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TECHNICAL MEMORANDUM 
 
 

Prepared by: Chinliang Wang, PE – CBBEL 
 Dave Vogel, PE – CBBEL 
  
Subject:  Elgin O’Hare-West Bypass 

Illinois Route 83 (Busse Hwy) at Bryn Mawr Avenue 
 

Project Number: P-91-443-06 
 
Date:   October 15, 2012   
 
 
The purpose of this memorandum is to summarize a drainage investigation of frequent 
flooding at the intersection of Illinois Route 83 (IL Route 83) and Bryn Mawr Avenue.  This 
memorandum details existing drainage problems and provides recommendations to help 
reduce the risk of future flooding. 
 
A.  EXISTING CONDITIONS 

Under existing conditions, IL Route 83 experiences frequent pavement flooding that makes 
the road impassable to both northbound and southbound traffic.  Based on DuPage County 
2-foot aerial topography, approximately 468.5 acres located west of IL Route 83 is tributary 
to a 6-foot wide by 4-foot high (6’x4’) reinforced concrete box culvert (RCBC) just south of 
Thorndale Avenue as shown on Exhibit 1.  An open channel turns south immediately 
downstream of the IL Route 83 culvert, passes through a 6’x5.5’ RCBC under a driveway, 
and continues south approximately 225 feet where it then turns east and enters a second 
6’x4’ RCBC.  The ultimate outlet for the channel is Willow Creek South Tributary. 
 
The existing drainage channel contains several 90 degree bends and an irregular open 
channel shape.  Streambanks contain brush/weeds and are only mowed to a certain level.  
Additionally, site investigation found an approximately 6 foot diameter concrete structure 
labeled “Water” located within the open channel immediately upstream of the second 6’x4’ 
RCBC.  The top of the structure rises approximately 4-5 feet above the channel bottom and 
blocks a significant portion of the available flow area at these elevations.  The location of 
the concrete structure is shown on Exhibit 2. 
 
Based on flooding records provided by IDOT correlated to real-time rainfall data obtained 
from the US Geological Survey (USGS), IL Route 83 experiences flooding for rain events in 
the watershed totaling as little as 2-inches over 4 hours. 
 
B.  EXISTING CONDITIONS XP-SWMM ANALYSIS 

Watershed boundaries were delineated using DuPage County 2-foot aerial topography and 
City of Wood Dale storm sewer atlas information and are shown on Exhibit 1.  Culvert 
crossing sizes and inverts were obtained from site specific survey data.  Hydrologic 
parameters including Runoff Curve Number (RCN) and Time of Concentration (Tc) were 
calculated based on current land use.  Bulletin 70 rainfall data and Huff rainfall distributions 
were used.  Tailwater was assumed to be at the pipe crown.  Due to the winding nature of 



 

  
 

the channel and culverts, contraction/expansion and entrance/exit losses were entered into 
the model at bends and culvert crossings as appropriate.  Using the County topographic 
data and the site specific survey, an XP Software Stormwater and Wastewater 
Management Model (XP-SWMM) of the drainage system was developed. 
 
The existing conditions model was run for the 2-year, 5-year, 10-year, 25-year, 50-year and 
100-year critical duration storm events.  Calibration of the model was performed by running 
selected real-time storm events in the XP-SWMM model and comparing modeling results to 
the flooding records provided by IDOT.  The results of the existing conditions modeling 
show that IL Route 83 pavement has less than a 5-year level of flood protection. 
 
C.  PROPOSED CONDITIONS XP-SWMM ANALYSIS 

Three proposed conditions alternatives were evaluated as part of this study.  A proposed 
conditions drainage boundary map is provided as Exhibit 1A.  A brief summary of each 
alternative is provided below. 
 

