops as a perimeter control measure, if such measures are
projected to control erosion as well as other typical perimeter controls. The
appropriateness of agricultural crops as a perimeter control measure
depends on development site specific considerations, such as the ground
slope, type of crop, and the distance to the nearest channel or adjacent
property.

l.

The stormwater management system shall be protected from erosion and
sedimentation downslope from disturbed areas. Inlet protection that reduces
sediment loading, while allowing runoff to enter the inlet shall be required for all
storm sewers. Check dams, or an equivalent control measure, shall be required
for all channels. Filter fabric inlet protection and straw bale ditch checks are not
acceptable control measures.

m.

If dewatering services are used, discharges shall be routed through an effective
sediment control measure (e.g., sediment trap or an equivalent control measure).
The Enforcement Officer shall be notified prior to the commencement of
dewatering activities.

n.

All temporary soil erosion and sediment control measures shall be removed
within 30 days after final stabilization of the development site is achieved or after
the temporary measures are no longer necessary. Trapped sediment shall be
removed and disturbed areas shall be permanently stabilized.

o.

Stockpiled soil and materials shall be removed from flood hazard areas at the end
of each work day. Soil and materials stockpiled in IWMC or buffer areas shall be
placed on timber mats, or an equivalent control measure.

p.

Effective control measures shall be utilized to minimize the discharge of
pollutants from the development site. At a minimum, control measures shall be
implemented in order to:

q.

(1)

Minimize the discharge of pollutants from equipment and vehicle washing,
wheel wash water, and other wash water; and

(2)

Minimize the exposure of building materials, building products,
construction wastes, trash, landscape materials, fertilizers, pesticides,
herbicides, detergents, vehicle fluids, sanitary waste, and other materials
present on the development site to precipitation and to stormwater.

Adequate receptacles shall be provided for the depositing of all construction
material debris generated during the development process. The applicant shall
not cause or permit the dumping, depositing, dropping, throwing, discarding or
leaving of construction material debris upon or into any development site,
channel, or IWMC. The development site shall be maintained free of construction
material debris.
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r.

Where regulated development is allowed within a buffer area, construction
fencing shall be installed a minimum of 1 foot outside the WOTUS or IWMC and
all other regulated development shall be limited to the non-WOTUS or non-IWMC
side of the construction fence. This requirement shall not apply to regulated
development involving impacts to or enhancement of WOTUS or IWMC.

s.

The Enforcement Officer may require additional or alternate soil erosion and
sediment control measures, based on development site specific considerations
and the effectiveness of the installed control measures.

Requirements for Development Disturbing 1 Acre or More
In addition to the Basic Requirements, the following requirements apply to Major
Development, Public Road Development and Mining Development disturbing 1 acre or
more.
a.

Meet the requirements of IEPA General NPDES Permit No. ILR10, if applicable.

b.

A stabilized construction entrance shall be located at any point where traffic will
be exiting a development site to a public right-of-way, street, alley or parking area.
Any sediment or soil reaching an improved public right-of-way, street, alley or
parking area shall be removed by scraping or street cleaning as accumulations
warrant and transported to a controlled sediment disposal area.

c.

Structural control measures shall be utilized, when necessary, to treat wash
water, divert flows from exposed soils, store flows or otherwise limit runoff and
the discharge of pollutants from exposed areas of the development site. Such
practices may include: earth dikes, drainage swales, sediment traps, check dams,
subsurface drains, pipe slope drains, level spreaders, storm drain inlet protection,
rock outlet protection, reinforced soil retaining systems, gabions, and sediment
basins.

d.

Unless otherwise specified in this Ordinance or in the Illinois Urban Manual
(www.aiswcd.org/IUM), the structural practices shall be designed for a storm
event equal to or greater than a 25 year, 24 hour storm.

e.

Sediment traps and sediment basins shall be appropriately sized and designed to
facilitate periodic removal of sediment, and located with regard to the size of the
tributary area:
(1)

Runoff from disturbed areas with more than 1 but fewer than 5 acres of
tributary area shall be routed to a sediment trap, or an equivalent control
measure;

(2)

Runoff from disturbed areas with a tributary area of 5 acres or more shall
be routed to a sediment basin with a perforated filtered riser pipe, or an
equivalent control measures; and

(3)

Sediment basins shall have both a permanent pool (dead storage) and
additional volume (live storage). Each volume shall, at a minimum, be equal
to the amount of runoff from a 2 year, 24 hour storm over the onsite
hydrologically disturbed tributary area. The live storage volume may be
determined using the Detention Volume vs. Percent Impervious Chart in
Appendix 6 and the developed condition percent impervious area. The
available sediment volume below the normal water level shall be in addition
to the dead storage volume and shall be sized for the estimated sediment
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load generated from the development site over the duration of the
construction period. For construction periods exceeding 1 year, the 1 year
sediment load may be utilized with an annual sediment removal schedule.

3.

Channel Requirements
In addition to other applicable Soil Erosion and Sediment Control Performance
Standards, the following requirements apply to regulated development below the
ordinary high water mark of channels.
a.

b.

4.

Land disturbance in channels shall be avoided, where possible. The following
requirements shall be met when land disturbance below the ordinary high water
mark of channels cannot be avoided:
(1)

Disturbance shall be timed to occur during low-flow or no-flow conditions;

(2)

Equipment shall only cross channels at permanent bridges or culverts,
except when a temporary channel crossing meets the following criteria:
i.

Fill within the channel shall be composed of non-erosive material,
such as rip-rap or gravel; and

ii.

The temporary channel crossing, including temporary approach
roads, shall be removed within 1 year after installation, unless the
Enforcement Officer grants an extension of time.

(3)

Temporary cofferdams may be required by the Enforcement Officer and
shall be constructed of non-erosive material; and

(4)

The disturbed area, including bed and banks, shall be stabilized with staked
in place sod, erosion control blanket in combination with seeding, or an
equivalent control measure no more than 48 hours after disturbance is
completed or interrupted.

New or relocated channels shall be constructed in dry conditions. All
construction, including stabilization, shall be completed prior to diversion of
water into the new or relocated channel.

Inspection and Maintenance Requirements
The following requirements apply to all regulated development, except regulated
development authorized by a General Permit.
a.

Development plans bearing the approval stamp of the Enforcement Officer shall
be retained at the development site throughout the duration of construction
activities and shall be annotated with field changes.

b.

