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EXECUTIVE SUMMARY

INTRODUCTION

The goals for the project were to consolidate previous storm sewer studies into a single comprehensive report and update the 
Master Plan as well as to include the development of a five to ten year Capital Improvement Program (CIP).

BACKGROUND

The City of Highland Park owns significant storm sewer networks in nearly all residential and commercial areas of the city. According 
to the City of Highland Park’s GIS database, there are approximately 188 miles of storm sewer currently owned and maintained by the 
city. There are also approximately 14 miles of ravines along the eastern portion of the city draining towards Lake Michigan. 

The City changed the storm sewer design standard in 1989 from a 2-year to a 10-year design storm. As the result of heavy rains that 
have caused flooding and some basement back-ups, the City set a goal to rebuild the existing storm sewers to the new 10-year design 
standard where necessary. Storm sewers not meeting the 10-year design storm goal are not upgraded if an overland flow route exists 
to drain flood waters away.

SUMMARY OF PREVIOUS WORK

The City of Highland Park has completed a number of studies over the last several years related to storm water management, 
flooding and erosion in the ravines. 

• Neighborhood Infrastructure Improvement Program (2006) by Earth Tech, Inc
• Storm Water Master Plan (1989) by Baxter and Woodman
• Storm Water Management Plan – Joint Permit Application – Project Description and Hydraulic Analysis - (1990) by Epstein
• Pleasant Avenue Sewer Analysis – (2003) by Bleck Engineering
• Fairview Road Storm Sewer Analysis – (2002) by Baxter and Woodman
• Trail Way Flood Plain Assessment – (2002) by Bleck Engineering
• North Shore Sanitary District – (2000) Skokie and Middle Fork interceptor Study by Strand Associates

Civiltech has reviewed these studies as part of background preparation for this Master Plan.

STORM SEWER ISSUE

Previous investigations concluded that as many as 7,000 lineal feet of storm sewers could not manage the runoff from the 10-year 
design storm and did not have a sufficient overland flow outlet. The Capital Improvements Program (CIP) provided in this report 
identifies where storm sewer upgrades are necessary to address this concern.

Recommendation: Civiltech recommends that the City continue with their storm sewer replacement program as defined in the 
previous and new Master Plans. The City’s continued program of replacing and repairing storm sewer will guarantee reaching the 
City’s goal of up grading to the 10 year design storm. Civiltech has developed a storm sewer Capital Improvements Program for the 
City of Highland Park. 
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PROJECTS

Storm Sewer Replacement Projects: Civiltech has included a prioritized list of storm sewer projects that are based on previously 
identified projects and new projects evaluated during this study. 

The projects have been developed based on review of flood complaint data provided by the City, GIS data, and SWMM hydrologic 
and hydraulic model analysis.

INTRODUCTION

Storm sewers are designed and installed to eliminate flooding of streets, low areas, and homes. These sewers are designed to 
capture and convey a specific size rain storm usually defined in terms of its recurrence interval. Storm sewers can be designed 
to convey the 2, 5, 10, or 25 year storm. The recurrence interval is determined by cost and the amount of temporary flooding the 
community will allow. Costs are higher to install the storm sewers to handle storms of longer recurrence intervals; the longer the 
storm recurrence interval, the larger the pipes to capture and convey, the higher the cost for the storm sewers.

Storm sewers are also designed to work in conjunction with overland flow routes, such as swales and ditches, where the overland 
flow routes convey the runoff when it exceeds the capacity of the storm sewer system. Swales and ditches are also used as a lower 
cost alternative to constructing storm sewers. In many older communities, overland flow routes may not have been incorporated 
into the drainage designs; therefore runoff in excess of the storm sewer capacity causes water to pond in roadways. Swales are also 
commonly used to remove storm water from backyards to the street. Backyard flooding of storm water is most commonly caused 
when overland flow routes have been obstructed by residents’ overtime.

The City of Highland Park Public Works Department has the responsibility to maintain and upgrade the storm sewer system. The 
City Council has set a goal to increase the capacity of all existing storm sewers to handle the 10-year recurrence interval storm.

