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ln order to facilitate a more efficient and timely approval of Hydraulic Reports, a "Hydraulic Repoñ
Outline" shall be prepared and submitted with each hydraulic project. This Outline shall be submitted to
the District Hydraulic Engineer along with the Hydraulic Report to aid in review of the report.

lf any deviations from the procedural steps below are necessary, they must be documented in the
outline. Hydraulic Reports prepared by a Qualified District Hydraulic Engineer or under his supervision,
are exempt from the HRO requirement. To facilitate Pump Station Hydraulic Report reviews, the
Checklist and Data Sheetsfrom the IDOT Drainage Manual, 13-303 and 13-304, will be used. The
Data Sheets must be signed by the consultant's QA/QC person or the District Hydraulic Engineer.

1. SN

Route/Stream: EOWB NB SBA¡ú¡llow Creek

County: DuPage

2. Prepared By:

3. Chapter 2 of the IDOT Drainage
lf no, explain

Completed checklist (2-701.02) must be attached.

Design Considerations:

a. Backwater limitations due to:
IDNR lndividual or Floodway Permit X Yes ! No
Sensitive Flood Receptor(s) ¡ Yes X No

b. Does proposed average design velocity through the structure exceed natural channel
velocities? nYes XNo

c. ls the clearance policy met? ! Yes n No X N/A
d. ls the freeboard policy met? X Yes n No

Project scope (check all that apply):
a. ! Complete replacement.
b. fl Superstructure replacement.
c. n Superstructure replacement and/or widening; Length of pier extension in

the water, upstream ft., downstream ft.

X Consultant:
[] District

HYDRAULIC REPORT
ouTLrNE (HRO)

Christopher B. Burke Eng., Ltd.

XYes tr No

d.

e.
T.

! Bridge X Culved
X New alignment
Work planned below Q100 HWE: X Yes n No

Hydrology: !USGS trFlS
Gage data utilized? n Yes X No

7. WIT: Attached copy of all completed WIT(s)

Prinled 711012012

X Other DuPage County Watershed Plan Model

XYes DNo

BBS 2740 (02t27t08)



8. Modeling:
a. X HEC RAS f] WSPRO ! Other

b. N-values estimated according to Chapter 5 of Drainage Manual? X Yes tr No

c. Source of starting WSE Des Plaines River

d. Non-IDOT encroachments in survey? X Yes n No

lf yes, are they accounted for? X Yes I No

e. Tail water controls(s)? E Yes X No

lf yes, list:

Properly addressed? n Yes n No

f . Expansion/Contraction cones addressed per Chapter 7 of Drainage Manual? X Yes ! No

lf N/4, explain:

I IDNR-OWR Permit: Drainage Area 5.96 sq. n Rural; X Urbanizing;
Public Water or within Public Water boundaries n Yes X No
lndicate Permit Type Required:
a. lndividual !
b. Statewide #2 !
c. Statewide #12a
d. Floodway X
e, Other:

f. None: !
Sensitive flood receptors n Yes X No
Give type, elevations and locations:

10.

History of flooding or overtopping problems: Yes tl No X
Sources of observed highwater:

11. Scour/migration problems: X None/minimal ! Significant fl Severe
Comments:

lce/Debris concerns: None/minimal X Significant n Severe D
Comments:

Countermeasures proposed:

12. Deviations from the general procedures presented above and in Chapters 6 and 7 of the
Drainage Manual:
(Attach supporting documents if necessary)

Prepared by: Jeana Gowin

Signed:
(AO/OC)

Ptinled 711012012

Date: Mav 7,2012

s^. t /q /,o,.

BBS 2740 (02t27t08\
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ln order to facilitate a more efficient and timely approval of Hydraulic Reports, a "Hydraulic Report
Outline" shall be prepared and submitted with each hydraulic project. This Outline shall be submitted to
the District Hydraulic Engineer along with the Hydraulic Report to aid in review of the report,

lf any deviations from the procedural steps below are necessary, they must be documented in the
outline. Hydraulic Reports prepared by a Qualified District Hydraulic Engineer or under his supervision,
are exempt from the HRO requirement. To facilitate Pump Station Hydraulic Report reviews, the
Checklist and Data Sheets from the IDOT Drainage Manual, 13-303 and 13-304, will be used. The
Data Sheets must be signed by the consultant's QA/QC person or the District Hydraulic Engineer.

1. SN r (Existing); SN 

- 

(Proposed)

Route/Stream: EOWB Ramps 04, P1,P2,P5,P8,Q1Âffillow Ck S.Trib

County: DuPage

2. Prepared By:

3. Chapter 2 of the IDOT Drainage
lf no, explain

Gompleted checklist (2-701.02) must be attached.

Design Considerations:

a. Backwater limitations due to:
IDNR lndividual or Floodway Permit X Yes n No
Sensitive Flood Receptor(s) ¡ Yes X No

b. Does proposed average design velocity through the structure exceed natural channel
velocities? DYes XNo

c. ls the clearance policy met? ! Yes ! No X N/A
d. ls the freeboard policy met? X Yes n No

Project scope (check all that apply):
a. n Complete replacement.
b. ! Superstructure replacement.
c. n Superstructure replacement and/or widening; Length of pier extension in

the water, upstream downstream ft.
d. nBridge XCulvert
e. X New alignment
f. Work planned below Q100 HWE: X Yes n No

X Consultant:
n District

HYDRAULIC REPORT
ouTLrNE (HRO)

Christopher B. Burke Eng., Ltd.

XYes nNo

6. Hydrology: ! USGS n FIS
Gage data utilized? n Yes X No

7. WIT: Attached copy of all completed WIT(s)

Prinled 711012012

X Other DuPage County Watershed Plan Model

XYes nNo

BBS 2740 (02127t08)



8. Modeling:
a. X HEC RAS ! WSPRO ! Other

b. N-values estimated according to Chapter 5 of Drainage Manual? X Yes fl No

c. Source of stafting WSE Des Plaines River

d. Non-IDOT encroachments in survey? X Yes n No

lf yes, are they accounted for? X Yes fl No

e. Tailwater controls(s)? ! Yes X No

lf yes, list:

Properly addressed? n Yes n No

f. Expansion/Contraction cones addressed per Chapter 7 of Drainage Manual? X Yes n No

lf NiA, explain:

9. IDNR-OWR Permit: Drainage Area 5.96 sq. n Rural; X Urbanizing;
Public Water or within Public Water boundaries ! Yes X No
lndicate Permit Type Required:
a. lndividual !
b. Statewide #2 !
c. Statewide #2n
d. Floodway X
e. Other:

f. None: n

10. Sensitive flood receptors ! Yes X
Give type, elevations and locations:
profile sheets.

History of flooding or overtopping

Sources of observed highwater:

11. Scour/migration problems: X None/minimal n Significant n Severe
Comments:

lce/Debris concerns: None/minimal X Significant ! Severe fI
Comments:

Countermeasures proposed:

12. Deviations from the general procedures presented above and in Chapters 6 and 7 of the

No

Drainage Manual:

Lowest adjacent grades are shown on existing plan and

problems: Yes X No fl
Thorndale Ave overtopped in Aug 1987 flood. Culvert replaced.

(Attach supporting documents if necessary)

Prepared by:

Signed:
(AO/OC)

P¡inled 711012012

Jeana Gowin

Reports\Willow Creek\Proposed Conditions HR\Report FomsVlydraulic Report Outline South Willow Creek docx

Date: Mav 7,2012

Date: z/f /"o'-

BBS 2740 (02t27t08)



Hydraulic Report Checklist

The District or Consultant should complete the following checklist before submitting the Hydraulic Report for approval.

1. X Tifle Page

2.

3.

x
X

X

x

x

X

x

Table of Contents

Narrative - (as outlined in Section 2-601.01 ltem #3)

Watenruay lnformation Table (WlT) - (as outlined in Section 2-601.01 ltem #4)

Hydraulic Report Data Sheets

Location Map - should show the subject structure along with nearby location defining landmarkS -,
(cities, roads, highways, etc.) r'.. : ì, ., ;

USGS Hydraulic lnvestigation Map (District 1 only) ij.ì-1. : i,:t:

Photographs - (Minimum: U/S & D/S Structure Faces, Up & Down Channel, Up & Down :: ì ,i:'r r:;rr

Roadway Across Structure) ' '':1.;::r-ì\,r r'. .'\,

7.

8.

9. X Hydrology (map and calculations)

10. X Streambed Prófile ; I i":,'; i' -i

11 X

x12.

13. ! Bridge Opening Plots

14. X Natural Condition Analysis

Roadway Profile (existing and proposed) ;:l r ','

Cross Section Plots - with plan layout preferably overlayed upon an aerial photo with the -: i

contours -'. .

15. x
16. X Proposed Condition Analysis

17. a Scour Analysis - Existing and Proposed Conditions

18. X Compensatory Storage Calculations (if required)

19. X Survey Notes (if available, No Electronic Point Files)

20. X Correspondence Notes

Existing Condition Analysis

21. x

I
I When HEC-RAS modeling is being used, ALL

I Plans (Natural, Existing, & Proposed) shall be

I included in ONE Project File.

)

CD with Project Files (lnclude pdf copy of the Hydraulic Report)

Prinled 7110112 Page 4 of 4 BBS 2800 (10/19/10)



 

 
Christopher B. Burke Engineering, Ltd.                                                    Hydraulic Report - 1 

Willow Creek  
 

 
NARRATIVE 

Project Description 

The Elgin O’Hare-West Bypass study area encompasses nine (9) watersheds: 
West Branch DuPage River, Spring Brook, Meacham Creek, Salt Creek, Willow 
Creek, Higgins Creek, Bensenville Ditch, Silver Creek and Addison Creek.  The 
length of the expressway and interchanges to be improved is approximately 50 
miles, including the Elgin O’Hare Expressway and Thorndale Avenue 
approximately from Gary Avenue to York Road, I-90 approximately from 
Arlington Heights Road to Wolf Road and I-294 approximately from North 
Avenue to Wolf Road.  It is estimated that approximately 25 miles of arterials and 
frontage roads also will be included in the study.  A general project location map 
is included in Section 3 of this report. 
 
