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1.0 INTRODUCTION 

1 .  BACKGROUND AND PURPOSE 

On October 2, 2006, the Village of Downers Grove experienced a 
significant rain event which produced 3.77 inches of rain during a one 
hour period. This rain event was similar to the rainfall depth for the one 
hour for 100 year storm event. The impact of this storm extended to home 
and garage flooding, yard and street flooding, widespread power outages, 
and ponding of water. 

Due to this storm and historical flooding, the Village of Downers Grove 
initiated the development of a stormwater infi-astructure improvement 
plan. This report and associated appendices summarize the results of the 
Village of Downers Grove Stormwater Inhstructure Improvement Plan 
(Stormwater Improvement Plan) for the South St. Joseph Creek 
Watershed. The purpose of the Stormwater Improvement Plan in the 
South St. Joseph Creek Watershed is to provide the following planning 
level services: 

determine the 100-year and 10-year Base Flood Elevations (BFEs) of 
the depressional d a c e  water storage areas (depressional areas) 
within the South St. Joseph Creek Watershed; 
identify problem drainage areas; 
assess the cause of some of the more severe problem drainage areas; 
recommend adequate stormwater systems through improved 
infkastructure and conveyance; 
recommend future stormwater projects and implementation procedures 
to mitigate flooding problems. 

1.2 LIMITATIONS OF STUDY 

This study was performed on a planning level scale and did not include the 
following: 

hydrologic or hydraulic analysis of St. Joseph Creek or its tributaries, 
including steady flow modeling, or unsteady FEQ analysis; 
detailed survey of all stomwater systems and facilities; 
wetland field verification or delineation; 
design or construction plans or specifications; 
permitting documents. 

Additional notes on study limitations and assumptions are provided as 
necessary in the report and associated appendices. 
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2.0 PROBLEM AREA IDENTIFICATION 

2.1 PROBLEM AREA IDENTIFICATION METHODOLOGY 

2.1.1 Data Sources Reviewed 

The following data sources were reviewed to determine flooding locations, 
severity, and frequency of drainage problems within the St. Joseph Creek 
South Watershed: 

Drainage problem master list provided by the Village 
2005 Village questionnaires in GIs  format. 
October 2,2006 storm complaints in GIs format. 
Resident feedback fiom workshop meeting in April 2007. 
Field visits performed by Engineering Resource Associates, Inc. 
(ERA) in 2007. 
1996 list of flood complaints provided by the Village 

2.1.2 Prioritization Method for Drainage Problems and Problem Areas 

A prioritization method was developed to better categorize the numerous 
flooding complaints received throughout the Village in the past several years. 
The following sections are brief descriptions how flood reports were 
categorized. 

2.1.2.1 Critical Problems 

Critical Problems: problems that result in structural damage 
(including any flooding of the first floor of a primary 
structure, basement flooding of more than 6 inches that resulted fiom 
overland flow through a window or door, or garage flooding of more 
than 7 inches.) Problems that cause disruption of major traffic routes 
were also classified as critical. 

2.1.2.2 Chronic Problems 

Chronic Problems: problems that are less severe than critical and do 
not result in costly damage or repairs, including shallow street 
flooding, disruption of minor traffic routes, basement flooding of less 
than 6 inches resulting fiom overland flow, garage flooding of less 
than 7 inches, or yard flooding of more than 12 inches (that is not also 
associated with structural flooding). 
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2.1.2.3 Nuisance Problem 

Nuisance Problems: minor, isolated problems that are less severe than 
chronic and do not generally result in damage or require repair, or are 
not caused by surface flooding/drainage problems. Nuisance problems 
include yard flooding of less than 12 inches; basement flooding 
resulting from foundation cracks, sump pump failure, seepage or other 
non-overland causes; or other minor, isolated problems. 

2.2 PROBLEM AREAS IN ST. JOSEPH CREEK SOUTH WATERSHED 

2.2.1 Description of Watershed 

St. Joseph Creek South Watershed is approximately located south of Maple 
Avenue, north of 63Td Street, east of Springside Avenue, and west of Williams 
Street. The watershed is approximately 1.6 square miles or 1000 acres in size. 
St. Joseph Creek South Watershed consists mainly of residential areas with 
the exception of a few parks, schools, churches, and an industrial and 
commercial area adjacent to 2nd Street in the Fairview business area. The 
topography of the watershed is typical of DuPage County and varies from flat 
poorly drained areas to rolling hills with significant flow paths. 