BACKGROUND

The City of Highland Park is located in the southeast corner of Lake County along the shores of Lake Michigan and covers 
approximately 12.5 square miles. The City infrastructure includes 188 miles of storm sewers. 

Storm water falling within Highland Park drains to one of three main drainage basins in the City (see Watershed Map Exhibit). The 
storm water drainage basins include:

1. Lake Michigan: The eastern third of Highland Park drains through 10 ravines to Lake Michigan.
2. Skokie River: The central portion and the largest of the three basins drain through 32 outfalls to the Skokie River.
3. North Branch of the Chicago River: The western drainage basin drains through 11 outfalls to the Middle Fork of the  
 North Branch.

Prior to 1989 in Highland Park, storm sewers were designed to handle a 2-year recurrence interval storm. As development in 
Highland Park continued through the ‘40s, ‘50s and beyond, portions of the City periodically experienced flooding. The City 
changed the storm sewer design standard in 1989 to a 10-year recurrence interval storm (10-year storm) and set a goal to upgrade 
the existing storm sewers to the new standard.
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SCOPE OF WORK

The goals for the project were to consolidate previous storm sewer studies into a single updated report, update the Master Plan, 
and include the development of a five to ten year Capital Improvement Program (CIP). Civiltech’s Master Plan will provide the City 
with a consolidated report of the three existing studies and a 5- and 10-year Capital Improvement Program (CIP).

Several previous stormwater studies had identified a variety of flooding issues throughout the city. These included problems 
related to sanitary sewer overflows, riverine flooding, ravine erosion, and urban flooding. The primary scope of the Capital 
Improvement Plan presented in this report was to alleviate issues related to urban flooding, which is inundation that occurs in areas 
of manmade development caused by the inadequacy of local drainage systems. A list of projects will be compiled for the City to 
complete in the next ten years and budgetary cost estimates will also be provided. 

In order to determine the current capacity of the storm sewer network, EPA SWMM software was used to conduct hydrologic and 
hydraulic analysis throughout the city. Physical data for the storm sewers, including elevations, pipe sizes, and structure locations, 
was obtained from the City of Highland Park’s GIS database. This data was used to construct various models in the EPA SWMM 
software. The sites where these models are located were then investigated to determine the relevant hydrologic parameters. These 
parameters were analyzed within the models to determine the resulting runoff distribution for various wet weather events. The 
models simulated these flows through the storm sewer network, and these simulations were used to determine if the existing 
sewer capacity was adequate. Storms of several return periods were simulated, but the 10-Year 24-Hour storm was the primary 
event used in the capacity analysis. 

An initial investigation and modeling focused on the City of Highland Park’s larger mainline sewers, predominantly those 24-inch 
and larger with over 10 acres of tributary area. It was found that the size of these sewers was generally sufficient. The majority of the 
city’s urban flooding appeared to occur at the more upstream ends of the sewer networks. 

Subsequently, the investigation turned to sections of the city where it was more likely that smaller pipes were surcharging, and 
various projects could be implemented to alleviate residential flooding. Historical flood complaint data collected from the city’s 
residents between the years of 2011 to 2014 was used to distinguish neighborhoods with recurrent flooding in streets and ditches. 
Local knowledge from city officials was also used to identify possible areas where storm sewers were undersized or gutter flow was 
unable to capture runoff effectively. Several neighborhoods throughout the city containing older development extensively used 
8-inch and 10-inch lateral pipes. The current design standard generally dictates of minimum of 12-inch pipe to be used in roadway 
development. These smaller pipe sizes also contributed to flooding occurrences.

 Engineering models were created to analyze the areas that fit the before mentioned criteria. The storm sewer replacement projects 
recommended in this report were determined by locating the areas were inadequate capacity identified by hydrologic and 
hydraulic modeling. Priority ranking was given to projects which could alleviate the most amount of local flooding. 