This hydraulic report is submitted for structures over the Willow Creek South 
Tributary and all remaining impacted structures within the Willow Creek 
watershed.  Separate hydraulic reports for impacted structures within each of the 
other watersheds are concurrently being prepared. 
 
This hydraulic report documents the hydraulic conditions for the structures in the 
City of Chicago, and the Village of Bensenville, DuPage County, Illinois.  The 
USGS Hydrologic Investigations Atlas and Flood Insurance Rate Map are 
included in Section 3 for the structure location. 
 
 
Site Description 
 
Thorndale Avenue 
 
The culvert crossing is located on Thorndale Avenue approximately 1,000 feet 
west of York Road.  The surrounding area is industrial and the O’Hare 
International Airport is located on the east side of York Road.   
 
The existing Thorndale Avenue structure is a triple 10 feet (span) by 4 feet (rise) 
reinforced concrete box culvert (RCBC).  Thorndale Avenue is approximately 68 
feet wide and carries two lanes of traffic in each direction.  A roadway plan and 
profile of the existing structure is provided in Section 5. 
 
O’Hare West Bypass 
 
The proposed crossing is located approximately 500 feet east of York Road.  The 
surrounding area is industrial and the O’Hare International Airport.  The existing 
conditions for this project assumes that the O’Hare Modernization Program 
(OMP) Completion Phase is complete.  The OMP project is scheduled to be 
completed prior to the Elgin O’Hare - West Bypass project.   
 



 

 
Christopher B. Burke Engineering, Ltd.                                                    Hydraulic Report - 2 

Willow Creek  
 

 
Field Observations 
 
Field visits to the project site were made on November 12, 2010 and on 
November 18, 2010.  Visits were also completed to photograph and observe 
surrounding structures within the modeling limits of this study.  Photographs of all 
modeled structures are included in Section 4.   
 
Thorndale Avenue 
 
The Willow Creek South Tributary is highly channelized in the vicinity of 
Thorndale Avenue.  Downstream of the crossing the channel traverses east and 
then north where it joins the Willow Creek North Tributary.  Downstream of the 
confluence with the North Tributary, the creek travels east onto the O’Hare 
International Airport.    
 
Upstream of Thorndale Avenue, the channel extends south and then west 
through industrial/commercial areas in the Village of Bensenville.  There is heavy 
sedimentation at the Thorndale Avenue crossing.   
 
O’Hare West Bypass 
 
Willow Creek is highly channelized in the vicinity of the O’Hare International 
Airport.  Downstream of the proposed crossing the channel continues through 
culverts constructed as part of the OMP and outlets into a vertical walled section 
on the airport property.  The creek travels north, east and then north through the 
O’Hare International Airport until the confluence with Higgins Creek.   
 
Upstream of the O’Hare International Airport, the channel extends west through 
culverts under the Canadian Pacific Railroad (CPRR), Union Pacific Railroad 
(UPRR) and York Road.  The North Tributary and the South Tributary split at this 
location.  The North Tributary travels west and then north through Elk Grove 
Village.  The South Tributary travels south and then east through the Village of 
Bensenville. 
 
Stream Survey 
 
A stream survey of the Willow Creek was prepared by D.B. Sterlin Consultants, 
Inc. on June 8, 2010 in accordance with the stream survey requirements in 
Section 2-600 of the IDOT Drainage Manual.  Eighteen cross-section locations 
were surveyed along the Willow Creek:  one cross-section was surveyed 
between York Road and the CPRR and UPRR, at the downstream face of York 
Road and at the upstream face of York Road at each of the three trapezoidal 
bridge openings.  Along the Willow Creek South Tributary, cross-sections were 
surveyed from approximately 12 feet downstream of Supreme Drive to 
approximately 1,260 feet upstream of Thorndale Avenue.  Two additional cross-



 

 
Christopher B. Burke Engineering, Ltd.                                                    Hydraulic Report - 3 

Willow Creek  
 

sections were surveyed along the Willow Creek North Tributary:  one 
approximately 120 feet upstream of York Road and the other 535 feet upstream 
of York Road.  Plots of the cross-sections are included in Section 6. The stream 
survey was based on the FEMA datum (NGVD 1929) which is the same datum 
used for the hydraulic modeling.  Survey notes and a survey CD-ROM are 
included in Section 14 and Section 15, respectively. 
  
 
Datum Correlation 
 
The stream survey and available hydraulic modeling is based on the NGVD 1929 
datum.  The O’Hare International Airport survey and Elgin O’Hare – West Bypass 
roadway survey are based on the NAVD 1988 datum.     
 
The vertical datum conversion factor was determined to be 0.24 feet added to the 
NAVD 1988 datum to calculate the equivalent NGVD 1929 elevation.  The 
conversion value was determined using a FEMA Reference Mark.  Supporting 
documentation is included in Section 14.   
 
The hydraulic modeling is based on the NGVD 1929 datum; however, the 
Waterway Information Table is based on the NAVD 1988 datum.  The Waterway 
Information Tables and supporting calculations are included in Section 2. 
 
 
Historical Flooding 
 
On August 14, 1987 significant flooding occurred within the Willow Creek 
watershed when O’Hare International Airport recorded 9.35 inches of rainfall.  
There are two recorded flood elevations: Miller Fluids entrance and at Thorndale 
Avenue.   
 
 
Sensitive Flood Receptors 
 
There is no flood sensitive housing 1,000 feet upstream or downstream of the 
proposed Thorndale Avenue crossing or the O’Hare West Bypass crossing.  All 
buildings and houses are located above the 100-year floodplain. 
 
 
Other Studies and Reports 
 
In the 1980’s, the Soil Conservation Service (SCS) prepared hydrologic and 
hydraulic models for the Willow-Higgins Creek watershed.  The models were 
prepared for the Lower Des Plaines Tributaries Watershed Plan published in 
1984.  The SCS TR-20 hydrologic model was prepared using National Weather 
Service (NWS) TP-40 rainfall depths.  The SCS WSP-2 Lisle hydraulic model 
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was prepared to produce flood profiles for the Willow-Higgins Creek.  In the late 
1980’s Christopher B. Burke Engineering, Ltd. (CBBEL) developed the Willow 
Creek Flood Control Project on behalf of the Village of Bensenville and DuPage 
County Department of Environmental Concerns (DEC).  The SCS TR-20 
hydrologic model was updated to include the subbasins revisions calibration to 
the August 14, 1987 storm event and the use of the Illinois State Water Survey 
(ISWS) Bulletin 70 rainfall depths and Huff rainfall distributions.  The HEC-2 
hydraulic models were prepared by including cross-sections of the Willow Creek 
North and South Tributaries.  DEC has used the results of the updated Willow-
Higgins Creek hydrologic and hydraulic model as best available data for 
processing stormwater management permits for several projects located along 
the North Tributary including the FCL Builder’s development at the southeast 
corner of IL Route 83/Devon Avenue (Elk Grove Village), Prime Scaffolding (Ellis 
Street, Bensenville), McLennan development (Pan Am Boulevard, Elk Grove 
Village), the Seefried Properties development (southwest of the intersection of 
Devon Avenue and Ellis Street, Bensenville) plus the IL Route 83/Devon Avenue 
intersection improvements and the South Tributary including the Thorndale 
Avenue and York Road roadway improvements and the Village of Bensenville 
streambank stabilization downstream of Thomas Road.  FEMA has approved the 
use of the hydrologic and hydraulic model by issuing a Letter of Map Revision 
along the North Tributary.   
 
The Village of Bensenville (VOB) is in the process of preparing a Letter of Map 
Revision (LOMR) request for the Willow Creek South Tributary and Willow Creek 
North Tributary that will reflect current conditions through the EOWB limits of 
improvements (corridor).  The VOB LOMR will include the level pool area 
immediately west of York Road and both tributaries.   
 
The VOB will remap the effective FIRM(s) to reflect the current floodway 
boundaries.  The EOWB project will relocate the South Tributary after the VOB 
LOMR.  Both FEMA National Flood Insurance Program (NFIP) rules and IDNR-OWR 
Part 3708 rules require a Conditional Letter of Map Revision (CLOMR) for any 
changes to the regulatory floodway boundary.  An IDNR-OWR floodway construction 
permit is required prior to the issuance of a FEMA CLOMR and can take up to 6 
months to obtain.  Both the FEMA and IDNR-OWR processes require concurrence 
from all affected property owners; a public notice and CLOMR approval can take up 
to a year to process.  Because this is an extensive process, it is recommended that 
the permitting process begin in the early stages of Phase II.   

 
 
 
Hydrology 
 
The SCS TR-20 hydrologic model calibrated to the August 14, 1987 storm event 
was used for the hydraulic models.  There are no stream flow gages in the Willow 
Creek watershed.  A discharge concurrence received from the Illinois 
Department of Natural Resources – Office of Water Resources (IDNR-OWR) on 
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March 30, 2012.  A copy of the concurrence is included in Section 13.  The TR-
20 hydrologic model input/output from this model is included in Section 7 and on 
the CD-ROM in Section 15.   
 
 
Hydraulic Analysis 
 
A hydraulic analysis of the Willow Creek, Willow Creek North Tributary and 
Willow Creek South Tributary was performed to develop the existing conditions 
and natural conditions flood elevations to determine the effects, if any, of the 
structure on the water surface profiles.  The proposed structure will be developed 
to accommodate a new interchange and channel relocation.  Compensatory 
storage is required if the roadway is widened and fill is proposed within the 
Willow Creek South Tributary floodplain and Willow Creek floodplain.  The 
analysis performed for this report includes several hydraulic models, which are 
summarized in the following sections.  The flow rates from the aforementioned 
flow concurrence are used for all of these analyses.   
 