The western portion of the watershed drains to the South Branch of St. Joseph 
Creek. The headwater of the South Branch begins just east of the intersection 
of Dunham Road and 61S' Street in the rear yards of properties on Dunham 
Road. The creek proceeds in a northeastern direction where it flows under 
59& Street and turns east to Carpenter Street. This stretch of the South Branch 
is extremely flat with a channel slope of approximately 0.25%. As the Creek 
proceeds under Carpenter Street it turns north flowing under residential 
driveways on the east side of Carpenter Street. The South Branch again turns 
to the northeast where it flows at approximately 1.5% slope under Main, 
Webster, and Washington Streets. At Washingto~Street the creek turns 
towards the east where it passes under Lyman and Fairmount Avenues 
discharging into Barth Pond located at Patriots Park. At Barth Pond, St. 
Joseph Creek South Branch converges with the Main Stem. 

The eastern portion of the watershed drains to the Main Stem of St. Joseph 
Creek. St. Joseph Creek enters the Village of Downers Grove from the east 
just downstream of the King Arthur Court apartment complex detention 
system at Curnnor and 56& Street. The creek continues west under Fairview 
Avenue where it enters Barth Pond and combines with flows h m  the South 
Branch. St. Joseph Creek outlets Barth Pond at the northeast comer of Grand 
Avenue and 55& Street and proceeds north. The Creek flows adjacent to 
Grand Avenue before entering a long conduit at Hill Street that passes under 
an elementary school and parking lot, which exits on the east side of Blodgett 
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Avenue. Main Stem St. Joseph Creek enters another conduit at Blodgett 
Avenue that exits the Subwatershed on the north side of Maple Avenue. 

2.2.2 Description of Typical Drainage Problems 

Problem Area locations are shown on the St. Joseph Creek South Branch 
Watershed Map in Section 2.2.3 of Chapter 3A. Flooding reports suggest 
seven critical problems, nineteen chronic problems and many nuisance 
problems. 

Two major critical problems are both located in the Fairview business area. 
The first is located at the intersection of 2nd Street and Cumnor Road. At this 
location the topography of the area is a bowl shape with no overland flow 
path. The only relief is an existing 27-inch stormsewer that conveys 
stormwater approximately 2500-feet west to St. Joseph Creek. The existing 
system begins to surcharge during storm events as small as the 6-month event. 
Stormwater ponds approximately 4-feet during the 100-year storm event 
flooding and blocking access to several homes. The second major critical 
problem is located north of 5~~ Street, south of 7'h Street, between Cumnor 
Road and Victor Street. The topography in this area also creates a bowl shape 
and the only outlet is an 18-inch sewer. The 18-inch line conveys stormwater 
south to a 36-inch pipe which outlets to St. Joseph Creek at Cumnor Road and 
~6~ Street. The floodplain elevation of St. Joseph Creek extends through 
these stormsewers and encroaches upon the properties at this critical problem 
area. The backwater of the Creek surcharges the system and floods residential 
basements over 7.0-feet and floods first floor elevations. This flooding also 
blocks emergency access to homes. 

Less severe flooding includes structural, basement, roadway, yard, septic, and 
garage flooding. Many of the problems are due to lack of stormsewer 
capacity as well as floodplain elevations of St. Joseph Creek and the South 
Branch of St. Joseph Creek. Many problems are intensified by lack of 
maintenance of stormsewers, drainage ditches, and creeks. 

The watershed contains 24 depressional storage areas that were identified by 
the Village of Downers Grove. 

A description of each problem area is provided in Table 2.1. 