SUMMARY OF PREVIOUS STUDIES

The City of Highland Park completed a number of studies over the last several years related to storm water runoff, and erosion 
in the ravines. The studies included; “Neighborhood Infrastructure Improvement Program” (2006) by Earth Tech, Inc, the Storm 
Water Master Plan 1989 by Baxter and Woodman, the 1990 Epstein report entitled “Storm Water Management Plan – Joint Permit 
Application – Project Description and Hydraulic Analysis”, and Bleck Engineering Pleasant Avenue Analysis – 2003. Several other 
existing studies and reports were also reviewed to provide additional background into the problems and potential solutions with 
the storm sewer systems. The existing studies included; Fairview Road Storm Sewer Analysis by Baxter and Woodman, and the Trail 
Way Road Flood Plain Assessment by Bleck.
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LOCAL SEWER MAINTENANCE

The Department of Public Works (DPW) conducts an aggressive storm sewer maintenance program limited only by the dollars 
budgeted for the program and availability of staff’s time. City staff cleans all of the storm sewers with the City-owned water jet 
(flusher) and vacuum (vactor) equipment. The City owns a Closed Circuit Television (CCTV) truck for the internal inspection of the 
sewers. The Sewer Section in Public Works determine which sewers to televise when problems are found during cleaning of the 
pipe. Sewers are also televised in areas where flooding and back-ups have been reported. The City internally inspects about 45,000 
lineal feet of sewers per year.

The DPW personnel keep records of flooding complaints and sewer back-ups in databases they developed to track these problems. 
Staff also televises the sewers or areas with the Closed Circuit Television Camera. Areas that have been identified as recurring 
problems from the records kept by the DPW are included in the Capital Improvement Program (CIP).

The following list is a summary of the projects recommended in the previous Master Plan that have been completed between 2006 
and 2017. The projects included both water main and street repairs where necessary.

2006 -2017 CAPITAL IMPROVEMENT PROGRAM PROJECTS

Project/Priority Street From To

1 Blackstone Place Flora Melody

2 Burton Avenue Melody Washington

3 Ridgewood Detamble 1059 Ridgewood

4 Clifton Avenue Yale Princeton

5 Elmwood Drive Yale Princeton

6 Green Bay Road Bob-O-Link Detamble

7 Broadview Avenue Blackstone Williams

8 Linden Avenue Various Various

9 Sumac Old Briar Southerly

10 Pleasant Avenue Blackstone Highland

11 Arbor Avenue Richfield Southland

12 Richfield Avenue Ferndale Deerfield

13 Sunset Road Harvard Princeton

14 Broadview Avenue Crawford Williams

15 Ferndale Avenue Richfield Midland

16 Sunnyside York Berkeley

17 Southland Avenue Cavell Arbor

18 Temple Avenue Various Various

19 Bloom Street Waukegan Ave Logan Street

20 Grove Avenue Ridge Road Dead-end East
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RECOMMENDED CAPITAL IMPROVEMENTS

Civiltech has developed a list of projects for the 5-10 years Capital Improvement Plan (CIP). The cost estimate for each project is 
based on the material type and diameter of the pipe, the approximate depth and liner feet of pipe to be installed, a complete street 
overlay including grinding on both edges or landscaping depending on the pipe location, traffic control and miscellaneous items, 
an engineering design fee of 8% of the construction cost and a construction related service fee of 12% of the construction cost. 
Additional costs have been added for individual projects if additional items will be required for the project.