 
 
Baseline Conditions Model 
 
The Flood Insurance Study (FIS) regulatory models for the North and South 
Tributaries are not representative of existing conditions within the Willow Creek 
watershed.  The FIS regulatory models do not include the York Road and 
Thorndale Avenue improvement completed by the DuPage County Division of 
Transportation.  The HEC-2 hydraulic models that were prepared by CBBEL for 
the Willow Creek North and South Tributaries down to York Road have been 
used as best available data for processing stormwater management permits in 
DuPage County.  These models include the York Road bridge and a Thorndale 
Avenue triple RCBC.  From York Road downstream to the confluence with the 
Des Plaines River, the HEC-RAS model that was prepared for the Willow Creek 
Relocation for the OMP will be used as existing conditions.  A floodway 
construction permit for the OMP project was received from the Illinois 
Department of Natural Resources – Office of Water Resources in April 2011.  A 
copy is included in Section 13.  This work is anticipated to be completed before 
the EOWB is begun.  The HEC-2 models for the North Tributary and the South 
Tributary were converted to HEC-RAS and appended upstream to the OMP 
HEC-RAS model.  The reach along the South Tributary was truncated 1,749 feet 
upstream of Thomas Drive.  This model was used as the baseline hydraulic 
model.  The HEC-RAS model output is included in Section 8 and on the CD-
ROM located Section 15. 
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Existing Conditions Model  
 
The surveyed cross-sections were added to the baseline conditions model to 
create the existing conditions model.  Sixteen surveyed stream cross-sections 
were located from approximately 20 feet upstream of the CPRR and UPRR to 
1,262 feet upstream of Thorndale Avenue.  Two additional cross-sections were 
surveyed along the North Tributary.  Baseline model cross-sections that 
corresponded to the surveyed cross-sections were removed and replaced with 
the surveyed cross-sections.  Manning’s “n” values remain unchanged 
throughout the entire reach.  The baseline cross-sections that did not have 
corresponding surveyed cross-sections were kept in the existing conditions 
model.  The invert at the downstream face of York Road was surveyed to be 
approximately 0.7 feet higher than the invert in the baseline conditions model.  
The baseline cross-section was replaced by the higher surveyed cross-section.  
The existing Thorndale Avenue culvert of a triple 10 feet (span) by 4 feet (rise) 
RCBC was also surveyed and the upstream and downstream inverts and culvert 
lengths were revised.  The streambed profile is included in Section 5.  The cross-
section plots are included in Section 6.   
 
Waterway Information Table included in Section 2 indicates that the 500-year 
storm event will not overtop the existing Thorndale Avenue at this location. 
 
A comparison of the existing conditions and baseline conditions 10-, 50- and 
100-year storm events is summarized in Tables 1, 2 and 3.  The HEC-RAS 
model output is included in Section 9 and on the CD-ROM located in Section 15. 
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TABLE 1 
Comparison of 10-Year Water Surface Elevations between 

Baseline Conditions and Existing Conditions 
Based on NGVD 1929 Datum 

 

Cross-
Section ID  

Willow 
Creek 

Watercourse 
  

Distance to 
Thorndale 
Avenue  
Culvert1 

Baseline 
Model  

Existing 
Conditions  

Difference 
Between 
Baseline 

and 
Existing 

Conditions  

  
(ft) (ft) (ft) (ft) 

6.19 2 Main Stem 5,583.06 652.15 652.15 0.00 

6.418 2 Main Stem 4,377.67 652.61 652.61 0.00 

6.538 2 Main Stem 3,745.75 652.83 652.83 0.00 

6.59 2 Main Stem 3,525.84 653.06 653.06 0.00 

6.637 3 Main Stem 3,250 653.44 653.85 0.41 

6.645 2 South Trib 2,687 655.18 655.18 0.00 

6.759 2 South Trib 2,087 657.94 657.94 0.00 

6.872 2 South Trib 1,488 659.07 659.07 0.00 

6.886 2 South Trib 1,416 659.09 659.09 0.00 

7.084 4 South Trib 369 --- 660.86 --- 

7.145 3 South Trib D/S Face 661.41 661.38 -0.03 

7.168 3 South Trib U/S Face 661.46 661.46 0.00 

7.247 2 South Trib 412 661.70 661.69 -0.01 

7.331 2 South Trib 902 662.25 662.31 0.06 

7.399 2 South Trib 1,262 663.42 663.39 -0.03 

7.486 2 South Trib 1,649 664.90 664.90 0.00 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 
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TABLE 2 
Comparison of 50-Year Water Surface Elevations between 

Baseline Conditions and Existing Conditions 
Based on NGVD 1929 Datum 

 

Cross-
Section ID  

Willow Creek 
Watercourse 

Distance to 
Thorndale 
Avenue 
Culvert1 

Baseline 
Model   

Existing 
Conditions   

Difference 
Between 
Baseline 

and 
Existing 

Conditions  

  
(ft) (ft) (ft) (ft) 

6.19 2 Main Stem 5,583.06 653.91 653.91 0.00 

6.418 2 Main Stem 4,377.67 654.45 654.45 0.00 

6.538 2 Main Stem 3,745.75 654.69 654.69 0.00 

6.59 2 Main Stem 3,525.84 655.01 655.01 0.00 

6.637 3 Main Stem 3,250 655.50 655.80 0.30 

6.645 2 South Trib 2,687 655.94 656.62 0.68 

6.759 2 South Trib 2,087 658.87 658.88 0.01 

6.872 2 South Trib 1,488 660.12 660.13 0.01 

6.886 2 South Trib 1,416 660.17 660.17 0.00 

7.084 4 South Trib 369 --- 662.04 --- 

7.145 3 South Trib D/S Face 662.63 662.63 0.00 

7.168 3 South Trib U/S Face 662.87 662.92 0.05 

7.247 2 South Trib 412 663.08 663.10 0.02 

7.331 2 South Trib 902 663.47 663.53 0.06 

7.399 2 South Trib 1262 664.58 664.53 -0.05 

7.486 2 South Trib 1,649 666.76 666.77 0.01 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 
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TABLE 3 
Comparison of 100-Year Water Surface Elevations between 

Natural Conditions and Existing Conditions 
Based on NGVD 1929 Datum 

 

Cross-
Section ID  

Willow Creek 
Watercourse 

Distance to 
Thorndale 
Avenue 
Culvert1 

 

Baseline 
Model 

Existing 
Conditions 

Difference 
Between 
Baseline 

and 
Existing 

Conditions  

  
(ft) (ft) (ft) (ft) 

6.19 2 Main Stem 5,583.06 654.72 654.72 0.00 

6.418 2 Main Stem 4,377.67 655.26 655.26 0.00 

6.538 2 Main Stem 3,745.75 655.50 655.50 0.00 

6.59 2 Main Stem 3,525.84 655.83 655.83 0.00 

6.637 3 Main Stem 3,250 656.30 656.60 0.30 

6.645 2 South Trib 2,687 656.69 657.28 0.59 

6.759 2 South Trib 2,087 659.13 659.16 0.03 

6.872 2 South Trib 1,488 660.42 660.43 0.01 

6.886 2 South Trib 1,416 660.47 660.48 0.01 

7.084 4 South Trib 369 --- 662.46 --- 

7.145 3 South Trib D/S Face 662.97 662.97 0.00 

7.168 3 South Trib U/S Face 663.29 663.34 0.05 

7.247 2 South Trib 412 663.51 663.52 0.01 

7.331 2 South Trib 902 663.85 663.90 0.05 

7.399 2 South Trib 1,262 664.92 664.85 -0.07 

7.486 2 South Trib 1,649 666.93 666.93 0.00 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 
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Natural Conditions Model – Thorndale Avenue 
 
A natural conditions model was developed to determine the natural water surface 
elevations at the Thorndale Avenue crossing.  The natural conditions model was 
prepared by removing the Thorndale Avenue crossing from the existing 
conditions model.  In addition, expansion/contraction and ineffective flow 
boundaries were removed. 
 
A comparison of the existing conditions and natural conditions 10-, 50- and 100-
year storm events is summarized in Tables 4, 5 and 6.   
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TABLE 4 

Comparison of 10-Year Water Surface Elevations between 
Natural Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section 

ID  

Willow Creek 
Watercourse 

 Distance to 
Thorndale 

Avenue 
Culvert1 

Natural 
Conditions 

Existing 
Conditions 

Difference 
Between 
Existing 

and 
Natural 

Conditions  

  
(ft) (ft) (ft) (ft) 

6.59 2 Main Stem 3,525.84 653.06 653.06 0.00 

6.637 3 Main Stem 3,250 653.85 653.85 0.00 

6.645 2 South Trib 2,687 655.18 655.18 0.00 

6.759 2 South Trib 2,087 657.94 657.94 0.00 

6.872 2 South Trib 1,488 659.07 659.07 0.00 

6.886 2 South Trib 1,416 659.09 659.09 0.00 

7.084 4 South Trib 369 660.86 660.86 0.00 

7.145 3 South Trib D/S Face 661.37 661.38 0.01 

7.168 3 South Trib U/S Face 661.42 661.46 0.04 

7.247 2 South Trib 412 661.62 661.69 0.07 

7.331 2 South Trib 902 662.28 662.31 0.03 

7.399 2 South Trib 1,262 663.39 663.39 0.00 

7.486 2 South Trib 1,649 664.90 664.90 0.00 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 
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TABLE 5 
Comparison of 50-Year Water Surface Elevations between 

Natural Conditions and Existing Conditions 
Based on NGVD 1929 Datum 

 

Cross-
Section 

ID  

Willow Creek 
Watercourse 

Distance to 
Thorndale 
Avenue 
Culvert1 

Natural 
Conditions 

Existing 
Conditions 

Difference 
Between 
Existing 

and 
Natural 

Conditions  

  
(ft) (ft) (ft) (ft) 