Disturbed areas that have not been finally stabilized and areas used for storage of
materials that are exposed to precipitation shall be inspected for evidence of, or
the potential for, pollutants entering the drainage system. Structural control
measures identified in the plans shall be observed to ensure that they are
operating correctly. Discharge locations shall be inspected to evaluate whether
soil erosion and sediment control measures are effective in preventing significant
impacts to receiving waters. Locations where vehicles enter or exit the
development site shall be inspected for evidence of offsite sediment tracking.
Such inspections shall be performed at the intervals stated in Paragraph 4.c
below.
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For regulated development disturbing 1 acre or more, a qualified inspector
(provided by the applicant) shall inspect the development site at the following
intervals:

(1)

Upon completion of installation of soil erosion and sediment control
measures (including perimeter controls and diversions), prior to
proceeding with any other earth disturbance or grading;

(2)

After stripping and clearing;

(3)

After rough grading;

(4)

After final grading;

(5)

After seeding and landscaping;

(6)

After final stabilization and landscaping, prior to removal of sediment
controls;

(7)

At least once every 7 calendar days; and

(8)

Within 24 hours of the end of a storm that is 0.5 inch or greater rain event
or a discharge due to snowmelt.

(9)

Inspections may be reduced to once per month when construction activities
have ceased due to frozen conditions. Weekly inspections will recommence
when construction activities are conducted, or if there is 0.5 inch or greater
rain event, or a discharge due to snowmelt occurs.

d.

For regulated development disturbing less than 1 acre, an inspector (provided by
the applicant) shall inspect the development site at intervals 1, 3, 4, 6, 7 and 8 of
the above list.

e.

Inspections may be reduced to once per month when construction activities have
ceased due to frozen ground conditions. Weekly inspections shall resume when
construction activities resume, within 24 hours of the end of a storm that is 0.5
inch or greater, or when snowmelt results in a discharge from the development
site.

f.

Inspection reports shall be retained at the development site throughout the
duration of construction activities, and made available to the Enforcement Officer
upon request. The reports shall include:

g.

(1)

The scope of the inspection;

(2)

The name and signature of the inspector;

(3)

Qualifications of the qualified inspector, if required;

(4)

The date of the inspection;

(5)

Observations relating to the conditions and effectiveness of control
measures; and

(6)

Corrective actions taken to address deficiencies.

All temporary and permanent erosion and sediment control measures shall be
maintained in an effective working condition throughout the duration of
construction activities.
Deficiencies shall be identified through regular
inspections, summarized in inspection reports, and repaired or replaced
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immediately. The Enforcement Officer shall be notified of any Incidence of
Noncompliance filed with the IEPA and whenever an ineffective control measure
needs to be replaced with an alternative control measure.

5.

Notification Requirements
The following requirements apply to all regulated development, except regulated
development authorized by a General Permit.
a.

To facilitate inspections by the Enforcement Officer and to ensure compliance
with the stormwater management permit, and this Ordinance, the applicant shall
notify the Enforcement Officer within 2 working days of the construction stages
specified below:
(1)

For regulated development disturbing 1 acre or more:
i.

Prior to the start of construction;

ii.

Upon completion of installation of soil erosion and sediment control
measures (including perimeter controls and diversions), prior to
proceeding with any other earth disturbance or grading;

iii.

After stripping and clearing,

iv.

After rough grading;

v.

After final grading;

vi.

After seeding and landscaping; and

vii.

After final stabilization and landscaping, prior to removal of sediment
controls.

viii. If stripping, clearing, grading and/or landscaping are to be done in
phases or areas, the applicant shall give notice at the completion of
each of the above work stages in each phase or area.
(2)
6.

For regulated development disturbing less than 1 acre, notifications are
required at stages i, ii, iv, and vii of the above list.

Special Precautions
a.

If at any stage of the construction, the Enforcement Officer determines that the
nature of the regulated development is such that further work authorized by an
issued stormwater management permit is likely to imperil any property, public
way, IWMC, WOTUS, buffer area, or stormwater management system, the
Enforcement Officer may require, as a condition of allowing the work to be
continued, that reasonable special precautions be taken to avoid the likelihood of
such peril. Special precautions may include, but shall not be limited to:
constructing a more level exposed slope; constructing additional drainage
facilities, berms, or terraces; compaction, or cribbing; temporary or permanent
stabilization; or hiring a professional consultant to recommend corrective
actions.

b.

Where it appears that damage may occur due to incomplete grading at the
development site, work may be stopped and the applicant required to install
temporary structures, or take such other measures as may be required to protect
adjoining property or the public safety prior to the advent of seasonal rains or
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winter shut-down. For regulated development disturbing 1 acre or more, or
where unusual site conditions prevail, the Enforcement Officer may require that
the operations be conducted in specific stages, so as to insure the completion of
protective measures or devices.
B. Runoff Control
1.

Basic Requirements
The following requirements apply to all regulated development, except regulated
development authorized by a General Permit.
a.

All concentrated stormwater discharges from a development site shall be
conveyed into an existing channel, storm sewer, or overland flow path and shall
not result in flood damage at the development site or upstream of the
development site.

b.

The diversion of stormwater runoff shall be prohibited unless no reasonable
alternative exists, as determined by the Enforcement Officer. The diversion of
stormwater runoff shall not result in flood damage at the development site,
upstream of the development site, or on downstream adjoining properties.

c.

Within a development site, streets, blocks, lots, deed or plat restrictions, parks
and other public grounds shall be located in such a manner as to preserve natural
streams and channels.

d.

Stormwater management facilities within subdivisions, Planned Unit
Developments, and manufactured home parks with 5 or more parcels platted
after December 1, 2014 shall be located within an outlot.

e.

The development plans and plats for subdivisions, Planned Unit Developments,
and manufactured home parks shall show the BFE, as well as the limits of flood
hazard areas, public bodies of water, WOTUS, IWMC, and buffer areas.

f.

The plats for subdivisions, Planned Unit Developments, and manufactured home
parks shall include a signed statement by a licensed professional engineer that
accounts for changes in the drainage of surface water in accordance with the Plat
Act (765 ILCS 205/2).

g.

The plats for subdivisions, Planned Unit Developments, and manufactured home
parks shall specify the minimum low opening elevation for each lot adjacent to an
overland flow path, the minimum lowest adjacent grade for each lot adjacent to a
flood hazard area, and the maximum impervious area allowed on each lot for the
provided stormwater storage volume.

h.

The stormwater management system for a regulated development shall be
functional prior to the issuance of a certificate of occupancy or a certificate of
completion for any building which is part of the regulated development.

i.