Alternative 1 

Alternative 1 improvements can be constructed within the existing IL Route 83 right-of-
way (ROW) as shown on Exhibit 3.  The improvements consist of the following: 
 

 Re-grade open channels on the east and west side of IL Route 83 to trapezoidal 
with 3:1 slopes, grass lined, mowed; 

 Enlarge the 6’x4’ RCBC culvert under IL Route 83 and the 6’x5.5’ RCBC under 
the driveway each to 12’x4’ RCBC.  The driveway culvert is also proposed to be 
raised approximately 1’ to create a positive slope.  The open channel is proposed 
to be widened as much as possible within the existing ROW, but it is not possible 
to achieve a 12 ft bottom width throughout; 

 Raise the IL Route 83 profile at the low point at Bryn Mawr Avenue 
approximately 6 inches to approximately elevation 671.0 feet.  This is currently 
proposed by the Elgin O’Hare – West Bypass project; 

 Alternative 1 assumes that sufficient detention storage volume will be provided 
by the Elgin O’Hare – West Bypass project to negate significant runoff flow from 
approximately 39.5 acres of tributary area within the proposed West Bypass 
corridor along the current alignment of Thorndale Avenue.  Discharge from the 
proposed detention storage basins will be conveyed south by ditch flow to the 
upstream side of the IL Route 83 culvert; 

 Subbasin 2 is proposed to be drained by storm sewer to the ditch located 
immediately downstream of the IL Route 83 culvert crossing; 

 The proposed tributary drainage area to upstream of the existing 6’ x 4’ RCBC is 
reduced by a total of 12.1 acres to 456.4 acres. Approximately 12.1 acres of 
existing tributary area located at the southeast corner of Thorndale Avenue and 
Wood Dale Road is proposed to be conveyed to Salt Creek as shown on Exhibit 
1A;  

 Tailwater on the downstream culvert was assumed to be at the pipe crown. 

 
The results of the XP-SWMM analysis show that Alternative 1 improvements provide a 
10-year level of protection for proposed IL Route 83 pavement. 



 

  
 

Alternative 2 

Alternative 2 adds improvements outside of the IDOT ROW as shown on Exhibit 4. 
 
A summary of improvements is provided below: 
 

 Include all Alternative 1 improvements; 

 Relocate the existing concrete structure located within the open channel to 
outside of the channel.  This is located outside of the existing ROW; 

 Enlarge the second 6’x4’ RCBC heading east from the ROW to a 12’x4’ RCBC; 

 Alternative 2 assumes that sufficient detention storage volume will be provided 
by the Elgin O’Hare – West Bypass project to negate significant runoff flow from 
approximately 39.5 acres of tributary area within the proposed West Bypass 
corridor along the current alignment of Thorndale Avenue.  Discharge from the 
proposed detention storage basins will be conveyed south by ditch flow to the 
upstream side of the IL Route 83 culvert; 

 Subbasin 2 is proposed to be drained by storm sewer to the ditch located 
immediately downstream of the IL Route 83 culvert crossing; 

 The proposed tributary drainage area to upstream of the existing 6’ x 4’ RCBC is 
reduced by a total of 12.1 acres to 456.4 acres. Approximately 12.1 acres of 
existing tributary area located at the southeast corner of Thorndale Avenue and 
Wood Dale Road is proposed to be conveyed to Salt Creek as shown on Exhibit 
1A; 

 Tailwater on the downstream culvert was assumed to be at the pipe crown. 

 
The results of the XP-SWMM analysis show that Alternative 2 improvements provide a 
50-year level of protection for IL Route 83. 
 
Alternative 3 

Alternative 3 adds a 36-inch diameter overflow storm sewer line from the junction 
chamber immediately east of IL Route 83 as shown on Exhibit 5.  The upstream invert of 
the overflow storm sewer is proposed to be placed approximately 1 foot above the 
channel invert to prevent access during low flow conditions.  Low flow will be conveyed 
south through the open channel as it is currently.  The overflow storm sewer connects to 
a 48-inch diameter trunk line to be constructed as part of the proposed Elgin O’Hare – 
West Bypass project. 
 