6.59 2 Main Stem 3,525.84 655.01 655.01 0.00 

6.637 3 Main Stem 3,250 655.80 655.80 0.00 

6.645 2 South Trib 2,687 656.62 656.62 0.00 

6.759 2 South Trib 2,087 658.88 658.88 0.00 

6.872 2 South Trib 1,488 660.13 660.13 0.00 

6.886 2 South Trib 1,416 660.17 660.17 0.00 

7.084 4 South Trib 369 662.04 662.04 0.00 

7.145 3 South Trib D/S Face 662.63 662.63 0.00 

7.168 3 South Trib U/S Face 662.69 662.92 0.23 

7.247 2 South Trib 412 662.85 663.10 0.25 

7.331 2 South Trib 902 663.37 663.53 0.16 

7.399 2 South Trib 1262 664.47 664.53 0.06 

7.486 2 South Trib 1,649 666.76 666.77 0.01 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 
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TABLE 6 

Comparison of 100-Year Water Surface Elevations between 
Natural Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section 

ID  

Willow Creek 
Watercourse 

Distance to 
Thorndale 

Avenue 
Culvert1 

Natural 
Conditions 

Existing 
Conditions 

Difference 
Between 
Existing 

and 
Natural 

Conditions  

  
(ft) (ft) (ft) (ft) 

6.59 2 Main Stem 3,525.84 655.83 655.83 0.00 

6.637 3 Main Stem 3,250 656.60 656.60 0.00 

6.645 2 South Trib 2,687 657.28 657.28 0.00 

6.759 2 South Trib 2,087 659.16 659.16 0.00 

6.872 2 South Trib 1,488 660.43 660.43 0.00 

6.886 2 South Trib 1,416 660.48 660.48 0.00 

7.084 4 South Trib 369 662.46 662.46 0.00 

7.145 3 South Trib D/S Face 662.97 662.97 0.00 

7.168 3 South Trib U/S Face 663.03 663.34 0.31 

7.247 2 South Trib 412 663.18 663.52 0.34 

7.331 2 South Trib 902 663.67 663.90 0.23 

7.399 2 South Trib 1,262 664.76 664.85 0.09 

7.486 2 South Trib 1,649 666.93 666.93 0.00 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 

 
 
Natural Conditions Model – O’Hare West Bypass 
 
Under existing conditions, there is no structure located where the O’Hare West 
Bypass is proposed.  Since the natural conditions are the existing conditions, a 
separate analysis was not performed. 
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TABLE 7 
Comparison of 10-Year Water Surface Elevations between 

Natural Conditions and Existing Conditions 
NGVD 1929 Datum 

 

Cross-
Section ID   

Willow 
Creek 

Watercourse 

Existing 
Distance 

to York Rd 
Crossing1 

Natural 
Conditions   

Existing 
Conditions   

Difference 
Between 
Natural 

and 
Existing 

Conditions   

(ft) (ft) (ft) (ft) 

6.19 2 Main Stem 2,154.83 652.15 652.15 0.00 

6.418 2 Main Stem 949.44 652.61 652.61 0.00 

6.538 2 Main Stem 317.52 652.83 652.83 0.00 

6.59 2 Main Stem 285.84 653.06 653.06 0.00 

6.637 3 Main Stem 10 653.85 653.85 0.00 

YORK ROAD 

6.645 2 South Trib 474 655.18 655.18 0.00 

6.759 2 South Trib 1,074 657.94 657.94 0.00 

6.872 2 South Trib 1,673 659.07 659.07 0.00 

6.886 2 South Trib 1,745 659.09 659.09 0.00 

7.084 4 South Trib 2,428 660.86 660.86 0.00 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 
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TABLE 8 

Comparison of 50-Year Water Surface Elevations between 
Natural Conditions and Existing Conditions 

NGVD 1929 Datum 
 

Cross-
Section ID   

Willow 
Creek 

Watercourse 

Existing 
Distance 

to York Rd 
Crossing1 

Natural 
Conditions  

Existing 
Conditions  

Difference 
Between 
Natural 

and 
Existing 

Conditions  

 (ft) (ft) (ft) (ft) 

6.19 2 Main Stem 2,154.83 653.91 653.91 0.00 

6.418 2 Main Stem 949.44 654.45 654.45 0.00 

6.538 2 Main Stem 317.52 654.69 654.69 0.00 

6.59 2 Main Stem 285.84 655.01 655.01 0.00 

6.637 3 Main Stem 10 655.80 655.80 0.00 

YORK ROAD 

6.645 2 South Trib 474 656.62 656.62 0.00 

6.759 2 South Trib 1,074 658.88 658.88 0.00 

6.872 2 South Trib 1,673 660.13 660.13 0.00 

6.886 2 South Trib 1,745 660.17 660.17 0.00 

7.084 4 South Trib 2,428 662.04 662.04 0.00 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 
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TABLE 9 
Comparison of 100-Year Water Surface Elevations between 

Natural Conditions and Existing Conditions 
NGVD 1929 Datum 

 

Cross-
Section ID   

Willow 
Creek 

Watercourse 

Existing 
Distance 

to York Rd 
Crossing1 

Natural 
Conditions 

Existing 
Conditions  

Difference 
Between 
Natural 

and 
Existing 

Conditions  

 (ft) (ft) (ft) (ft) 

6.19 2 Main Stem 2,154.83 654.72 654.72 0.00 

6.418 2 Main Stem 949.44 655.26 655.26 0.00 

6.538 2 Main Stem 317.52 655.50 655.50 0.00 

6.59 2 Main Stem 285.84 655.83 655.83 0.00 

6.637 3 Main Stem 10 656.60 656.60 0.00 

YORK ROAD 

6.645 2 South Trib 474 657.28 657.28 0.00 

6.759 2 South Trib 1,074 659.16 659.16 0.00 

6.872 2 South Trib 1,673 660.43 660.43 0.00 

6.886 2 South Trib 1,745 660.48 660.48 0.00 

7.084 4 South Trib 2,428 662.46 662.46 0.00 
1
 The reference point used for every cross-section downstream of the existing Thorndale Avenue 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the existing Thorndale Avenue culvert was the upstream face of the culvert. 
2 

Regulatory cross-section 
3
 Regulatory cross-section replaced with a surveyed cross-section 

4
 Surveyed cross-section 

 
 
Proposed Conditions Model   
 
Willow Creek South Tributary is proposed be relocated between Thorndale 
Avenue and York Road to accommodate the York Road/Thorndale Avenue 
interchange.  Historically the creek was located further west than its current 
location, as shown on Exhibit 3.2, and will be relocated as shown on the Exhibit 
in Section 5. 
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This model reflects the proposed York Road/Elgin O’Hare Expressway 
structures, road profiles and filling due to the channel relocation.  The relocated 
channel cross-sections and streambed profile are included in Section 6 and 
Section 5, respectively.  In proposed conditions, the Miller Fluids and Thorndale 
Avenue structures will be removed.  Where there is no channel in existing 
conditions, tables have been created comparing the proposed conditions and 
natural conditions water surface elevations.  Waterway Information Tables have 
been created for the following structures: 
 

 Existing Thorndale Avenue (to be replaced with Ramps P1, 
P2 & P8); 

 Existing Miller Fluids (to be removed); 

 Ramps Q1, O4 and P5 (to be constructed); 

 Ramp Q5 (to be constructed); 

 York Road (no change); 

 CPRR and UPRR (no change); 

 O’Hare West Bypass (to be constructed). 
 
Incremental storage is required for all fill between York Road and Elgin O’Hare 
Expressway.  All proposed crossings located downstream of the existing 
Thorndale Avenue are either equivalent in size or larger than the existing 
Thorndale Avenue crossing.  Compensatory storage is being provided 
incrementally at a ratio of 2.0:1 between the NWL and 10-year flood elevations 
and at a ratio of 1.9:1 between the 10- and 100-year flood elevations.  The 
proposed conditions water surface elevations upstream of the existing Thorndale 
Avenue are decreased by 2.22 feet in the 10-year event, 3.23 feet in the 50-year 
event and 3.43 feet in the 100-year event.  The proposed conditions water 
surface elevation is lowered due the lowering of the profile through the proposed 
reach.  The hydraulic modeling is included in Section 11 of this report. 
 
Elgin O’Hare Expressway/Ramps P1, P2, P8 (Thorndale Avenue) 
  
The existing Thorndale Avenue crossing will be removed and replaced with a 
triple 10 feet (span) by 5 feet (rise) RCBC that will traverse under proposed 
Ramps P1, P2 and P8.  This proposed crossing waterway opening is the exact 
same size as the existing Thorndale Avenue crossing.  This model reflects the 
proposed structure, road profile and fill associated with the Elgin O’Hare 
Expressway extension.  The proposed culverts have been modeled to reflect the 
invert being buried 12-inches with stone placed within this portion of the culvert.  
Additionally, the proposed conditions shows increases greater than 0.1 feet at 
the upstream side of the culverts, however, this increase does not exceed the 
existing conditions flood elevations associated with the South Tributary at this 
location.  The proposed conditions hydraulic model is included in Section 11.  
This model was used to demonstrate that the proposed structure and 
compensatory storage are sized properly and that there is no increase in flood 
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stages in existing versus proposed conditions for all storm events up to and 
including the 100-year storm due to the project.   

 
 

TABLE 10 
Comparison of 10-Year Water Surface Elevations between 

Proposed Conditions and Natural Conditions 
Based on NGVD 1929 Datum 

 

Cross-
Section ID5  

Willow Creek 
Watercourse 

 Distance 
to Ramps 
P1, P2, P8 

Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural6 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 2,261 653.03 653.04 653.04 0.00 

6.637 2 Main Stem 2,059 653.85 653.85 653.85 0.00 

6.650 3 South Trib 1,489 --- 655.74 --- --- 

6.655 3 South Trib 535 --- 656.97 --- --- 

7.12 3 South Trib D/S Face --- 658.24 --- --- 

7.21 3 South Trib U/S Face --- 658.82 --- --- 

7.247 2 South Trib 197.34 661.69 660.63 661.62 -0.994 

7.331 2 South Trib 687.34 662.31 662.09 662.28 -0.194 

7.399 2 South Trib 1,047.34 663.39 663.34 663.39 -0.054 

7.486 2 South Trib 1,434.34 664.90 664.87 664.90 -0.034 
1
 The reference point used for every cross-section downstream of the proposed Ramps P1, P2 
and P8 culvert was the downstream face of the culvert.  The reference point used for every 
cross-section upstream of the proposed Ramps P1, P2 and P8 culvert was the upstream face 
of the proposed culvert. 