A community shall not approve any preliminary Planned Unit Development or
Plat of Subdivision, unless the Planned Unit Development or Plat is subject to
meeting the minimum standards of this Ordinance.

j.

A community shall not approve any final Planned Unit Development or Plat of
Subdivision, unless the Planned Unit Development or Plat meets the minimum
standards of this Ordinance.
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k.

A final Planned Unit Development or Plat of Subdivision with an area greater than
5 acres platted after December 1, 2014 shall state the maximum impervious area
allowed for each lot or parcel of land based on the design of the stormwater
management system.

l.

Pursuant to State law, a property owner of a parcel being subdivided adjacent to
a State or County right-of-way shall notify the highway authority of the proposed
subdivision in writing, and request that the highway authority provide, at the cost
of the highway authority or otherwise provided by law, the amount of additional
capacity in any stormwater detention facility to be constructed in the subdivision
for the future availability of the highway authority for meeting stormwater
detention requirements of any future public construction on the highway.

m.

A maintenance plan shall be recorded for the stormwater management system.
The Enforcement Officer may waive this requirement for Minor and Intermediate
Development.

Overland Flow Paths
In addition to other applicable Runoff Control Performance Standards, the following
requirements apply to all regulated development, except regulated development
authorized by a General Permit.
a.

An overland flow path shall be provided for all areas of a development site. The
overland flow path shall convey floodwaters for all storm events up to and
including the base flood event without flood damage at the development site or
upstream of the development site. Where the tributary area is less than 20 acres,
the storm sewers and inlets may be sized for the base flood event in lieu of
providing an overland flow path.

b.

An overland flow path serving more than one property shall be protected from
obstructions, such as fencing, landscaping, or storage sheds through a deed or plat
restriction. The Enforcement Officer may waive the requirement for a deed or
plat restriction where an increase in flood heights on upstream adjoining
properties is unlikely to result from obstruction of the overland flow path.

c.

The overland flow path shall be designed to:

d.

e.

(1)

Ensure the freeboard requirement of this Ordinance is met;

(2)

Prevent an increase flood heights on upstream adjoining properties; and

(3)

Prevent flood damage at the development site.

The overland flow path shall be designed using a model or technique identified in
Appendix 5 of this Ordinance or otherwise approved by MCSC, based on the flow
rate for:
(1)

The base flood event considering all onsite and offsite tributary areas; or

(2)

Conveyance of a minimum of 1 cfs per acre of tributary area.

The minimum low opening elevation for a new building that is located adjacent
to an overland flow path and has not been wet floodproofed according to the
Building Protection Standards of this Ordinance, shall meet the following
freeboard requirement:
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(1)

At least 0.5 foot above the BFE where the tributary area is 20 acres or less;
or

(2)

At least 1.0 foot above the BFE where the tributary area is between 20 and
100 acres; or

(3)

At least 2.0 feet above the BFE where the tributary area is 100 acres or
more.

Modification of an existing overland flow path shall not result in increased flood
heights on upstream adjoining properties or flood damage at the development
site.

Drain Tiles
In addition to other applicable Runoff Control Performance Standards, the following
requirements apply to all regulated development, except regulated development
authorized by a General Permit.
a.

Drain tiles disturbed during regulated development shall be reconnected by those
responsible for their disturbance, unless the development plans specify
abandonment of the drain tiles.

b.

All abandoned drain tiles within disturbed areas shall be removed in their
entirety.

c.

Drain tiles within the disturbed area of a development site shall be replaced,
bypassed around the development site or intercepted and connected to the
stormwater management system for the development site. The size of the
replaced or bypassed drain tile shall be equivalent to the existing drain tile.

d.

Existing drain tiles shall be protected from an adverse tailwater condition due to
a new stormwater management system.

e.

Observation wells, or similar structures for inspecting and maintaining drain
tiles, shall be installed at any point where an existing drain tile flows into or out
of a development site. Maintenance access shall be provided to the observation
well through a deed or plat restriction for regulated development disturbing 5
acres or more.

f.

Concentrated discharges from a development site shall be connected to an
existing drain tile, where possible; however, the primary outlet from the
development site shall be a surface discharge and the drain tile connection shall
be designed as a secondary, low flow outlet. When no reasonable alternative
exists, the Enforcement Officer may approve the connection of a concentrated
discharge from a development site to an existing drain tile as the primary outlet,
provided the existing drain tile is located within a deed or plat restriction to the
point it discharges into a channel.

g.

A drain tile survey shall locate existing farm and storm drain tiles by means of slit
trenching or other appropriate methods performed by an experienced subsurface
drainage consultant. A drain tile survey shall include the following as applicable
on a topographic map:
(1)

The location of each slit trench identified to correspond with the tile
investigation report and field staked at no less than 50 foot intervals;
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(2)

The location of each drain tile with a flow direction arrow, tile size and any
connection to adjoining properties;

(3)

A summary of the tile investigation report showing trench identification
number, tile size, material and quality, percentage of the tile filled with
water, percentage of restrictions caused by sediment; depth of ground
cover and tile system classification; and

(4)

The name, address and phone number of the person or consultant
responsible for the drain tile survey.

The Enforcement Officer may accept a drain tile map prepared by a drainage
district or other reliable source in lieu of a drain tile survey. The drain tile survey
requirement shall be waived for any Minor Development and the Enforcement
Officer may waive the drain tile survey requirement for an Intermediate
Development, Major Development, Public Road Development or Mining
Development, provided the applicant submits a narrative and supporting
evidence indicating to the satisfaction of the Enforcement Officer that drain tiles
are not likely to be present within the development site. This evidence may
consist of:
(1)

Soil maps;

(2)

Historic aerial photographs;

(3)

Historic topographic maps; and

(4)

Wetland maps.

Storm Sewers
In addition to other applicable Runoff Control Performance Standards, the following
requirements apply to all regulated development, except regulated development
authorized by a General Permit.
a.

Storm sewers shall not connect to sanitary sewers.

b.

Energy dissipation devices shall be provided at the outlets of all storm sewer
systems to minimize erosion.

c.

New storm sewers serving new regulated development shall be designed by a
licensed professional engineer for the 10 year critical duration storm as a
minimum. The storm sewer design shall be based on full flow conditions, unless
detailed calculations demonstrate the hydraulic grade line would not exceed the
ground elevation. The Enforcement Officer may waive this requirement when
storm sewers are not necessary for the development site to meet the
requirements of this Ordinance.

d.