CAPITAL IMPROVEMENT PROGRAM – HIGHLAND PARK

Project/
Priority

Street From To Total Estimated Cost

1 Laurel Underpass Laurel Underpass Ravine $537,000

2 Taylor Ave & Perennial Ln Taylor Ave Beverly Pl $529,800

3 Tanglewood Ct Cul-de-sac Red Oak Ln $302,400

4 Roger Williams Ave. Pleasant Ave Pleasant Alley $588,000

5 Marion Avenue Green Bay Rd County-Line $1,549,200

6 Ridgelee Road Country Ln Ridge Road $607,570

7 Oak Knoll Ter Oak Knoll Ter Sheridan Rd $468,000

8 Marvell Ln Low Point McDaniels $222,970

9 Summit Ave North Ave Auburn Ct $366,000

10 Rollingwood Rd Cul-de-sac Bob-O-Link $411,000

11 Braeside Road Indian Tree Dr. Blackhawk Rd $417,000

12 Ivy Ln Cul-de-sac Sheridan Rd $286,200

13 Midland Ave Various Various $2,583,000

14 Briarwood Pl & Kincaid St Briarwood Pl St Johns Ave $185,400

15 Twin Oaks Dr Auburn Ave Idlewood Ln $451,800

16 University Ave & Summit Ave Hyacinth Pl Old Elm Rd $251,400

17 Elder Ln Sheridan Rd Lakeside Pl $178,800

18 Groveland Ave Hedge Run Oakland Dr $234,970

19 Dato Ave Appletree Ln Old Trail Rd $178,800

Total $10,349,310

The recommended projects are shown on the Project Location Map in Appendix A.

Storm Sewer Master Plan

City of Highland Park



PROJECTS – STORM SEWER REPLACEMENT

Civiltech has included a breakdown of storm sewer projects for inclusion in the CIP. The storm sewer replacement list represents 
multiple future years of construction to replace existing storm sewers or construct sewers where none presently exist. The list is 
based on City records of flooding and engineering hydrologic and hydraulic model analysis.

Several criterion were used to rank the projects listed in this Capital Improvement Program. One criteria is that priority was given 
to projects that had significant flooding problems (within the City right of way) that was documented by residents or Village 
personnel. Each of the projects had several documented cases of urban drainage issues occurring during rainfall events. It was 
important to distinguish flooding complaints that occurred as a result of local drainage problems as opposed to those occurring 
from regional floodplain inundation. The scope of this program only included projects where improving local drainage conditions 
was the primary goal. 

Another consideration was the overall benefits the completed project was expected to have on the public right of way. Projects 
that could reduce the inundation on major roadways and thoroughfares were ranked higher. These type of projects would allow for 
access on roadways throughout rainfall events. Reducing flooding on critical roadways will aid it in several operational functions, 
such as the passage of emergency vehicles. 

The capacity of existing storm sewers was also hydraulically analyzed to determine which sewers had adequate capacity and which 
were the most deficient. In general, projects where sewer capacity was significantly deficient were given a greater priority. This 
was especially the case when the deficiencies were shown to occur along a long section of mainline storm sewer to which there 
was a large amount of tributary area. Attention was also given to the age and condition of the storm sewer in conjunction with the 
determined deficiency to select which sections of sewer would be the most suitable for replacement and upsizing. 

Each one of the ranked projects had some of the issues relating these factors. The highest ranked projects generally had a 
combination of criteria that could all be addressed in the scope of one storm sewer system improvement. To summarize, the 
projects that had the widest impact upon the public right of way, had the greatest amount of documented flooding instances, and 
were shown to have the most deficient capacities were identified as the highest priority. 

The CIP storm sewer projects can be found on Exhibit 2-1 and a complete list and description of the recommended projects follows:

PROJECT 1 – LAUREL UNDERPASS

The Laurel Road railroad underpass located between 1st Street and St Johns Avenue has been an area identified with common 
flooding. The underpass is drained by a 24-inch storm sewer as well as an 18-inch overflow storm sewer. These sewers run through 
the property of the Highland Park Public Library before draining to an existing ravine. Model analysis has demonstrated that 
existing storm sewer is under sized and water ponding occurs at the low spot on Laurel Ave. A new 30-inch diameter storm sewer 
down St Johns Avenue and discharging into the existing ravine is recommended. This improvement will require coordination with 
the Highland Park library, as existing sewers appear to run beneath the building’s footprint. Installation of a new storm sewer would 
also likely require relocation the existing storm sewer that crosses under (or very close) to the library building. Additional inlet 
structures are also recommended at 1st Avenue and St Johns in order to reduce the bypass flow from adjacent areas down to the 
low spot within the underpass.