2 
Regulatory cross-section 

3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  

6
 Natural Conditions of existing Thorndale Avenue  
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TABLE 11 

Comparison of 50-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramps 
P1, P2, P8 

Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural6 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 2,261 654.99 654.95 655.01 -0.064 

6.637 2 Main Stem 2,059 655.80 655.77 655.80 -0.034 

6.650 3 South Trib 1,489 --- 656.88 --- --- 

6.655 3 South Trib 535 --- 657.81 --- --- 

7.12 3 South Trib D/S Face --- 658.83 --- --- 

7.21 3 South Trib U/S Face --- 659.68 --- --- 

7.247 2 South Trib 197.34 663.10 661.14 662.85 -1.714 

7.331 2 South Trib 687.34 663.53 662.87 663.37 -0.504 

7.399 2 South Trib 1,047.34 664.53 664.34 664.47 -0.134 

7.486 2 South Trib 1,434.34 666.77 666.75 666.76 -0.014 
1
 The reference point used for every cross-section downstream of the proposed Ramps P1, P2 
and P8 culvert was the downstream face of the culvert.  The reference point used for every 
cross-section upstream of the proposed Ramps P1, P2 and P8 culvert was the upstream face 
of the proposed culvert. 

2 
Regulatory cross-section 

3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  

6
 Natural Conditions of existing Thorndale Avenue  
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TABLE 12 

Comparison of 100-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramps 
P1, P2, P8 

Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural6 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 2,261 655.70 655.69 655.83 -0.144 

6.637 2 Main Stem 2,059 656.56 656.55 656.60 -0.054 

6.650 3 South Trib 1,489 --- 657.55 --- --- 

6.655 3 South Trib 535 --- 658.34 --- --- 

7.12 3 South Trib D/S Face --- 659.11 --- --- 

7.21 3 South Trib U/S Face --- 660.08 --- --- 

7.247 2 South Trib 197.34 663.52 661.25 663.18 -1.934 

7.331 2 South Trib 687.34 663.90 663.09 663.67 -0.584 

7.399 2 South Trib 1,047.34 664.85 664.60 664.76 -0.164 

7.486 2 South Trib 1,434.34 666.93 666.92 666.93 -0.01 
1
 The reference point used for every cross-section downstream of the proposed Ramps P1, P2 
and P8 culvert was the downstream face of the culvert.  The reference point used for every 
cross-section upstream of the proposed Ramps P1, P2 and P8 culvert was the upstream face 
of the proposed culvert. 

2 
Regulatory cross-section 

3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  

6
 Natural Conditions of existing Thorndale Avenue  

 

 
Ramps Q1, O4, P5 
  
Also to accommodate the York Road/Elgin O’Hare Expressway interchange 
Ramps Q1, O4 and P5 will be constructed and will be located as shown on the 
proposed plan included in Section 5.  Four 11 feet (span) by 5 feet (rise) RCBC 
that will traverse under the proposed ramps.  This model reflects the proposed 
structure, road profile and fill associated with the Elgin O’Hare Expressway 
extension.  The proposed culverts have been modeled to reflect the invert being 
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buried 12-inches with stone placed within this portion of the culvert.  Additionally, 
the proposed conditions shows increases greater than 0.1 feet at the upstream 
side of the culverts, however, this increase does not exceed the existing 
conditions flood elevations associated with the South Tributary at this location.  
The proposed conditions hydraulic model is included in Section 11.    This model 
was used to demonstrate that the proposed structure and compensatory storage 
are sized properly and that there is no increase in flood stages in existing versus 
proposed conditions for all storm events up to and including the 100-year storm 
due to the project.   
 

TABLE 13 
Comparison of 10-Year Water Surface Elevations between 

Proposed Conditions and Natural Conditions 
Based on NGVD 1929 Datum 

 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramps 

Q1, O4, P5 
Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 1,205 653.03 653.04 653.04 0.00 

6.637 2 Main Stem 1,003 653.85 653.85 653.85 0.00 

6.650 3 South Trib 433 --- 655.74 655.72 0.00 

6.653 3 South Trib D/S Face --- 656.48 656.48 0.00 

6.655 3 South Trib U/S Face --- 656.97 656.91 0.06 

6.657 3 South Trib 296 --- 658.06 658.08 -0.025 

7.247 2 South Trib 1,194.34 661.69 660.63 660.64 -0.015 

7.331 2 South Trib 1,684.34 662.31 662.09 662.09 0.004 

7.399 2 South Trib 2,044.34 663.39 663.34 663.34 0.004 

7.486 2 South Trib 2,431.34 664.90 664.87 664.87 0.004 
1
 The reference point used for every cross-section downstream of the proposed Ramps Q1, O4 

and P5 culvert was the downstream face of the culvert.  The reference point used for every cross-
section upstream of the proposed Ramps Q1, O4 and P5 culvert was the upstream face of the 
proposed culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  
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TABLE 14 

Comparison of 50-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramps 

Q1, O4, P5 
Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 1,205 654.99 654.95 654.95 0.00 

6.637 2 Main Stem 1,003 655.80 655.77 655.77 0.00 

6.650 3 South Trib 433 --- 656.89 656.84 0.00 

6.653 3 South Trib D/S Face --- 657.25 657.25 0.00 

6.655 3 South Trib U/S Face --- 657.81 657.69 0.12 

6.657 3 South Trib 296 --- 658.68 658.58 0.10 

7.247 2 South Trib 1,194.34 663.10 661.14 661.15 -0.014 

7.331 2 South Trib 1,684.34 663.53 662.87 662.87 0.004 

7.399 2 South Trib 2,044.34 664.53 664.34 664.34 0.004 

7.486 2 South Trib 2,431.34 666.77 666.75 666.75 0.004 
1
 The reference point used for every cross-section downstream of the proposed Ramps Q1, O4 

and P5 culvert was the downstream face of the culvert.  The reference point used for every cross-
section upstream of the proposed Ramps Q1, O4 and P5 culvert was the upstream face of the 
proposed culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  
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TABLE 15 

Comparison of 100-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramps 

Q1, O4, P5 
Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 1,205 654.99 655.69 655.69 0.00 

6.637 2 Main Stem 1,003 655.80 656.55 656.55 0.00 

6.650 3 South Trib 433 --- 657.55 657.55 0.00 

6.653 3 South Trib D/S Face --- 657.77 657.77 0.00 

6.655 3 South Trib U/S Face --- 658.34 658.12 0.22 

6.657 3 South Trib 296 --- 659.00 658.80 0.20 

7.247 2 South Trib 1,194.34 663.10 661.25 661.26 -0.01 

7.331 2 South Trib 1,684.34 663.53 663.09 663.09 0.004 

7.399 2 South Trib 2,044.34 664.53 664.60 664.60 0.004 

7.486 2 South Trib 2,431.34 666.77 666.92 666.92 0.004 
1
 The reference point used for every cross-section downstream of the proposed Ramps Q1, O4 

and P5 culvert was the downstream face of the culvert.  The reference point used for every cross-
section upstream of the proposed Ramps Q1, O4 and P5 culvert was the upstream face of the 
proposed culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  

 
 

Ramp Q5 
  
Also to accommodate the York Road/Elgin O’Hare Expressway interchange 
Ramps Q5 will be constructed and will be located as shown on the proposed plan 
included in Section 5.  Four 11 feet (span) by 5 feet (rise) RCBC that will traverse 
under proposed ramps.  This model reflects the proposed structure, road profile 
and fill associated with the Elgin O’Hare Expressway extension.  The proposed 
culverts have been modeled to reflect the invert being buried 12-inches with 
stone placed within this portion of the culvert.  Additionally, the proposed 
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conditions shows increases greater than 0.1 feet at the upstream side of the 
culverts, however, this increase does not exceed the existing conditions flood 
elevations associated with the South Tributary at this location.  The proposed 
conditions hydraulic model is included in Section 11.    This model was used to 
demonstrate that the proposed structure and compensatory storage are sized 
properly and that there is no increase in flood stages in existing versus proposed 
conditions for all storm events up to and including the 100-year storm due to the 
project.   

 
TABLE 16 

Comparison of 10-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramp 

Q5 
Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 573 655.70 653.04 653.04 0.00 

6.637 2 Main Stem 371 656.56 653.85 653.85 0.00 

6.647 3 South Trib D/S Face --- 655.21 655.20 0.01 

6.648 3 South Trib U/S Face --- 655.41 655.34 0.07 

6.657 3 South Trib 1,347 --- 658.06 658.06 0.00 

7.247 2 South Trib 2,446.34 663.52 660.63 660.63 0.00 

7.331 2 South Trib 2,933.34 663.90 662.09 662.09 0.004 

7.399 2 South Trib 3,296.34 664.85 663.34 663.34 0.004 

7.486 2 South Trib 3,683.34 666.93 664.87 664.87 0.004 
 

1
 The reference point used for every cross-section downstream of the proposed Ramps Q5 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the proposed Ramp Q5 culvert was the upstream face of the proposed culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  
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TABLE 17 

Comparison of 50-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramp 

Q5 
Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 573 655.70 654.95 654.95 0.00 

6.637 2 Main Stem 371 656.56 655.77 655.77 0.00 

6.647 3 South Trib D/S Face --- 656.56 656.56 0.05 

6.648 3 South Trib U/S Face --- 656.74 656.67 0.07 

6.657 3 South Trib 1,347 --- 658.68 658.66 0.02 

7.247 2 South Trib 2,446.34 663.52 661.14 661.14 0.00 

7.331 2 South Trib 2,933.34 663.90 662.87 662.87 0.004 

7.399 2 South Trib 3,296.34 664.85 664.34 664.34 0.004 

7.486 2 South Trib 3,683.34 666.93 666.75 666.75 0.004 
1
 The reference point used for every cross-section downstream of the proposed Ramps Q5 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the proposed Ramp Q5 culvert was the upstream face of the proposed culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  
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TABLE 18 