Alternative 3 improvements can be constructed within the existing IL Route 83 ROW 
and proposed Elgin O’Hare Expressway ROW.  A summary of improvements is provided 
below: 
 

 Include all Alternative 1 improvements; 

 Install a 36-inch diameter overflow storm sewer line from the junction chamber 
immediately east of IL Route 83 flowing north and tying into a 48-inch diameter 
West Bypass trunk line; 

 Alternative 3 assumes that sufficient detention storage volume will be provided 
by the Elgin O’Hare – West Bypass project to negate significant runoff flow from 



 

  
 

approximately 39.5 acres of tributary area within the proposed West Bypass 
corridor along the current alignment of Thorndale Avenue.  Discharge from the 
proposed detention storage basins will be conveyed by storm sewer to the east 
along the EOHWB and is not tributary to the IL Route 83 culvert; 

 Approximately 12.1 acres of existing tributary area located at the southeast 
corner of Thorndale Avenue and Wood Dale Road is proposed to be conveyed 
to Salt Creek as shown on Exhibit 1A; 

 The proposed tributary drainage area to upstream of the existing 6’ x 4’ RCBC is 
reduced by 51.6 acres to 416.9 acres; 

 Subbasin 2 is proposed to be collected by the 36-inch diameter overflow storm 
sewer line and conveyed to the east.  Therefore, an additional 6.6 acres of the 
existing tributary area is designed to drain away from the existing 6’ x 4’ RCBC. 

 
The results of the XP-SWMM analysis show that Alternative 3 improvements provide a 
25-year level of protection for IL Route 83. 
 

A summary of the XP-SWMM results are provided in Table 1 below. 
 

TABLE 1 
XP-SWMM Summary 

  
Low Edge of 
Pavement 

Elevation (ft) 

Storm Event / Peak Elevation (ft) 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Existing 670.0 669.1 670.6 671.0 671.3 671.5 671.6 

Alternative 1 

670.5 

667.6 668.4 669.5 671.2 671.4 671.5 

Alternative 2 667.0 667.6 668.1 668.8 669.6 670.9 

Alternative 3 667.3 668.1 668.9 670.4 671.3 671.5 

* Shaded cells indicate level of protection. 

     
D. Recommendation 

Alternative 3 improvements as outlined in Part C are recommended.  They can be 
constructed entirely within the existing IL Route 83 ROW and proposed Elgin O’Hare 
Expressway ROW and will not require additional study of downstream areas.  Alternative 3 
will provide a 25-year level of protection for the IL Route 83 pavement which is a significant 
increase from existing conditions. 
 
Due to constructability constraints, the largest diameter circular diversion pipe that may be 
installed is 48 inches.  Installation of a 48-inch diameter diversion pipe does not increase 
the level of flood protection above 25-year.  Therefore, a 48-inch diameter diversion pipe is 
not recommended. 
 
To achieve a 50-year level of protection, additional conveyance improvements downstream 
of the IL Route 83 culvert crossing are necessary.  Alternative 2 presents one possible 
option.  These improvements are located outside of the existing IL Route 83 ROW and 



 

  
 

would require coordination with downstream property owners as well as additional 
hydrologic and hydraulic study of the Willow Creek South Tributary.  Due to the substantial 
amount of additional analysis and coordination required to achieve a 50-year level of 
protection, Alternative 2 is not recommended. 
 
E. References 

 DuPage County 2-foot aerial topography; 

 Supplemental site survey for Elgin O’Hare – West Bypass project; 

 IDOT flooding records for IL-83 and Bryn Mawr Avenue; 

 City of Wood Dale, IL storm sewer atlas, dated 4/1/2009 (provided on CD); 

 CBBEL Hydraulic Report titled “Thorndale Avenue over Willow Creek South 
Tributary” dated February 2011; 

 Elgin O’Hare – West Bypass full build IL Route 83 roadway profile dated December 
20, 2011. 