New inlets shall be designed to prevent ponding in streets from exceeding 0.5 foot
during the 100 year storm and to prevent ponding in parking lots from exceeding
1.0 foot during the 100 year storm. Ponding depth shall be measured at the inlet.
The Enforcement Officer may waive this requirement when storm sewers are not
necessary for the development site to meet the requirements of this Ordinance.

e.

The minimum full flow velocity for new storm sewers serving new regulated
development shall be 2.5 feet per second. The maximum full flow velocity for new
storm sewers serving new regulated development shall be 8.0 feet per second.
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The Enforcement Officer may waive this requirement when storm sewers are not
necessary for the development site to meet the requirements of this Ordinance.

5.

f.

The minimum storm sewer size shall be 12 inches for storm sewers serving more
than one property. The Enforcement Officer may waive this requirement when
storm sewers are not necessary for the development site to meet the
requirements of this Ordinance.

g.

New storm sewers serving more than one property shall be located in a deed or
plat restriction of sufficient size to maintain and re-construct the storm sewer.
The Enforcement Officer may waive the requirement for a deed or plat restriction
where an increase in flood heights on upstream adjoining properties is unlikely
to result from the lack of maintenance of the storm sewer.

Runoff Rate Reduction
In addition to other applicable Runoff Control Performance Standards, the following
requirements apply to all regulated development required to provide stormwater
storage.
a.

Stormwater Storage Requirements
(1)

Stormwater storage shall be required for a regulated development that
creates 20,000 square feet or more new impervious area, unless the
conditions of i, ii, or iii are met:
i.

ii.

iii.

1.0 acre or less of new impervious area is created; and
(a)

The total impervious area including the proposed development
would not exceed 10% of the contiguous property; and

(b)

The applicant demonstrates to the satisfaction of the
Enforcement Officer that the development will not result in
flood damage at the development site, upstream of the
development site, or on downstream adjoining properties; or

The total impervious area including the proposed development would
not exceed 5% of the contiguous property; and
(a)

An agricultural conservation easement or other conservation
easement is recorded over sufficient undeveloped area that the
total impervious area may not exceed 5% of the contiguous
property. The easement shall be granted to McHenry County or
a Certified Community. The easement may be temporary, but
the term of the easement shall run until the stormwater storage
waiver is no longer necessary, for reasons such as the removal
of new impervious area or the installation of a stormwater
management facility; and

(b)

The applicant demonstrates to the satisfaction of the
Enforcement Officer that the development will not result in
flood damage at the development site, upstream of the
development site, or on downstream adjoining properties; or

The regulated development is a Public Road Development and less
than 1.5 acres of new impervious area is created.
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b.

Linear impervious areas, such as a widened road, driveways and public
recreational trails, which are less than 12.4 feet wide (1.5 acres per lineal
mile) may be excluded when calculating the new impervious area to
determine whether stormwater storage is required. This exclusion shall
apply only when determining whether stormwater storage is required and
not to the design of a stormwater management facility in cases where
stormwater storage is required.

Allowable Release Rates
(1)

The allowable release rates for a development site shall be calculated based
on the hydrologically disturbed area of the regulated development, except
that the allowable release rate for a Public Road Development involving an
existing linear impervious surface shall be based on the new impervious
area, rather than the hydrologically disturbed area.

(2)

Release rates for a detention facility shall not exceed the lesser of the
following:

(3)

c.
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i.

0.04 cubic feet per second per acre for the 2 year, 24 hour storm and
0.15 cubic feet per second per acre for the 100 year, 24 hour storm;

ii.

More restrictive release for the 2 year and 100 year storm rates, if
adopted by the MCSC or a Certified Community; or

iii.

The existing conditions peak runoff rate.

The allowable release rates for a detention facility shall be utilized for the
design of an infiltration facility, unless the Enforcement Officer approves a
design based on the infiltration rate of the underlying soil, as determined
by a qualified professional. In such a case, the Enforcement Officer may add
special conditions to the approval, such as a performance guarantee or a
design factor of safety.

Runoff Rates and Storage Volume
(1)

(2)

The required stormwater storage volume may be determined by:
i.

The Detention Volume vs. Percent Impervious Chart in Appendix 6 for
stormwater management facilities with a tributary area less than 10
acres, provided that the allowable release rates are 0.04 cubic feet per
second per acre for the 2 year storm and 0.15 cubic feet per second
per acre for the 100 year storm; or

ii.

A licensed professional engineer using a model or technique identified
in Appendix 5 of this Ordinance or otherwise approved by MCSC or
IDNR/OWR.

Runoff calculations for all offsite tributary areas may be based on either the
anticipated future land use conditions or existing land use conditions.
Anticipated future land use conditions shall be based on future land use and
existing offsite stormwater management facilities. Existing land use
conditions shall be based on existing land use and existing offsite
stormwater management facilities.
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Compensatory storage for flood storage volume lost in a depressional
storage area may either be:
i.

Added to the required 2 year stormwater storage volume; or

ii.

Replaced as a new depressional storage area.

The Enforcement Officer may waive the requirement to add compensatory
storage volume to the required detention storage volume if accessing the
compensatory storage volume would:
i.

Require a control structure with a diameter smaller than the
minimum diameter; or

ii.

Result in a dewatering time that exceeds the maximum dewatering
time.

Any regulated development that results in impervious area exceeding the
design parameters of an existing detention or infiltration facility shall either
expand the existing stormwater management facility, or include a control
measure designed to reduce the additional volume of runoff from the
regulated development, such as a rain garden or the replacement of existing
impervious pavement with permeable pavement.

Stormwater Management Facilities
(1)

Basic Requirements
The following requirements apply to the stormwater management facilities
for all regulated development required to meet the Stormwater Storage
Requirements of this Ordinance.
i.

Offsite runoff may be bypassed around a proposed stormwater
management facility.

ii.

Stormwater management facilities shall be sized for the runoff from
any public road improvements required as part of the regulated
development.

iii.

Stormwater management facilities shall be designed to dewater
within 72 hours following the end of the design storm.

iv.

A stable overflow shall be provided for each stormwater management
facility. The overflow shall be capable of passing the unattenuated
inflow from the 100 year critical duration storm from the entire
tributary area without increasing flood heights on upstream adjoining
properties or resulting in flood damage at the development site, based
on runoff calculations meeting the Runoff Rates and Storage Volume
Standards of this Ordinance. The overflow elevation shall be at or
above the 100 year design high water elevation.

v.

A minimum freeboard of one 1 foot shall be provided above the design
high water surface elevation of the 100 year flow through the
overflow.

vi.