PROJECT 2 – TAYLOR AVE AND PERENNIAL LN

The intersection of Taylor Avenue and Perennial Lane is a low spot. From the contour grading information that is available it 
appears that the intersection is very flat and likely does not properly drain to the existing inlets. The existing storm sewer that 
drains Taylor Avenue and flows to the west is also undersized. We are recommending a new storm sewer on Taylor Avenue as well 
as additional inlets at the intersection of Taylor and Perennial. We also recommend regrading the existing swale on Perennial Lane 
south of Taylor.
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PROJECT 3 – TANGLEWOOD CT

The cul-de-sac at the west end of Tanglewood Court is a low spot and there is likely some overflow from Red Oak Lane that makes 
it down to this location. We are recommending a new larger storm sewer as well as some additional inlets in the cul-de-sac. We 
did find that when the mainline storm sewer surcharges the overflow goes toward the low spot on Tanglewood, but enlarging the 
existing storm sewer significantly improves the existing condition. Note that this area is within the 100-year floodplain however the 
proposed storm sewer improvement will improve conditions for lower events.

PROJECT 4 – ROGER WILLIAMS AVE

The existing 30-inch storm sewer that drains Roger Williams Ave crosses under an existing building located at 565 Roger Williams 
Ave, which is currently occupied by Ravinia Vogue Cleaners. The proposed design includes a new 30-inch storm sewer, located in 
the public right of way, along Roger Williams Ave and Pleasant Avenue and a 36-inch storm sewer down the Pleasant Ave Alley that 
will discharge into the existing ravine. This upsized sewer will also provide additional capacity for several lateral connections, which 
will help alleviate residential flooding in the surrounding neighborhood.

PROJECT 5 – MARION AVE

Based on the model analysis a significant section of the existing storm sewer on Marion Avenue from Green Bay Road to 
the mainline storm sewer connection at Hastings and Lake Cook Road is undersized. Therefore a new mainline storm sewer 
(approximately 2,600 feet) varying from 15-inch to 36-inches is recommended. New lateral sewers are also recommended as many 
existing laterals are 8-inch.

PROJECT 6 – RIDGELEE RD

Model analysis has demonstrated that the existing storm sewer on Ridgelee Road is undersized leading to flooding in the low spot 
on the roadway and possible ponding in residential backyards. Therefore a new mainline storm sewer varying from 12-inch to 18-
inch is recommended beginning at the intersection of Old Briar Road and Country Lane and ending at the intersection of Ridgelee 
Road and Ridge Road. The new sewer will also reduce bypass flow onto Old Briar Road.

PROJECT 7 – OAK KNOLL TER
The independent segment storm sewer that wraps around Pine Point Drive is undersized. This section of sewer both begins and 
ends on Oak Knoll Terrace. In general, the mainline consists of an undersized 10" storm sewer which is undersized. This whole 
section will be upsized and replaced including a downstream pipe which directs water to a nearby ravine. 

PROJECT 8 – MARVELL LN

There is an existing sag area in the roadway profile to the east of McDaniels Avenue. Model analysis has demonstrated that the 
existing mainline storm sewer on Marvell Lane in this area is undersized. Storm water ponds in existing sag location and leads to 
flooding of several driveways along Marvell Lane. Therefore approximately 350-feet of 18-inch storm sewer is recommended, which 
will connect to the mainline at the intersection of Marvell Lane and McDaniels Avenue.

PROJECT 9 – SUMMIT AVE

The mainline stretch of sewer running along Summit Avenue from Auburn Avenue to North Avenue has been shown to be 
undersized in the sewer modeling. The mainline consist of 8", 10", and 12" pipe which will all be replaced. This mainline outfalls 
into a 60" mainline on North Avenue. Note that there are mainly direct lateral connects from houses along the west side of Summit 
Avenue that will need to be maintained through this project.
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PROJECT 10 – ROLLINGWOOD ROAD

Several residents identified flooding along Rollingwood Road. There are several existing sag locations at the roadway corners and 
cul-de-sac of the roadway and the model analysis shows that the existing storm sewer on Rollingwood Road from the cul-de-sac to 
Bob-o-link Road is undersized. Therefore approximately 1,050 feet of 12-inch and 15-inch diameter storm sewer is recommended.