 
 
 
 
 
 
N:\Idot\070404\Drain\Docs\Drainage Investigations\IL83_Bryn Mawr\Docs\DI.IL83 at Bryn Mawr_rev101512.doc 
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EXHIBIT 2

DSGN. CHKD.

DATE

PROJECT NO.CLIENT

TITLEBCB Christopher B. Burke Engineering, Ltd.
9575 West  Higgins Road, Suite 600
Rosemont, IL  60018
(847) 823-0500 / FAX (847) 823-0520

Illinois Department of Transportation 07-0404

DEV

01/16/12Elgin O'Hare - West Bypass
Illinois Route 83 at Bryn Mawr Avenue Drainage Investigation
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4-479B4-479A

4-480F
4-480E4-480D

1-382D

4-471A

4-472B4-472A

4-480C

4-482F
4-482E

4-482C

4-483A

4-500J

4-500D

4-500C
4-500B 4-500E

1-382A

1-385A

4-233B
4-233A
4-234A

4-235B

4-327D

4-327B

4-333C

4-333B

4-334B
4-334A

4-335B
4-335A

4-336B
4-336A

4-337E

1-384D
1-384C

1-387A

4-430A

4-500A

4-499E

4-499D

4-498B
4-498A

4-497C
4-496B

4-496A

4-495C 4-495B
4-495A

4-494B
4-494A

4-493B

4-493A

4-492B 4-492A

4-489B

4-489C

4-489A

4-137C
4-137B

4-139D
4-139E4-139B

4-311F

4-311E
4-311D

4-311C

4-312B
4-312A

4-313B
4-313A

4-314B

4-314D4-314C
4-315B

4-315D

4-485D

4-309B
4-308C

4-308B
4-307E

4-307D4-307C

2-252F
4-252E

4-252D

4-250B
4-250A

4-249B
4-249A

4-248B
4-248A

4-258B
4-258C

4-257B 4-255A
4-254C

4-262B 4-262A

4-263A

4-225G

4-225E
4-225D

4-225C
4-224H

4-224D
4-224A

4-225L

4-225K4-225J

4-226B
4-226A

4-412B
4-412A4-411B

4-411A
4-410A

4-409B4-408B

4-244A

4-241A
4-240A

1-388K
1-388J

1-388I

4-167B

4-230E4-230D
4-230C

1-388H

4-231Z
4-231Y

4-231X

4-231W4-231U

4-370A

4-368A

4-367B
4-367A

4-366C4-366A

4-366B

4-341B4-341A

4-342A

4-343B4-343A

4-346B
4-346A4-344A

4-345B
4-345A

4-266A

4-267F
4-267E

4-267D

4-269B

4-285B
4-285A

4-287C

4-288B
4-288A

4-274A
4-275A

4-273A
4-273B

4-271A

4-296A

4-291D
4-291C

4-292B
4-292A

4-293A

4-295I

4-295H
4-295G
4-295E

4-295D

4-297D
4-297C

4-297B
4-297A

4-298C

4-298B4-298A

4-299E

4-299C

4-299B

4-264G

4-264A
4-264J4-264F

4-264E
4-264D

4-264C

4-304B
4-305B

4-305A

4-316H

4-306C

4-320A

4-321F
4-321E

4-321D

4-322C

4-323B

4-333D

4-353A

4-351D
4-351C

4-351B 4-351A

4-349B
4-349A

4-348D 4-348C
4-348B4-348A

4-348F 4-348E

4-322A

4-365A

4-363B 4-363A

4-357A

4-354B
4-355D

4-355B

4-356A

4-442B

4-441A

4-445B4-449B4-451A

4-455C
4-455B

4-455A

4-454B 4-454A

4-453B
4-453A

4-452C4-452A

4-456B
4-456A

4-457B
4-457A

4-458B 4-458A