Comparison of 100-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID  

Willow Creek 
Watercourse 

 Distance 
to Ramp 

Q5 
Culvert1 

Existing 
Conditions 

Proposed 
Conditions 

Natural 
Conditions 

Difference 
Between 
Proposed 

and Natural 
Conditions  

  
(ft) (ft) (ft) (ft) (ft) 

6.6 2 Main Stem 573 655.70 655.69 655.69 0.00 

6.637 2 Main Stem 371 656.56 656.55 656.55 0.00 

6.647 3 South Trib D/S Face --- 657.19 657.19 0.00 

6.648 3 South Trib U/S Face --- 657.45 657.27 0.18 

6.657 3 South Trib 1,347 --- 659.00 658.91 0.09 

7.247 2 South Trib 2,446.34 663.52 661.25 661.25 0.004 

7.331 2 South Trib 2,933.34 663.90 663.09 663.09 0.004 

7.399 2 South Trib 3,296.34 664.85 664.60 664.60 0.004 

7.486 2 South Trib 3,683.34 666.93 666.92 666.92 0.004 
1
 The reference point used for every cross-section downstream of the proposed Ramps Q5 

culvert was the downstream face of the culvert.  The reference point used for every cross-section 
upstream of the proposed Ramp Q5 culvert was the upstream face of the proposed culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Water surface elevations have decreased compared to existing conditions  

5
 Decrease due to increased velocities  

 

 
 
O’Hare West Bypass 
  
The area between the UPRR and the Tank Farm Road will be enclosed in a 
culvert.  The Tank Farm Road crossings consist of three 12 feet (span) by 8 feet 
(rise) RCBCs that will be extended upstream through the trapezoidal channel to 
the downstream end of the railroad culverts, completely enclosing Willow Creek 
in this vicinity.  The crossings will be constructed at Stations 293+20 (SB), 
298+00 (SB) and 303+20 (SB).  The proposed conditions hydraulic modeling was 
updated to reflect the proposed O’Hare West Bypass, the road profile and the fill 
associated with the West Bypass.  This model was used to demonstrate that the 
proposed structures and compensatory storage are sized properly and that there 
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is no increase in flood stages in existing versus proposed conditions for all storm 
events up to and including the 100-year storm due to the project.  The proposed 
conditions hydraulic model is included in Section 11.  Compensatory storage will 
be provided for these crossings in the compensatory storage basins upstream of 
York Road.   
 

TABLE 19 
Comparison of 10-Year Water Surface Elevations between 

Proposed Conditions and Existing Conditions 
Based on NGVD 1929 Datum 

 

Cross-
Section ID   

Willow 
Creek 

Watercourse 

Proposed 
Distance 
to Tank 

Farm Rd 
Crossing1 

Proposed 
Conditions   

Existing 
Conditions   

Difference 
Between 
Proposed 

and 
Existing 

Conditions   

(ft) (ft) (ft) (ft) 

6.19 2 Main Stem 1,497.05 652.15 652.15 0.00 

6.418 2 Main Stem 291.66 652.61 652.61 0.00 

6.473 2 Main Stem  D/S Face 652.61 652.61 0.00 

6.597 3 Main Stem U/S Face 653.04 --- --- 

6.645 2 Main Stem 424 655.17 655.18 -0.01 

6.656 3 South Trib 1,719 657.31 --- --- 

7.259 2 South Trib 2,832.34 660.78 661.72 -0.944 

1 
The reference point used for every cross-section downstream of the proposed EOWB crossing 

was the downstream face of the Tank Farm Road culvert.  The reference point used for every 
cross-section upstream of the proposed EOWB crossing was the upstream face of the Tank Farm 
Road culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Decrease due to lower profile 
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TABLE 20 

Comparison of 50-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID   

Willow 
Creek 

Watercourse 

Proposed 
Distance 
to Tank 

Farm Rd 
Crossing1 

Proposed 
Conditions   

Existing 
Conditions   

Difference 
Between 
Proposed 

and 
Existing 

Conditions   

(ft) (ft) (ft) (ft) 

6.19 2 Main Stem 1,497.05 653.91 653.91 0.00 

6.418 2 Main Stem 291.66 654.45 654.45 0.00 

6.473 2 Main Stem  D/S Face 654.42 654.42 0.00 

6.597 3 Main Stem U/S Face 654.96 --- --- 

6.645 2 Main Stem 424 656.55 656.62 -0.07 

6.656 3 South Trib 1,719 658.13 --- --- 

7.259 2 South Trib 2,832.34 661.31 663.12 -1.784 

1 
The reference point used for every cross-section downstream of the proposed EOWB crossing 

was the downstream face of the Tank Farm Road culvert.  The reference point used for every 
cross-section upstream of the proposed EOWB crossing was the upstream face of the Tank Farm 
Road culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Decrease due to lower profile 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Christopher B. Burke Engineering, Ltd.                                                    Hydraulic Report - 29 

Willow Creek  
 

 
TABLE 21 

Comparison of 100-Year Water Surface Elevations between 
Proposed Conditions and Existing Conditions 

Based on NGVD 1929 Datum 
 

Cross-
Section ID   

Willow 
Creek 

Watercourse 

Proposed 
Distance 
to Tank 

Farm Rd 
Crossing1 

Proposed 
Conditions   

Existing 
Conditions   

Difference 
Between 
Proposed 

and 
Existing 

Conditions   

(ft) (ft) (ft) (ft) 

6.19 2 Main Stem 1,497.05 654.62 654.62 0.00 

6.418 2 Main Stem 291.66 655.18 655.18 0.00 

6.473 2 Main Stem  D/S Face 655.13 655.13 0.00 

6.597 3 Main Stem U/S Face 655.70 --- 0.00 

6.645 2 Main Stem 424 657.19 657.25 -0.06 

6.656 3 South Trib 1,719 658.58 --- --- 

7.259 2 South Trib 2,832.34 661.44 663.54 -2.064 

1 
The reference point used for every cross-section downstream of the proposed EOWB crossing 

was the downstream face of the Tank Farm Road culvert.  The reference point used for every 
cross-section upstream of the proposed EOWB crossing was the upstream face of the Tank Farm 
Road culvert. 
2 

Regulatory cross-section 
3
 New cross-section along relocated channel 

4
 Decrease due to lower profile 

 
 
IDNR-OWR Permit Requirements  
 
Since the total area tributary to both the Elgin O’Hare Expressway structures and 
the O’Hare West Bypass structure are greater than 1 square mile and the 
channel is being relocated, a permit is required from the Illinois Department of 
Natural Resources – Office of Water Resources for the proposed work within the 
floodway and floodplain of Willow Creek South Tributary and the Willow Creek 
Main Stem.   
 
The regulatory floodplain and floodway boundaries shown on the effective FIRM, 
included in Section 3, do not reflect the existing field conditions.  As part of the 
proposed project, it was assumed that the proposed floodplain and floodway 
would be coincident.  Existing floodplain storage volume has compensated for 
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incrementally, as required, and therefore the floodplain and floodway storage 
volumes would be met and the project would be permissible.  The proposed 
crossings will create greater than 0.1 foot of head; however, the increases are 
contained within the EOWB right-of-way.   
 
The proposed creek relocation and the proposed Elgin O’Hare Expressway 
crossing are located in DuPage County.  DuPage County has an additional 
requirement that fill within the floodplain will be compensated for at a ratio of 
1.5:1.  Compensatory storage for the floodway and floodplain will be provided to 
satisfy both DuPage County and IDNR-OWR requirements. 
 
Excavation is proposed upstream of York Road between Willow Creek North 
Tributary and Elgin O’Hare Expressway.  The incremental compensatory storage 
in the NWL to 10-year is being provided for at a ratio of 2.1:1 and the 10- to 100-
year storage is being provided for at a ratio of 1.7:1.  Floodplain storage volume 
calculations are included in Section 12 and are summarized in Table 19. 
 

   
TABLE 22 

Summary of Floodplain Fill and Compensatory Storage 
 

Increment 

Floodplain Fill 
 
 

(ac-ft) 

Compensatory 
Storage Required 

(1.5:1) 
(ac-ft) 

Provided 
 
 

(ac-ft) 

NWL to 10-year 12.1 18.2 25.2 

10- to 100-year 13.3 20.0 22.2 

Total 25.3 38.2 47.4 

 
 
Conclusion and Design Requirements  
 
In order to facilitate the IDOT review, a “Hydraulic Report Outline” for the Elgin 
O’Hare Expressway and O’Hare West Bypass structures are included at the 
beginning of the report.  The proposed crossings are sized to meet the following 
criteria: 

 
Elgin O’Hare Expressway /Ramps P1, P2, P8 
 

 The proposed 460 feet long 10 feet (span) by 5 feet (rise) RCBCs, with 1 
foot buried, has the same waterway opening area as the existing 
Thorndale Avenue crossing of 111 feet long, 

 The proposed crossing will create 0.0 feet in head over existing conditions 
at the upstream face of the crossing for the 100-year storm event, and is 
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approximately 3 feet lower than the existing conditions 100-year flood 
elevation, 

 The 50-year headwater elevation of 659.72 feet (NAVD 1988) is lower 
than the culvert crown elevation of 660.10 feet (NAVD 1988), 

 The 50-year freeboard of 16.1 feet to the proposed edge of pavement 
(EOP) is greater than the 3 feet requirement, 

 The 500-year freeboard of 15.7 feet to the EOP is greater than the 0.0 foot 
requirement. 