2.2.3 Map Showing Problem Areas 

St. Joseph Creek South Watershed Map follows. 
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2.2.4 Existing Problem Areas in St. Joseph Creek South Watershed 

Table 2.1 follows. 
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Table 2.1 Problem Areas in the St. Josephs Creek South Watershed

Intersection/General location description
Critical, Chronic or 

Nuisance
SJS-44 SJS-A Hillcrest between George and Jefferson x x x x Chronic Depression Area
SJS-400 SJS-A North of 61st between Ridgewood and Dunham x x Chronic Due to Floodplain
SJS-57 SJS-A East 61st and Dunham x x x x Critical Depression Area
SJS-401 SJS-A 59th West of Brookbank x x Chronic Due to Floodplain
SJS-64 SJS-A SW of Brookbank and 60th x x x Chronic Depression Area
SJS-402 SJS-A 60th and Carpenter x x Chronic
SJS-58 SJS-B NW of Jefferson and Middaugh x x x Nuisance Depression Area
SJS-403 SJS-B Brookbank and Jefferson x x x x Critical Due to Floodplain
SJS-404 SJS-B Carpenter between 59 and blanchard x Nuisance Due to Floodplain
SJS-405 SJS-B NW of Main St and 59th x Nuisance
SJS-85/89 SJS-C E. of Main between 55th and Kenyon x x x Nuisance Depression Area
SJS-95/187/102 SJS-C N. of Kenyon between Washigton and Fairmount x x x x Chronic Depression Area
SJS-408 SJS-C Kenyon and Washignton x x x x x Critical Due to Floodplain
SJS-409 SJS-C Fairmount E. of Kenyon and Lyman x x Chronic Due to Floodplain
SJS-407 SJS-C Webster between kenyon and Blanchard x x Chronic Due to Floodplain
SJS-406 SJS-C Washington between Blanchard and 59th x Nuisance Resident Complaint at April Workshop
SJS-88 SJS-C Webster between Blanchard and 59th x x Nuisance Depression Area
SJS-87 SJS-D Northwest of 55th and Webster x Nuisance Depression Area
SJS-91 SJS-D Southwest of Washington and Summit x x Nuisance Depression Area
SJS-114 SJS-D East of Summit and Blodgett x Nuisance Depression Area
SJS-410 SJS-E 57th and Wanda x Nuisance Steep Slopes Down to Street
SJS-115 SJS-F W. of Bunning and Grand x x Chronic Depression Area
SJS-116 SJS-F SW. of 59th and Grand x Nuisance No Outlet
SJS-411 SJS-F Grand and 60th x x x Chronic Downstream SS Reduces in Size
SJS-412 SJS-F Osage between 60th and 61st x x Chronic Downstream SS Reduces in Size
SJS-413 SJS-G 3rd between Florence and Fairview x x Chronic Low Area
SJS-184 SJS-G S. of 6th between Fairview and Florence x x x Chronic Depression Area
SJS-414 SJS-G 8th between Florance and Fairview x Nuisance Low Area
SJS-415 SJS-H Wilcox and 55th Pl. x x Chronic Due to Floodplain
SJS-416 SJS-H SW. of 56th and Deerpath x x Chronic Detention Facility Overtops
SJS-417 SJS-H 56th between Deerpath and Cumnor x x x Critical Due to Floodplain
SJS-418 SJS-H Harmarc and White Fawn x x Chronic Due to Floodplain
SJS-419 SJS-I 6th and Cumnor x Chronic
SJS-124 SJS-I 8th between Cumnor and Florence x x x Chronic Depression Area
SJS-125 SJS-I N. of 55th between Cumnor and Victor x x x x x x Critical Floodplain Backs Up Thru Sewer
SJS-420 SJS-I Williams and 8th x Nuisance Lack of SS
SJS-118 SJS-J Fairview between 3rd and Burlington x x Critical
SJS-121/123 SJS-J 2nd and Cumnor x x x x x x Critical Large Bowl Area
SJS-128 SJS-J Willams Between Richmond and 6th x x x Chronic

Problem Area ID
Sub-

watershed 
ID

Location
Problem Description

House
Base-
ment

Garage Yard
Severity* Description/Comments

Street
Depr. 
Area
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3.0 HYDROLOGIC AND HYDRAULIC METHODS 

3.1 INTRODUCTION 

The main hydrologic/hydraulic model used to analyze stormwater conveyance 
systems was the XPSWMM model. TR-20 modeling was used for the simple 
depressional areas. Both methods utilized SCS methodology. The analysis of 
the existing St. Joseph Creek South Watershed and the proposed 
improvements was performed at a planning level of detail using many 
assumptions and therefore should be refined in preliminary and final design. 