4-461B
4-461A

4-464B
4-464A

4-463C
4-463B

4-471B

4-474A

4-473A

4-476M

4-476N

4-476K

4-476I4-476G
4-476E

4-476A
4-477E

4-477D
4-488B

4-487P4-487O
4-329A 4-326A 4-324A

4-325A

4-330B
4-332C

4-332B

4-399A

4-397A

4-393B4-392A4-487M

4-487L

4-487J

4-487I

4-487H 4-487F

4-487E
4-487D

4-487B

4-486B

4-423B

4-416B

4-416A

4-417A

4-418B 4-418A

4-420B
4-420A

4-419B

4-414A
4-413A

1-388E
1-388D

4-466B
4-466A

4-467B

4-467A
4-470D

4-470C

4-572C
4-573C

4-572E

4-573B 4-573A

4-574B
4-574A

4-576D
4-576C

4-575B

4-576B

4-578B
4-578A

4-579B
4-579A

4-580B
4-580A

4-581D4-581C

4-582D
4-582C4-582B

4-517H
4-517A

4-519D
4-519C 4-520A

4-525A

4-526A

4-526C

4-528G

4-528F

4-528E

4-529K

4-530I
4-530H

4-530G

4-523B

4-527C
4-527B

4-527A

4-528D
4-528C

4-528B

4-529G

4-529F
4-529E

4-529D 4-529C

4-530F
4-530D

4-530A

4-567B
4-567A

4-568D
4-568B

4-536A 4-538B

4-540B
4-540A

4-541C
4-541B

4-541A

4-544B

4-544A
4-544D

4-543A

4-542B 4-542A

4-545D
4-545C

4-545B
4-545A

4-547A

4-550B

4-550A

4-549E

4-551C
4-551B

4-552A
4-553A

4-555C
4-555B

4-556A

4-557C
4-557A

4-565A 4-563A

4-562C

4-562A 4-561B

4-559C

4-559B

1-378E

1-378D

1-378C
1-378B

4-572B

4-569F 4-571Q
4-571P

4-571O

4-571L

4-571E4-571C

4-572A

2-183B

2-507A

4-244B

4-428A

4-280E4-280D

4-280C
4-280B

4-273C

4-456J 4-456I

4-456H4-456G

4-456F4-456E

4-456D
4-456C

4-512C

4-512B4-512A

4-532I4-532H

4-532E

4-532D

4-532G

4-532F

4-532C
4-532B

4-532A

1-144f
1-144e

1-144c

1-144a
1-143b 1-138f

1-138e
1-138d

1-138c1-138b
1-138a

4-375C 

4-368C 4-368E 

4-375F 
4-375H 
4-375E 4-375G 

4-375D 

1-286J 
1-286I 

1-286G 

1-286F 

2-355C 
2-355B 

2-355M 

2-355A 
2-355D 2-355K 

2-355J 

2-356A 

4-247K 
4-247M 4-247N 

4-247O 

4-247H 
4-247G 4-247F 4-247E 

4-247D 

1-165A 

1-165D 
1-165C 

1-165B 

1-167B 1-167C 

1-169B 

1-158A 

1-154A 

1-154B 

1-155C 

1-155A 

1-155H 
1-155G 

1-170A 

1-150A 

1-150B 1-151B 

1-151A 

1-152A 

1-153A 

1-153B 

1-145B 

1-145A 
1-147B 

1-148A 

1-148B 

1-159A 
1-159C 1-159B 

1-158B 

1-175D 

1-175E 

1-175F 
1-175G 

1-175I 

1-175L 1-175M 
1-175N 

1-175S 
1-175Q 

1-173B 1-173C 

1-173D 
1-173F 

1-173H 

1-133D 

1-128A 

1-134C 

1-134A 

1-130B 

1-133A 

1-133B 

1-135A 
1-137A 

1-137B 

1-180B 

1-280D 1-280F 

1-281A 
1-281B 

1-281C 

1-282A 
1-282B 

1-283B 

1-284D 

1-284A 

1-286Q 

1-286P 
1-286O 

1-286L 
1-286N 1-286K 

1-296C 