 
Ramps Q1, O4, P5 
 

 The proposed 510 feet long 11 feet (span) by 5 feet (rise) RCBCs, with 1 
foot buried, are larger than the existing Thorndale Avenue crossing, 

 The proposed crossing will create 0.41 feet in head at the upstream face 
of the crossing for the 100-year storm event, which will be contained within 
the proposed right-of-way, 

 The 50-year headwater elevation of 657.82 feet (NAVD 1988) is lower 
than the culvert crown elevation of 658.26 feet (NAVD 1988), 

 The 50-year freeboard of 5.5 feet to the proposed edge of pavement 
(EOP) is greater than the 3 feet requirement, 

 The 500-year freeboard of 4.1 feet to the EOP is greater than the 0.0 foot 
requirement. 

 
Ramp Q5 
 

 The proposed 100 feet long 11 feet (span) by 5 feet (rise) RCBCs, with 1 
foot buried, are larger than the existing Thorndale Avenue crossing and 
equivalent to the proposed culverts at Ramps Q1, O4, and P5, 

 The proposed crossing will create 0.28 feet in head at the upstream face 
of the crossing for the 100-year storm event, which will be contained within 
the proposed right-of-way, 

 The 50-year headwater elevation of 656.63 feet (NAVD 1988) is lower 
than the culvert crown elevation of 656.76 feet (NAVD 1988), 

 The 50-year freeboard of 3.0 feet to the proposed edge of pavement 
(EOP) is greater than the 3 feet requirement. 

 The 500-year freeboard of 1.1 feet is greater than the 0.0 foot 
requirement.   

 
O’Hare West Bypass 
 

 Three 12 feet (span) by 8 feet (rise) RCBC structures of varying lengths 
will be placed in the existing trapezoidal channel between the CPRR, 
UPRR and Tank Farm Road to accommodate the proposed West Bypass,  

 The proposed crossing will create 0.0 feet in head at the upstream face of 
the crossing for the 100-year storm event, 
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 The 50-year headwater elevation of 654.73 feet (NAVD 1988) is lower 
than the culvert crown elevation of 656.28 feet (NAVD 1988), 

 The 50-year freeboard of 6.7 feet to the proposed edge of pavement 
(EOP) is greater than the 3 feet requirement, 

 The 500-year freeboard of 3.2 feet to the EOP is greater than the 0.0 foot 
requirement. 
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sEcTtoN 2

WATERWAY INFORMATION TABLE
HYDRAULIC REPORT DATA SHEETS



lllinois Department
of Transl¡'ortation

EOWB
West Bypass over
Willow Creek
DuPage

S.N. Exist: NA
S.N. Prop: NA

Waterway: Willow Creek

Computed by: JMG
Checked by: ETA

Gulvert Waterway I nformation Table

Date: 3-16-2012
Date: 3-16-2012

Route:
Section:

County:
Station:

Drainage Area = 5.96 Square Miles
Existing Overtopping Elevation:
Proposed Overtopping Evaluation: 661 74

ft. @ Sta
ft. @ Sta 304+50

Flood Frequency
Year

Discharge
cfs

Watenruav Ooenino lso. ft.) Natural
H.W.E.

Head lfr_) Headwater Elev. (ft.)
Existinq Proposed Existino Proposed Existinq Proposed

10 603 N/A 171.4 652.82 N/A 0.01 N/A 652.83
Desiqn 50 996 NiA 240.5 654.77 N/A 0.00 N/A 654.77
Base 100 1 .156 N/A 269.6 655.52 N/A 0.00 N/A 655.52
OVT(E) N/A N/A N/A N/A N/A N/A N/A N/A N/A
OWIP) NA N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Calc 500 1,729 N/A 288.0 658.34 N/A 0.00 N/A 658.34

1O-Year Outlet Velocity from Existing Structure =
10-Year Outlet Velocity from Proposed Structure =

PROPOSED STRUCTURE
Culvert pe: RCBC

Cell Dimensions (W x H): 3-12'xB'
# of cells: 1

Length: 275,275,30s
U/S Flowline:
D/S Flowline:

Skew: 0
Low EOP: N/A

PROPOSED DROPBOX
Dimensions:

rop:
Weir Elevation:

N/A
3.5

fps
fps

OVT = Overtopping Event
(E) Existing (P) Proposed

DATUM: NAVDSB
ALL-TIME H.W.E. & DATE: August 1987

SCOPE OF WORK:

EXISTING STRUCTURE
Bridge or Culvert Type:

Cell Dimensions (W x H):
# of spans \ cells:

Length:
U/S Flowline:
D/S Flowline:

Skew:
Low EOP:

EXISTING DROPBOX
Dimensions:

Drop:
Weir Elevation:

NOTE(S): NAVD88 = NGVD29 - 0.24

Pnnted7l11l2O12 BBS 2802 (O7t29t1O)



DESIGN BACK-UP CALCULATIONS FOR WIT. EOWB (NAVD88)
JMGRoute:

Waterway:
Computed:

Checked:
Date:
Date:

Ca

Frequency

Natural H.W.E. (ft)(1) Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(z)

@ Approach Section
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'uls) Existing Proposed

1-0-year 652.82 652.79 652.82 652.79 6s2.83 652.80 o.oo 0.01
5O-year 654.77 654.75 654.77 654.75 654.73 654.7L 0.00 -0.04
100-year 655.52 655.46 655.s2 655.46 655.51 655.45 0.00 -0.01
500-vear 658.34 6s8.27 658.34 658.27 658.29 658.22 0.00 -0.0s

(1) The natural highwater elevation is the water suMace elevation at the upstream side of the crossing as modeled ¡n the stream natural condition, w¡thout the structure.

the created head

Low Road Elevation (ft)(3)

Existing Station Proposed Station

N/A N/A 661,.46 EOWB 305+00

Low Beam Elevation (ft)

Existing Station Proposed Station

N/A N/A N/e N/A

Proposed Freeboard (ft)

10-year 5O-vear(a) 100-year 500-year

8.63 6.73 5.95 3.17

Proposed Clearance (ft)

10-year 5o-year(s) 100-year 500-year

N/A N/A N/A N/A
(3) Low road elevat¡on is calculated at the edge of pavement, and on the low side ofthe roadway.

(4) Freeboard is calculated from the 50-year design headwater elevation to the proposed low road elevation in the floodplain.

(5) Vertical clearance is calculated from the S0-year natural high-water elevat¡on to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Structure Size (ft x ft)

Structure lnvert Elevation (ft)

Waterway Opening Rrea (ft2) 6 # of Culverts



@Hiå"osr#f;r*
Route
Section
County
Exist SN
Prop SN

Elqin O'Hare West Bvpass
EOWB SB STA: 293+20,298+00,391+20
DuPaqe

1

2

Name of the Stream: Willow Creek

Location orthe structure: 
f#r..n,o läi,ltn" Rln" iiE l;i,l"t"o'3io

3. Hydraulic Report Prepared By: X Consultant
n o¡strlct

4. Hydraulic Report Approval Authority: X O¡str¡ct - Post PDF of HR to BBS Hydraulics SharePoint Server
tr BBS Hydraulics - Submit 2 hard copies of HR to BBS Hydraulícs

Site Design Data

PorD#
PTB #

Drainage Area (sq. mi.):

Highway Classification :

General lnformation

Hydraulic Report Data Sheets

7

8

Design Frequency: n gO yr X SO Yr.

Number of Waterway lnformation Tables (WlT):
lf more than one, explain:

5.96 sq. mi.

Christopher B. Burke Engineering, Ltd.

Hydrologic & Hydraulic Analysis

Hydrology Modeling (check allthat apply): n USCS¡Stream Stats n FIS n Gage Data

n
X
n

10. Hydraulic Modeling (check all that apply):
a. Method: X Hec-nns E wsPno n otfier
b. Manning's "rì" values determined as per IDOT DM CH.s? X yes n No

lf no, explain:

Rural
Urban
Other

c. Source of Starting WSE: Des Plaines River
d. Non- IDOT encroachments in Survey? X yes

n otner

lf yes, are they accounted for? X Yes
e. Does the Tailwater Control? ! Yes

lf yes, list:

X
tr
n
n

Principal Arterial
Minor Arterial
Collector
Local

P.M.

f. Were the Expansion/Contraction cones properly addressed?
lf No or N/4, explain:

Printed 5/9/12

X Otfier DuPage County Watershed Plan Model

n
X

No
No
No

Page 1 of 4

X Yes nNo fl ru¡n

BBS 2800 (10/19/10)



g. What Expansion and Contraction Rates were used?

IDNR - OWR Floodway Permit

lsareaexperiencingurbanizationorexpectedtourbanizewithin'10years? [Yes n ¡lo

Are there any sensitive flood receptors located upstream within possible backwater influence? n yes

lf yes, list and describe critical upstream flood damageable properties and their elevations.

11

13 ls there any History of Flooding or Overtopping problems?
Sources of Observed Highwater:

14. ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
Public Body of Water? n Yes X f,lo

'15. Required IDNR - OWR Permit type:

E lndividuat tr swP #2
E None n otner

Proposed Structure Data

16. Project Scope (check allthat apply):
a. n Complete Replacement
b. n Superstructure Replacement
c: tr Superstructure Widening; Length of Pier Extension in the water:

Expansion:
Contraction

4:1 (X'.1\

1:1 (X:1)

O. n gr¡Oge nCulvert
e. X New Alignment
f. Work Planned Below Qroo HWE? X Yes E t'lo
g. tr Profile Raise

17

U/S

I Yes

fl swP #12 [ Floodway

lf a bridge is proposed, supply:
Flow line elevation (ft):

Preliminary low beam elevation (ft):
Width of deck (ft):

X I'lo

18

Total length from face to face of abutment (ft)

lf a culvert is proposed, supply:
Type and size: 3-12'x8' RCBC Length (ft):

Upstream invert elevation (ft): varies Entrance type:
Downstream invert elevation (ft): varies Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

lf a three-sided structure is proposed, supply:19

X I'lo

Flow line elevation (ft):
Span (ft):
Height (ft):

20. a. ls the IDOT Clearance Policy Met?
b. ls the IDOT Freeboard Policy Met?