3.2 HYDROLOGIC METHODS 

Event hydrograph hydrologic computer programs were used to model 
hydrology. Complex drainage systems were modeled using the. XPSWMM 
dynamic modeling software. When XPSWMM was used, the SCS method 
was selected for modeling runoff hydrology. For simpler drainage systems 
that did not require the complexity of an XPSWMM model, TR-20 software 
was used which also uses the SCS computation method. 

The SCS method requires drainage area, runoff curve number, time of 
concentration, rainfall depth, and rainfall distribution as major inputs. 
Drainage areas were delineated using DuPage County's 2-foot topographic 
mapping as provided by the Village of Downers Grove. Runoff curve 
numbers were computed using typical SCS methodology. These curve 
numbers were based on the land use shown on the Village of Downers Grove 
Zoning Map. Times of concentration were determined using SCS 
methodology. Flow paths were delineated using the 21ft topography with a 
maximum sheet flow length of 100 feet. Rainfall depths were obtained fkom 
Table 1 of Circular 172: Frequency Distributions of Heavy Rainstoms in 
Illinois by Floyd A. Huff and James R. Angel, 1989. Rainfall distributions 
were obtained from Circular 173: Time Distribution of Heavy Rainstorms in 
Illinois by Floyd A. Huff, 1990. 

The hydrologic models often include storage areas. Stage-storage 
relationships for these storage areas were developed based on the W a g e  
County two-foot topographic mapping. Volume was computed using 
XPSWMM methodologies or the average-end-area method. The outlet 
characteristics of storage basins were based on field survey. If an outlet could 
not be found for depressional areas, 2-foot topographic mapping or field 
survey of the apparent overflow location was used in the modeling. 

Hydrologic methods were used to establish flood elevation of depressional 
areas that were identified by the Village. All depressional areas in the St. 
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Joseph Creek South Watershed were modeled to determine the 10- and 100- 
year floodplain elevations. 

3 3  HYDRAULIC METHODS 

Major drainage systems within the St. Joseph Creek South Branch were 
modeled using the XPSWMM dynamic modeling software. FEQ modeling 
was not performed as part of this study but may need to be performed during 
preliminary and final engineering to meet DuPage County regulatory criteria. 

Hydraulic input parameters include storm sewer characteristics such as length, 
slope, pipe roughness, and pipe diameter, and open channel characteristics 
such as channel shape, channel roughness, and channel slope. The majority of 
the information used was obtained from a field survey provided by the Village 
of Downers Grove, while the remainder of the information was obtained from 
a survey prepared by ERA. Channel cross-sections were scaled from DuPage 
County 2-foot topographic mapping. 

The hydraulic models developed for this study were not intended to represent 
every pipe segment and every storm sewer structure, but rather to provide 
general characterizations of the system and identify areas with deficient 
conveyance. The hydraulic models often represented multiple pipe segments 
as 'a single segment, and often combined stormwater runoff inflow from 
several locations into a single inflow point. 

3.4 CALIBRATION METHODS 

Model calibration was performed to compare model flood elevations against 
actual flooding experienced on October 2,2006. The October 2,2006 storm 
event was modeled using rain gage information as measured by the Downers 
Grove Sanitary District. The model results were compared to flood records 
and testimony to determine whether the models simulated redistic flooding. 

4.0 EXISTING CONDITIONS ANALYSIS 

4.1 INTRODUCTION 

The results of the existing condition analysis are summarized in this section of 
the report. Refer to Appendix A of Chapter 3A for detailed descriptions of the 
existing problems and additional documentation to support the analysis and 
calculations. 

4.2 ST. JOSEPH CREEK SOUTH WATERSHED 
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Table 4.1 summarizes the results of the existing condition analysis for 
problem areas in the St. Joseph Creek South Watershed. Table 4.2 shows base 
flood elevations for depressional storage areas identified by the Village. 