Stormwater management facilities serving more than one property
shall be located in a deed or plat restriction with access to the
stormwater management facility from the public right-of-way. The
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Enforcement Officer may waive the requirement for a deed or plat
restriction where an increase in flood heights on upstream properties
is unlikely to result from the lack of maintenance of the stormwater
management facility.
(2)

Detention Facilities
In addition to other applicable Stormwater Management Facility Standards,
the following requirements apply to detention facilities for all regulated
development required to meet the Stormwater Storage Requirements of
this Ordinance.

(3)

i.

Single pipe outlets shall have a minimum inside diameter of 12 inches.
Control structures such as orifices, weirs, and perforated risers may
be used to meet the allowable release rates. Outlet pipes and control
structures shall be designed to minimize the need for maintenance
and prevent tampering.

ii.

Control structures shall have a minimum diameter of 4 inches when a
single pipe outlet or an orifice plate is used to restrict the outflow from
a detention facility. If a smaller diameter is necessary to meet the
allowable release rates, the control structure shall be designed to
prevent clogging.

iii.

Detention facilities shall be designed with appropriate tailwater
conditions, as approved by the Enforcement Officer.

iv.

Inlets to the detention facility shall be located as far from the outlet as
possible. Paved low flow channels shall not be allowed between inlets
and the outlet.

v.

The side slopes at the shoreline of wet bottom and wetland detention
facilities (from at least 6 inches below to at least 6 inches above
normal water level) shall be no steeper than 10:1 to prevent shoreline
erosion due to wave action and fluctuating water levels. Above
shoreline areas, or in dry detention facilities, the maximum side slope
shall be 4:1.

vi.

Wet bottom detention facilities with a permanent pool depth greater
than 3 feet shall include a safety shelf with a minimum 8 foot width
that is no more than 1 foot below normal water level.

Online Detention
In addition to other applicable Stormwater Management Facility Standards,
the following requirements apply to online detention facilities for all
regulated development required to meet the Stormwater Storage
Requirements of this Ordinance.
i.

Online detention shall not be allowed on perennial streams.

ii.

Online detention shall not be allowed in HQAR.

iii.

Online detention shall not be allowed where the offsite to onsite
tributary area ratio is greater than 10:1, except for regulated
development that provides a watershed benefit. Online detention
shall not be allowed where the tributary area is greater than 640

Refer to Appendix 12 for the definition of underlined terms or to Appendix 13 for a list of acronyms.
Refer to Appendix 1 for permitting flowcharts.

Article VI: Performance Standards, Section B.: Runoff Control, Paragraph 5.

49

acres, except for regulated development that provides a watershed
benefit.

(4)

iv.

The release rates shall be 0.04 cubic feet per second per acre of the
total tributary area at the elevation created by impoundment of the
required 2 year stormwater storage volume, and 0.15 cubic feet per
second per acre of the total tributary area at the elevation created by
impoundment of the required 100 year stormwater storage volume.
The release rate and required stormwater storage volume shall be
calculated using the 24 hour storm. These standards may be modified
by the Enforcement Officer to prevent an increase in the existing
condition peak discharge rate or to prevent frequent overflow from
the online detention facility.

v.

Compensatory storage shall be provided for the volume of flood
storage lost due to fill and stormwater storage within a flood hazard
area. The compensatory storage volume shall be in addition to the
required detention volume.

vi.

Meet IDNR/OWR and USACE requirements for modifications to a
channel to accommodate online detention, if applicable.

vii.

An impoundment of a channel shall be designed to allow the migration
and movement of present or potentially present indigenous species
that require access upstream and downstream of the impoundment
as part of their life cycle.

Detention Within WOTUS and IWMC
In addition to other applicable Stormwater Management Facility Standards,
the following requirements apply to detention facilities located within
WOTUS or IWMC.
i.

Detention within WOTUS shall meet the requirements of the USACE,
if applicable.

ii.

Detention within IWMC shall require IWMC mitigation, unless the
detention facility is vegetated according to the standards of the Native
Plant Guide for Streams and Stormwater Facilities in Northeastern
Illinois (NRCS, et al.) and the pre-development IWMC is comprised of:
(a)

Farmed wetlands;

(b)

Non-farmed wetlands that are not HQAR covered by at least
85% of one or more of the following species:
(i)

Reed canary grass (Phalaris arundinacea)

(ii)

Purple loosestrife (Lythrum salicaria)

(iii) Common reed (Phragmites australis)
(iv) Buckthorn (Rhamnus spp.)
(c)

Non-farmed wetlands that are not HQAR with a FQI of 7 or less;
or

(d)

Open water that is not HQAR.
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Infiltration Facilities
In addition to other applicable Stormwater Management Facility Standards,
the following requirements apply to infiltration facilities for all regulated
development required to meet the Stormwater Storage Requirements of
this Ordinance.
i.

The underlying soils shall have an infiltration rate of at least 0.5 inch
per hour. The development site specific infiltration rate shall be
determined by a qualified professional and approved by the
Enforcement Officer.

ii.

The bottom of the infiltration facility shall be at least 4 feet above the
seasonal high groundwater elevation. The development site specific
seasonal high groundwater elevation shall be determined by a
qualified professional and approved by the Enforcement Officer.

iii.

The design high water level of the facility shall be at least 200 feet
from water supply wells and onsite waste disposal systems.

iv.

The design high water level of the facility shall be at least 10 feet from
any building foundation.

v.

Pre-treatment shall be provided to prevent obstruction of the
infiltration facility.

vi.

Runoff from the following areas shall not be routed to an infiltration
facility:

vii.
6.

(a)

Areas subject to frequent winter deicing; and

(b)

Other areas where precipitation will be exposed to potential
contaminants.

The maximum side slope shall be 4:1.

Runoff Volume Reduction Hierarchy
In addition to other applicable Runoff Control Performance Standards, the following
requirements apply to Major Development, Public Road Development and Mining
Development disturbing 1 acre or more.
a.

The applicant shall choose one or more strategy from the following hierarchy to
minimize the increase in runoff volume from the development site:
(1)

Preservation of natural features of the development site (e.g. natural
storage and infiltration characteristics, floodplains, wetlands, prairies and
woodlands);

(2)

Preservation of the existing natural streams, channels and drainageways;

(3)

Minimization of impervious surfaces created at the development site (e.g.
narrowing road width, minimizing driveway length and width, clustering
homes and shared driveways);

(4)

Conveyance of stormwater in open vegetated channels;

(5)

Natural landscaping as an alternative to turf grass;

(6)

Structural measures that provide water quality and quantity control;
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Structural measures that provide only quantity control.