1-296B 1-296D 

1-296E 

1-289F 

1-296A 
1-296G 

1-286A 

1-298B 

1-218A 

1-277A 

1-219B 

1-231A 

1-231B 

1-230A 

1-230B 
1-229B 

1-225B 
1-225A 1-237A 

1-239A 1-239B 1-237B 

1-234B 
1-234A 

1-232G 
1-232I 

1-232H 
1-232D 
1-232C 1-232B 

1-232F 

1-233A 
1-233B 

1-233C 

1-241A 
1-241C 

1-241E 1-241D 
1-241F 

1-241H 
1-242B 

1-242A 

1-243C 
1-243D 

1-243A 

1-245B 1-245A 

1-250A 

1-252A 

1-259C 

1-259A 

1-259B 

1-213B 

1-213A 

1-214C 

1-212A 

1-209A 

1-194A 

1-195D 1-196A 

1-197B 

1-190B 1-188B 
1-185A 

1-184A 
1-184B 

1-181B 

1-280A 

1-177G 

1-177F 
1-177A 1-177E 

1-177C 1-202B 
1-202A 

1-277G 

1-277E 
1-277C 1-279A 

2-242JJ
2-242HH

2-242GG2-242FF

2-242EE
2-242DD

1-203A 
1-203B 1-205C 

1-205B 

2-242PP

2-501B 

1-205A 

1-206B 
1-206A 

1-207A 

1-262B 
1-262A 

1-257A 

1-257B 

1-257F 1-257D 
1-257C 

1-257E 
1-264B 

1-264E 
1-264C 

1-265A 

4-233DD4-233CC

4-475QQ
4-475PP

4-475OO

4-475NN

4-475MM

4-475LL

4-475KK
4-475JJ

4-475II
4-475HH

4-475GG
4-475FF

4-475EE
4-475DD

4-475CC

4-475BB4-475AA

4-231HH
4-231GG 4-231EE

3-43-5

2-2 1-3

2-81

2-82
2-84

1-63

2-59

2-52

2-14

2-5B

2-7B

2-69

3-77

3-73

3-63

3-55

4-65

4-13

4-246

1-112

1-58Q
1-63B

1-264

1-87C

2-15A

3-63G

2-178

2-177

2-177

2-175

2-185
2-184

4-118

2-14H

2-29C

4-68F

2-325

2-1382-380

2-64B

2-69A

2-130

4-23C

4-210

4-262

4-377

4-376

4-386

4-273

4-297

4-352

4-474

4-422

4-454

4-453

4-458

4-465

1-63A

1-332

1-325

1-374

1-217

4-472

4-577

4-532

4-527

4-563

1-291B

1-124H 1-124G

1-533J

1-155I

1-110J

1-172D

1-178A

1-134D

1-294A

1-277H

1-532A

1-532B

1-291B

2-289z

2-128A

2-183G

2-183D

2-260E

2-260D

1-384E

2-178B

2-242V

2-505C

2-505B

2-275E2-275F

2-275C

2-377A

4-211D

4-511B

4-482C

4-309C4-415A

1-360J

1-241I

1-289D

1-239C

1-238A

1-193A

1-175T

1-203C

4-519F 4-519E

4-528E

4-544C

4-545C

4-570A

4-571R
4-571N4-571G

1-167A 

1 inch = 500 feet

0 500 1,000 1,500 2,000Feet
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City of Wood Dale, Illinois
Storm System
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" Lift Station
!!2 Manhole

BaseTee Manhole
! Catch Basin
" Inlet
#0 Flared End Structure
#0 Culvert Discharge Point
$ Headwall
" Box
g Non GIS Point

Main, Lateral
Overflow
Drain Tile
Stub, Abandoned
Private
Swale Flow
Hydrology
Corporate Limits
Parcels
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