4.2.1 Existing Condition Problem Area Results in St. Joseph Creek 
South Watershed 

Table 4.1 follows. 
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Table 4.1 Existing Condition Problem Area Results in St. Josephs Creek South Watershed

Intersection/General location description
Critical, Chronic or 

Nuisance
SJS-44 SJS-A Hillcrest between George and Jefferson x x x x Chronic Undersized Depressional Area Outlet
SJS-400 SJS-A North of 61st between Ridgewood and Dunham x x Chronic Floodplain Backs Up Through Storm Sewer
SJS-57 SJS-A East 61st and Dunham x x x x Critical No Outlet of Depressional Area
SJS-401 SJS-A 59th West of Brookbank x x Chronic Floodplain of South Branch
SJS-64 SJS-A SW of Brookbank and 60th x x x Chronic Undersized Depressional Area Outlet
SJS-402 SJS-A 60th and Carpenter x x Chronic Inadequate Storm Sewer
SJS-58 SJS-B NW of Jefferson and Middaugh x x x Nuisance Depressional Area
SJS-403 SJS-B Brookbank and Jefferson x x x x Critical Floodplain of South Branch
SJS-404 SJS-B Carpenter between 59 and blanchard x Nuisance Undersized Driveway Culverts
SJS-405 SJS-B NW of Main St and 59th x Nuisance Floodplain of South Branch/59th St Storm Sewer
SJS-85/89 SJS-C E. of Main between 55th and Kenyon x x x Nuisance Undersized Depressional Area Outlet
SJS-95/187/102 SJS-C N. of Kenyon between Washigton and Fairmount x x x x Chronic Undersized Depressional Area Outlet
SJS-408 SJS-C Kenyon and Washignton x x x x x Critical Floodplain of South Branch
SJS-409 SJS-C Fairmount E. of Kenyon and Lyman x x Chronic Floodplain of South Branch
SJS-407 SJS-C Webster between kenyon and Blanchard x x Chronic Floodplain of South Branch
SJS-406 SJS-C Washington between Blanchard and 59th x Nuisance Inadequate Storm Sewer
SJS-88 SJS-C Webster between Blanchard and 59th x x Nuisance Undersized Depressional Area Outlet
SJS-87 SJS-D Northwest of 55th and Webster x Nuisance Depressional Area 
SJS-91 SJS-D Southwest of Washington and Summit x x Nuisance Depressional Area 
SJS-114 SJS-D East of Summit and Blodgett x Nuisance Depressional Area 
SJS-410 SJS-E 57th and Wanda x Nuisance Steep Slopes From Upstream Areas and Inadequate SS Capacity
SJS-115 SJS-F W. of Bunning and Grand x x Chronic Inadequate Storm Sewer
SJS-116 SJS-F SW. of 59th and Grand x Nuisance No Outlet of Depressional Area
SJS-411 SJS-F Grand and 60th x x x Chronic Inadequate Downstream Storm Sewer Capacity
SJS-412 SJS-F Osage between 60th and 61st x x Chronic Inadequate Downstream Storm Sewer Capacity
SJS-413 SJS-G 3rd between Florence and Fairview x x Chronic Low Area And Inadequate Downstream Storm Sewer Capacity
SJS-184 SJS-G S. of 6th between Fairview and Florence x x x Chronic Inadequate Storm Sewer Capacity
SJS-414 SJS-G 8th between Florance and Fairview x Nuisance Low Area And Inadequate Downstream Storm Sewer Capacity
SJS-415 SJS-H Wilcox and 55th Pl. x x Chronic Floodplain from St. Josephs Creek
SJS-416 SJS-H SW. of 56th and Deerpath x x Chronic Overflow of Deer Creek Detention Basin
SJS-417 SJS-H 56th between Deerpath and Cumnor x x x Critical Floodplain from St. Josephs Creek
SJS-418 SJS-H Harmarc and White Fawn x x Chronic Floodplain from St. Josephs Creek
SJS-419 SJS-I 6th and Cumnor x Chronic Inadequate Storm Sewer Capacity
SJS-124 SJS-I 8th between Cumnor and Florence x x x Chronic Undersized Depressional Area Outlet
SJS-125 SJS-I N. of 55th between Cumnor and Victor x x x x x x Critical Floodplain from St. Josephs Creek
SJS-420 SJS-I Williams and 8th x Nuisance Lack of Storm Sewer
SJS-118 SJS-J Fairview between 3rd and Burlington x x Critical Inadequate Storm Sewer Capacity
SJS-121/123 SJS-J 2nd and Cumnor x x x x x x Critical Inadequate Storm Sewer Capacity
SJS-128 SJS-J Willams Between Richmond and 6th x x x Chronic Inadequate Storm Sewer Capacity

Severity* Problem Source
Street

Depr. 
Area

Problem Area ID
Sub-

watershed 
ID

Location
Problem Description

House
Base-
ment

Garage Yard