Water Quality Protection
In addition to other applicable Runoff Control Performance Standards, the following
requirements apply to all regulated development, except regulated development
authorized by a General Permit.
a.

8.

Water quality treatment shall be provided for stormwater runoff from increased
impervious areas.
(1)

On highly impervious development sites, such as multi-family residential
and non-residential developments, water quality treatment devices shall be
designed to remove both floatable and settleable pollutants from as much
of the stormwater runoff from increased impervious areas as possible. This
requirement may be met by directing as much stormwater runoff from
increased impervious areas as possible through a hydrodynamic separator,
or into a catch basin fitted with a hooded outlet cover. Alternate treatment
methods providing a similar or higher level of water quality treatment may
be approved by the Enforcement Officer.

(2)

In Public Road Developments, the stormwater management system shall be
designed to direct as much stormwater runoff from increased impervious
areas as possible through a vegetated swale, across a vegetated filter strip,
or into a catch basin before being discharged from the development site.
Alternate treatment methods providing a similar or higher level of water
quality treatment may be approved by the Enforcement Officer.

b.

Appropriate pre-treatment shall be provided for stormwater runoff directed to
new or existing Class V injection well.

c.

Appropriate pre-treatment shall be provided for stormwater runoff directed to
infiltration based practices in areas designated as High or Moderately High
Potential for Aquifer Recharge/Contamination on the McHenry County Sensitive
Aquifer Recharge Areas Map.

Watershed Specific Requirements
In addition to other applicable Runoff Control Performance Standards, the following
requirements apply to Watershed Specific Area Development, except regulated
development authorized by a General Permit.
a.

Crystal Lake Watershed Specific Requirements
(1)

The boundary of the Crystal Lake Watershed is generally depicted in
Appendix 9. Any area of land along the watershed boundary that can be
shown to be outside of the Crystal Lake Watershed shall not be subject to
the Crystal Lake Watershed Specific Requirements.

(2)

Any regulated development that hydrologically disturbs more than 20,000
square feet of land within the Crystal Lake Watershed shall comply with the
following requirements in addition to the other applicable requirements of
this Ordinance:
i.

The regulated development shall incorporate runoff volume
reduction practices to infiltrate, evaporate, or transpire at least 95%
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of the annual stormwater runoff volume from hydrologically
disturbed areas.

b.

ii.

Perform an evaluation of the development site and field testing
practices in accordance with Chapter 2.1 of the City of Crystal Lake Crystal Lake Watershed Stormwater Management Design Manual.

iii.

Design the development site in accordance with sections 3.4-3.7 and
section 5.1 of the City of Crystal Lake - Crystal Lake Watershed
Stormwater
Management
Design
Manual
(http://www.crystallake.org/home/showdocument?id=230).

McHenry County Watershed Plans are listed in Appendix 10 for reference only.
Recommendations from these plans may be the basis for additional Watershed
Specific Requirements upon amendment of this Ordinance by the McHenry
County Board.

C. Flood Hazard Areas
1.

2.

A development is located in a flood hazard area if any of the following criteria are met:
a.

If any portion of the development site is within a mapped Flood of Record area on
the USGS-Hydrologic Investigation Atlas Flood of Record Map;

b.

If any portion of the development site is within a closed contour of a depressional
storage area;

c.

If any portion of the development site is within a channel that has a tributary area
greater than 100 acres;

d.

If any portion of the development site is within a mapped Zone AE, A, AH or AO
floodplain on the FEMA FIRM;

e.

If any portion of the development site is outside a mapped Zone AE, but is below
the BFE; or

f.

If any portion of the development site is below the BFE determined by the
simplified methods for estimating the BFE described in the FEMA publication
Managing Floodplain Development in Approximate Zone A Areas.

Determining the BFE and Limits of a Flood Prone Area
a.

b.

The BFE shall be determined utilizing one of the following methodologies:
(1)

Adding 3 feet to the Flood of Record indicated on the USGS-Hydrologic
Investigation Atlas;

(2)

Adding 0.5 foot to the surface overflow of a depressional storage area.
Where a smaller depressional storage area exists within a larger
depressional storage area, the BFE shall be based on the highest surface
overflow; or

(3)

The BFE may be determined by a licensed professional engineer using a
model or technique identified in Appendix 5 of this Ordinance or otherwise
approved by MCSC or IDNR/OWR.

The limits of a flood prone area shall be the projection of the BFE onto the
development site topography.
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APPENDIX 30
Compliance Documentation
Pollution Prevention/Good Housekeeping

Solid Waste

Yard Waste

New Years Day
Labor Day

Memorial Day
Thanksgiving Day

Independence Day
Christmas Day

All collections will be delayed by one day on the following Holidays:
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8:00AM to 5:00PM
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Annual Spring Clean-up Day: &BDISFTJEFODFXJMMSFDFJWFPOF4QSJOH$MFBOVQEBZFBDI
year in March or April where residents may bring an unlimited amount of properly
QMBDFESFGVTFUPUIFDVSCGPSQJDLVQBUOPDPTU5IJTSFGVTF%0&4/05JODMVEFUJSFT TPE 
SPDLT  EJSU  ZBSEXBTUF  BVUPNPUJWF CBUUFSJFT  IB[BSEPVT NBUFSJBMT  MJRVJET PG BOZ LJOE 
electronics and other similarly related items. All refuse must be containerized in bags or
DBOTBOEJOEJWJEVBMCBHT DBOTPSCVMLJUFNTNBZOPUXFJHINPSFUIBOMCT/PMPPTF
refuse will be collected.

White Goods Collection: &BDI SFTJEFODF XJMM SFDFJWF DVSCTJEF DPMMFDUJPO PG 8IJUF
(PPETQFSBQQMJBODF

Furniture and Bulk Item Collection: Each residence will receive curbside collection of
furniture and Bulk Items – each Bulk Item must have a prepaid bag attached in order to
be collected.

Curbside Electronics Collection: Each residence will receive curbside electronics
DPMMFDUJPOQFSQJDLVQ NBYJNVNJUFNT DPMMFDUJPONVTUCFTDIFEVMFEJOBEWBODF
CZDBMMJOH7FPMJBBU  

Unlimited Yardwaste Collection using Kraft paper bags: Each residence will receive
VOMJNJUFE ZBSEXBTUF DPMMFDUJPO VTJOH CSPXO ,SBGU QBQFS CBHT CPVHIU GSPN BOZ
TUPSFTVQQMJFS  PS CVOEMFT GSPN "QSJM UISPVHI /PWFNCFS 4UJDLFS QVSDIBTFT XJMM OP
MPOHFSCFSFRVJSFEBGUFS%FDFNCFSTU

65-gallon Recycling Carts: &BDISFTJEFODFXJMMSFDFJWFPOF  HBMMPOSFDZDMJOHDBSU 
collected weekly on the same day as refuse and yardwaste.