PROJECT 11 – BRAESIDE ROAD

The model analysis shows that the existing storm sewer in this area is undersized. The storm sewer network in the area has 
upstream points at the intersection of Cherokee Road and Indian Tree Drive and also Lake Cook Road and Indian Tree Drive. 
Therefore a new storm sewer is recommended along this span of Indian Tree Drive continuing then continuing east on Braeside 
Road towards Blackhawk Road.

PROJECT 12 – IVY LN

The entirety of the storm sewer system on Ivy Lane is undersized. This storm sewer is drained by an 8" pipe outfalling into a ravine. 
It is recommended that the entire system be replaced as the 8" outfall pipe is the most undersized component.

PROJECT 13 – MIDLAND AVE

Several complaints have been logged on the side streets south of Midland Ave. Initial model analysis has demonstrated that the 
existing storm sewers on four of these side streets are undersized. Therefore new storm sewers are proposed on Eastwood Avenue, 
Sherwood Road, Ferndale Avenue, and Arbor Avenue between Midland Avenue and Richfield Avenue. Each of the sewers along 
these roadways flow north and connect to a mainline on Midland Avenue. Therefore, it is possible to construct a project separately 
for each of these four roads.

PROJECT 14 – BRIARWOOD PL AND KINCAID ST

There have been several flooding complaints from residents on Briarwood Place. Modeling demonstrated that the 8" pipe which 
drains the roadway is undersized. This project consists of replacing this pipe and an additional 8" segment which runs south down 
Kincaid Street to provide additional relief. This section connects downstream to a 42" pipe flowing east to a nearby ravine. 

PROJECT 15 – TWIN OAKS DR

The independent section of storm sewer which runs along Twin Oaks Drive from Auburn Ave to Idlewood Lane has been shown 
to be undersized through modeling. It is recommended that entire segment be replace. The sewer outfalls directly into the Skokie 
River, and the very south section of Twin Oaks Drive is located within its corresponding floodplain.

PROJECT 16 – UNIVERSITY AVE AND SUMMIT AVE

This project consists of the replacement of undersized storm sewer along University Ave, Hyacinth Pl, and Summit Ave. There 
are two separate sections of sewer that both connect north to a mainline flowing east along Old Elm Rd. The first section begins 
at the intersection of University Ave and Hyacinth Pl and runs one block north to the intersection of University Ave and Old Elm 
Rd. This mostly consists of replacing 8" and 10" with 12" RCP. The second section starts the approximate midpoint on Hyacinth Pl 
between University Ave and Summit Ave. This sections flows east along Hyacinth Pl and then heads north along Summit Ave before 
connecting into a mainline on Old Elm Rd. This section will also replace 8” and 10” pipe with 12” RCP.
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PROJECT 17 – ELDER LN

Residents have identified many flooding concerns along Elder Lane and the 10” pipe draining Elder Lane is undersized. It is 
recommended for this pipe to be replaced as well as an additional 10” pipe outfalling into a nearby ravine. This pipe is downstream 
of Elder Lane and is likely causing additional capacities issues farther south along Lakeside Place.

PROJECT 18 – GROVELAND AVE

Four pipes which all drain to a ravine on Groveland Avenue are undersized. This ravine located between Oakland Drive and Hedge 
Run. These pipes are all 8” diameter, and should be replaced with 12” diameter storm sewer. Their replacement will also alleviated 
flooding issues farther upstream in each network. 

PROJECT 19 – DATO AVE

The mainline storm sewer span on Dato Avenue running from Appletree Lane to Old Trail Road is undersized. This mainline consists 
of 8” and 10” storm sewer and will be upsized before it outfalls into an 18” mainline flowing west along Old Trail Road. Note that 
based on the City GIS data there are many direct lateral connections from houses along the west side of Dato Avenue that will need 
to be maintained throughout this project.
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