8JUIBMMUISFFSFGVTFPQUJPOT UIFGPMMPXJOHTFSWJDFTBSFJODMVEFE

8JUIBMMUISFFPQUJPOTUIFNPOUIMZGFFXJMMCFCJMMFEPOBRVBSUFSMZCBTJT EJSFDUMZUPUIF
SFTJEFOU  CFHJOOJOH DECEMBER 1, 2012 5IF BNPVOU CJMMFE FBDI RVBSUFS XJMM CF
dependent on which service option is selected.

Additional Collection Services

Refuse Bags are available for purchase at:
+FXFMt;FJHMFST"DF)BSEXBSFt8BMHSFFOT

*Prices are for year 1 of the contract (December 1, 2012-November 30, 2013) and will be
increased each year of the contract by no more than 2.5% per year.

3. Pay by the bag Service ($6.63* per month billed quarterly)
t "MMSFGVTFNVTUCFQMBDFEJOQSFQBJESFGVTFCBHT CBH JOPSEFSUPCFDPMMFDUFE
t *ODMVEFTHBMMPOSFDZDMJOHDBSUBOE unlimited yardwaste collection

2. 35-Gallon Refuse Cart Service ($15.88* per month billed quarterly)
t "MMSFGVTFQVUPVUJOBEEJUJPOUPUIFHBMMPOSFGVTFDBSUSFRVJSFTUIFVTFPGBQSFQBJE
 SFGVTFCBH CBH JOPSEFSUPCFDPMMFDUFE
t *ODMVEFTHBMMPOSFDZDMJOHDBSU and unlimited yardwaste collection

1. 95-Gallon Refuse Cart ($18.88* per month billed quarterly)
t "MMSFGVTFQVUPVUJOBEEJUJPOUPHBMMPOSFGVTFDBSUSFRVJSFTUIFVTFPGBQSFQBJE
 SFGVTFCBH CBH JOPSEFSUPCFDPMMFDUFE
t *ODMVEFTHBMMPOSFDZDMJOHDBSUBOEunlimited yardwaste collection

3FTJEFOUTPG$BSZXJMMDPOUJOVFUPIBWFUISFF  PQUJPOTGPSSFGVTFDPMMFDUJPOTFSWJDF

Refuse Collection

Solid Waste Collection Guidelines

'PSDVSCTJEFDPMMFDUJPO DBSUTNVTUCFQMBDFEXJUIJOGPVS  GFFUPGUIFDVSC1MFBTF
FOTVSFUIBUDBSUTBSFJOUIFQSPQFSMPDBUJPOCZ".POUIFEBZPGZPVSDPMMFDUJPO

Recycling Collection Location

"MMFMJHJCMFIPVTFIPMETXJMMSFDFJWFPOF  HBMMPOSFDZDMJOHDBSUBUUIFTUBSUPGUIF
DPOUSBDU TDIFEVMFEUPCFEFMJWFSFEJOMBUF/PWFNCFS 3FDZDMJOHDBSUTNVTUCFVTFE
and materials must be placed in the cart in order to be collected. Recyclables may be
NJYFEUPHFUIFSJOTJEFUIFDBSUXJUIOPOFFEUPTFQBSBUFNBUFSJBMT

Recycling Collection Guidelines

Common Items that should not be included for curbside refuse collection include aerosol
QBJOUT BOE QFTUJDJEFT  BOUJGSFF[F  DMFBOJOH QSPEVDUT  DPNQBDU øVPSFTDFOU MJHIU CVMCT  ESBJO
DMFBOFST  GVOHJDJEFT  GVSOJUVSF TUSJQQFST  HBTPMJOF  øBNNBCMF MJRVJET  JOTFDUJDJEFT  MBXO
DIFNJDBMT NFSDVSZ NFUBMQPMJTIFT PJMT PJMCBTFEQBJOUT PMENFEJDBUJPOT QBJOUSFNPWFS QPPM
DIFNJDBMT TPMWFOUT XFFELJMMFSTBOESBEJPBDUJWFNBUFSJBMTPSMJRVJETPGBOZLJOE

Common Items not Collected

.JTTFEDPMMFDUJPOTIPVMECFSFQPSUFEUP7FPMJBBU  1SJPSUPDBMMJOH7FPMJB QMFBTF
NBLFTVSFUIBUDPMMFDUJPO SFGVTFGPSFYBNQMF IBTPDDVSSFEPOZPVSCMPDL1MFBTFSFNFNCFS
SFGVTF SFDZDMJOHBOEZBSEXBTUFBSFDPMMFDUFETFQBSBUFMZBOEDBOPDDVSBUEJòFSFOUUJNFTPGUIF
EBZ"MTP QMFBTFDIFDLUPTFFJGZPVSNJTTFENBUFSJBMIBTCFFOUBHHFEXJUIUIFSFBTPOJUIBE
not been collected. Tagged material will not be collected until the following week and must be
QVMMFE CBDL GSPN UIF DVSC 1MFBTF SFQPSU NJTTFE DPMMFDUJPOT UP7FPMJB CZ ". UIF EBZ
following your scheduled collection in order to receive service that week.

Missed Collection

5PTDIFEVMFBOFXBTUFDPMMFDUJPOQMFBTFDBMM7FPMJBBU  BUMFBTUPOFEBZQSJPSUP
ZPVSTDIFEVMFEDPMMFDUJPOEBZ&XBTUFXJMMCFDPMMFDUFEPOZPVSOPSNBMDPMMFDUJPOEBZ5IFSF
XJMMCFBDPMMFDUJPOGFFXIJDIJODMVEFTVQUPFXBTUFJUFNTQJDLVQ

E-Waste Collection

5P TDIFEVMF B #VML *UFN PS8IJUF (PPE"QQMJBODF DPMMFDUJPO QMFBTF DBMM7FPMJB BU
 BUMFBTUPOFEBZQSJPSUPZPVSTDIFEVMFEDPMMFDUJPOEBZ#VML*UFNTBOE8IJUF
(PPET"QQMJBODFTXJMMCFDPMMFDUFEPOZPVSOPSNBMDPMMFDUJPOEBZ5IFSFJTBJUFNGFFUIBU
XJMMCFCJMMFEPOZPVSOFYURVBSUFSMZCJMM

White Goods / Appliances

6QUPDVCJDZBSETPGDPOTUSVDUJPOEFCSJTXJMMCFDPMMFDUFEBUOPBEEJUJPOBMDPTUPOZPVSSFHVMBS
DPMMFDUJPOEBZ5IFEFCSJTNVTUXFJHIOPNPSFUIBOQPVOET$POTUSVDUJPOEFCSJTTIPVMECF
QMBDFEJOTJEFUIFSFGVTFDBSUPSCVOEMFE OPMPPTFEFCSJTXJMMCFDPMMFDUFE$POTUSVDUJPOEFCSJT
JO FYDFTT PG  DVCJD ZBSET XJMM CF QJDLFEVQ CZ BQQPJOUNFOU POMZ DBMM 7FPMJB EJSFDUMZ BU
 UPTDIFEVMFQJDLVQBOEQBZNFOU

Construction Debris

'PSDVSCTJEFDPMMFDUJPO DBSUT SFGVTFBOESFDZDMJOH BOEBMMSFGVTFCBHTNVTUCFQMBDFEXJUIJO
GPVS  GFFUPGUIFDVSC1MFBTFFOTVSFUIBUDBSUTBOECBHTBSFJOUIFQSPQFSMPDBUJPOCZ".
on the day of your collection.
t
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t
t
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Aluminum Cans, Trays & Foil (trays & foil must be cleaned)
Steel Cans & Tins
Aseptic Packaging & Gable Top Containers (milk & juice cartons)
Glass Bottles and Jars (clear, brown, green);
/PXJOEPXHMBTT BVUPHMBTT EJOOFSXBSFPSDFSBNJDT
PET Soda, Water, & Flavored Beverage Bottles (#1 clear and green plastic resin)
HDPE Milk, Water & Juice Jugs (#2 clear plastic resin)
HDPE Detergent & Fabric Softener Containers (#2 colored plastic resin)
PVC Narrow Neck Containers Only (#3 plastic resin);
TVDIBTIFBMUICFBVUZBJEQSPEVDUT IPVTFIPMEDMFBOFST
LDPE Grocery Containers (#4 plastic resin);
TVDIBTNBSHBSJOFUVCT GSP[FOEFTFSUDVQT TJYQBDLSJOHT FUD
PP Grocery Containers (#5 plastic resin);
TVDIBTZPHVSUDVQT BOEOBSSPXOFDLTZSVQBOELFUDIVQCPUUMFT
#7 Plastic Resin Narrow Neck Containers Only.
Plastic Buckets TVDIBTLJUUZMJUUFSDPOUBJOFST(5 gallon size maximum);
No metal handles.
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t

Newspaper, including inserts (remove plastic sleeves)
Cardboard (no waxed cardboard)
Kraft (brown paper) Bags
Magazines, Catalogs and Telephone Books
Office, Computer, Notebook & Gift Wrap Paper (no metal clips, spirals, binders)
Chipboard (cereal, cake & food mix boxes, gift boxes, shoe boxes, etc.)
Carrier Stock (soda & beer can carrying cases)
Junk Mail & Envelopes (no plastic cards, stick on labels or unused stamps)
Paper Back Books (no hard cover books)

PAPER FIBER:

1. All containers to be emptied and rinsed clean.
2. No motor oil, insecticide, herbicide or hazardous chemical containers.
3. No Plastic bags – instead reuse or return to grocery or department stores.
4. No plastic sheets or film (no plastic sheets, tarps or wrap).
5. Expanded foam and clear polystyrene not accepted per joint advisory from the Illinois
Recycling Association, Illinois Department of Commerce & Community Affairs, and
Region 5 US Environmental Protection Agency.

Notes:


















CONTAINERS:

Acceptable materials include:

Please be sure to rinse and clean all containers. Carts that are contaminated with refuse or
contain improper materials will be tagged and not collected until the following week.

Christmas trees will to be collected separately during the entire month of January at no
BEEJUJPOBM DPTU $ISJTUNBT USFFT TIPVME CF GSFF PG BMM MJHIUT  HBSMBOE  UJOTFM  BOE
decorations in order to be composted.

Collection Location

Acceptable Recycling Materials

Christmas Tree Collection

Refuse carts
have black lids.

Recycling carts
have green lids.

The following refuse cart sizes are available:
Refuse
tHBMMPOT )FJHIU 8JEUIw %FQUIw
tHBMMPOT )FJHIUw 8JEUIw %FQUIw
Recycling
tHBMMPOT )FJHIUw 8JEUIw %FQUIw

Cart Sizes
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Veolia owns and is responsible for replacing broken carts. If your cart is damaged
please contact Veolia to arrange for repair or replacement. Cleaning of the cart is the
customer’s responsibility.

Cart Maintenance

In ordFSUPCFDPMMFDUFE ZBSEXBTUFNVTUCFQMBDFEJOFJUIFSHFOFSJDCSPXOHBMMPOPS
,SBGUQBQFSCBHT BWBJMBCMFBUNBOZSFUBJMPVUMFUT :BSEXBTUFUIBUDBOOPUöUJO,SBGUQBQFS
CBHTNBZCFCVOEMFEBTGPMMPXTCVOEMFTPGCSVTIPSCSBODIFTNVTUCFTFDVSFMZUJFE VTJOH
CJPEFHSBEBCMFDPSE TUSJOH SPQFPSUXJOFBOENBZOPUFYDFFEöGUZ  QPVOETJOXFJHIU 
UXP   GFFU JO EJBNFUFS  BOE GPVS   GFFU JO MFOHUI "EEJUJPOBMMZ  SFTJEFOUT NBZ MFBTF
HBMMPOZBSEXBTUFDBSUTGSPN7FPMJB*GJOUFSFTUFEQMFBTFDBMM7FPMJBBU  

Properly Prepared Yard Waste

*Yard Waste and/or Leaf Stickers Will No Longer Be Required*
"TBQBSUPGUIFOFXDPOUSBDU 7FPMJBXJMMQSPWJEFVOMJNJUFEZBSEXBTUFDPMMFDUJPOUPBMM
FMJHJCMFIPVTFIPMETEVSJOHUIFZBSEXBTUFTFBTPO JODMVEJOHMFBWFT7FPMJBXJMMDPMMFDUBO
unlimited amount of properly prepared yard waste in brown Kraft paper bags placed at
the curb. The yard waste collection program shall run each year starting the first
Monday of April and running until the last Friday in November.

Yardwaste Collection Guidelines