D/S

21, Type of streambed soil : fl Clay n Silt

Printed 5/9112

Abutment type:
Skew (degrees):
Number of spans:

n
X

Yes n No
Yes n No

n Sand

Page 2 of 4

Skew (degrees):
Length (ft):

Number of spans:

275,275,305
headwall

X
n

X

NA
NA

Loam ¡

Value (ft):
Value (ft):

BBS 2800 (10/19/10)



22. Scour/ Migration Problems: X None/Minimal
Comments:

lce Concerns: X None/Minimal
Comments:

Debris Concerns: X None/Minimal
Comments:

Countermeasures Proposed:

23

24

25

26

27

28

29

30

Distance from proposed structure: (ft.)

Type of structure:

Low beam elevation:

Flow line elevation:

Maximum known high water elevation:

Date of maximum high water:

Cause (backwater, headwater, etc.):

Does structure carry entire design flood flow?

lf not, state area of additional waterway opening: (ft2)

Type and size of existing ovefflow structures:

Has adverse scour occurred under or adjacent to the
structure?

! Significant

! Significant

! Significant

Existing Structure Data

CPRS (UP)

E Severe

n Severe

fl Severe

31

32

.Ò Classify type of scour and/or aggradation /
JJ.

oegraoaUon:

. Requiqed Additional Data

34. Deviations from the General Procedures presented in IDOT DM CH. 2, CH,6, and CH.7:

35. lnformation regarding high waterfrom otherstreams, reservoirs, flood control projects, proposed channelchanges, or
other controls affecting proposed waterway area:

3 - 12'x8' RCBC

28',

656.66

Subject

648.66

N/A

August 1987

N/A

36. Site lnspection made by:

Remarks:

N/A

Backwater

XYes E No

Tank Farm Rd

N/A

37. Prepared by:

Signed (aA/aC):

Printed 519112

N/A

3-

NiA

304'

N/A

12'x8'RCBC

N/A

N/A

X ves n ¡lo

655.85

N/A

No

647.85

CBBEL

N/A

N/A

N/A

Jeana Gowin, PE, CFM

N/A

N/A

X yes n ¡lo

N/A

No

N/A

N/A

N/A

No

N/A

Date: 11112110

Date

Date

12-15-10

v /r /,o,,

BBS 2800 (10/19/10)



lllinois Department
of Tranqc'oftation

Route: EOWB
Section: CP & UPRR over Willow

Creek
County: DuPage
Station:

S.N. Exist: NA
S.N. Prop: NA

Watenruay: Willow Creek

Computed by: JMG
Checked by: ETA

Gulvert Waterway lnformation Table

Date: 5-9-2012
Date: 5-9-2012

Existing Overtopping Elevation: 660.8'
Proposed Overtopping Evaluation:Drainage Area = 5.96 Square Miles

ft. @ Sta
ft. @ Sta

N/A

Flood Frequency
Year

Discharge
cfs

Waterwav Ooenino (so. ft.) Natural
H.W.E.

Head íft.) Headwater Elev. íft.)
Existinq Proposed Existinq Proposed Existino Proposed

10 603 96.1 N/A 652.87 0.74 N/A 653.61 N/A
Desion 50 996 178.6 N/A 654.81 0.75 N/A 655.56 N/A
Base 100 1 ,156 208.1 N/A 655.54 0.72 N/A 656.32 N/A
OVT(E) N/A N/A N/A N/A N/A N/A N/A N/A N/A
ow(P) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Calc 500 1.729 288.0 N/A 658.54 0.72 N/A 659.26 N/A

1O-Year Outlet Velocity from Existing Structure =
1O-Year Outlet Velocity from Proposed Structure =

PROPOSED STRUCTURE
Culvert Type: N/A

6.3
N/A

fps
fps

OVT - Overtopping Event
(E) Existing (P) Proposed

DATUM:
ALL-TIME H.W.E. & DATE:

SCOPE OF WORK:

NAVDBS
August 1987

Structure not modified

EXISTING STRUCTURE
Bridge or Culvert Type: RCBC

Cell Dimensions (W x H): 12'xB'
# of spans \ cells: 3

Length: 177'
U/S Ftowtine: 649.20,649.66, 649.39
D/S Ftowtine: 648.06, 649.06, 649.91

Skew: N/A
Low EOP: N/A

EXISTING DROPBOX
Dimensions:

Drop:
Weir Elevation:

NOTE(S): NAVD88 = NGVD29 -0.24

Cell Dimensions (W x H):
# of cells:

N/A
N/A

Length: N/A
U/S Flowline: N/A
D/S Flowline: N/A

Skew: N/A
Low EOP: N/A

PROPOSED DROPBOX
Dimensions:

Drop:
Weir Elevation:

Printed 5/9/2012 BBS 2802 (O7t29t10)



Route:

Waterway:
CPRS (UP)

Willow Creek

BACK.UP CALCULATIONS FOR WIT - CP & UPRR
Computed:

Checked:
SAN Date:

Date:

ot.3t.t2

Frequency

NaturalH.W.E. (ft)11) , Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(z)

@ Approach Section

U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s) Existing Proposed

10-year 652.87 652.87 653.61 653.61 N/A N/A o.74 N/A

5O-year 654.8L 654.81 655.56 655.56 N/A N/A o.75 N/a

100-year 655.54 655.60 656.26 6s6.32 N/A N/A o.72 N/A

500-year 658.s4 658.54 659.26 659.26 N/A N/A o.72 N/A
(i) fhe naturàl highwátei'elevation is the watei suniface dlevation at the irpitieam side of the cross¡ng as modeled ¡n the stream natural condition, without the structure.

the ¿reated head

Structure Size (ft x ft)
Existing W¡dth Existing Height Proposed Width Proposed Height

t2.o 8.0 N/A N/A

Structure lnvert Elevation (ft)

Existing Proposed

u/s D/S U/S D/s

different inv different inv N/A N/A

Waterwav openins Area (ftz)6 # of Culverts

Frequency Existing Proposed 3

10-year 96.10 N/A

5O-year 178.60 N/A

L00-year 208.10 N/A

500-year 288.00 N/A
(3) Low road elevation is calculated at the edge of. pavement, and on the low side of the roadway.

(4) Freeboard is êalculated from the so-year des¡gn headwater elevat¡on to the proposed low road elevat¡on in the floodpla¡n.

;:(5) Vertical clearance is,calculated from the SO-year natur¡lhlgh-water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)
¡t
il

Low Road Elevation (ft)

Proposed Clearance (ft)



@Hi,.ä.ost#f;ti-
Route
Section
County
Exist SN
Prop SN

Elgin O'Hare West Bypass
CP & UPRR over Willow Creek
DuPage

1. Name of the Stream: Willow Creek

2' Location or the structure: 
Tl"nrn¡p låi.l'n" åTrn" 11Ê l; lJ"t"o'3lo 

t 
,.r.

3. Hydraulic Report Prepared By: X Consultant

n oistrict

4 Hydraulic Report Approval Authority: I Oistrict - Post PDF of HR to BBS Hydraulics SharePoint Server
n BBS Hydraulics - Submit 2hard copies of HR to BBS Hydraulics

Site Design Data

Drainage Area (sq. mi.): 5.96 sq. mi.

Highway Classification: ! Rural ! Principal Arterial
n Urban ! Minor Arterial
X Otfier n Collector

! Locat

5.

PorD#
PTB #

b.

General lnformation

Hydraulic Report Data Sheets

7. Design Frequency: n SO yr X SO yr. n Otner

8, Number of Watenruay lnformation Tables (WlT):
lf more than one, explain:

Christopher B. Burke Engineering, Ltd.

9. Hydrology Modeling (check all that apply):

10. Hydraulic Modeling (check allthat apply):
a. Method: X nec-Rns n wspno fl otner
b. Manning's "n" valLtes determined as per IDOT DM CH.5? [ Ves n ¡lo

lf no, explain:
c. Source of Starting WSE: Des Plaines River
d. Non- IDOT encroachments in Survey?

lf yes, are they accounted for?
e. Does the Tailwater Control?

lf yes, list:

Hydrologic & Hydraulic Analysis

f. Were the Expansion/Contraction cones properly addressed?
lf No or N/A, explain:

Prinled 519112

n usoslstream Stats n r¡s n Gage Data
X Otner DuPage County Watershed Plan Model

Yes
Yes

nves Xruo

No
No

Page 1 of4

I Yes nruo [ ¡¡¡n

BBS 2800 (10t19t10)



g. What Expansion and Contraction Rates were used?

IDNR - OWR Floodway Permit

11. ls area experiencing urbanization or expected to urbanize within 10 years? X yes n ruo

12. Are there any sensitive flood receptors located upstream within possible backwater influence? n yes

lf yes, list and describe critical upstream flood damageable properties and their elevations.

13. ls there any History of Flooding or Overtopping problems?
Sources of Observed Highwater:

14. ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
Public Body of Water? n

'15. Required IDNR - OWR Permit type:
n tnd¡viduat n SWP #2
X None n otner

Proposed Structure Data

'16. Project Scope (check all that apply):
a. f] Complete Replacement
b. n Superstructure Replacement
c: ! Superstructure Widening; Length of Pier Extension in the water:

U/S D/S

Expansion:
Contraction

4:1 (X:1)
1:1 (X:1)

¿. n Ar¡Oge nCulvert
e. E New Alignment
f. Work Planned Below Qloo HWE? n yes X ruo
g. n Profile Raise

Yes X t'lo

n swp +tz n Ftoodway

17. lf a bridge is proposed, supply:
Flow line elevation (ft):
Preliminary low beam elevation (ft):

! Yes

Width of deck (ft):
Total length from

X tto

18. lf a culvert is proposed, supply:
Type and size: Length (ft):

Upstream invert elevation (ft): _ Entrance type:
Downstream invert elevation (ft): _ Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

19. lf a three-sided structure is proposed, supply:
Flow line elevation (ft):

face to face of abutment (ft)

X ¡lo

Span (ft):
Height (ft):

20. a.

b.

21. Type of streambed soil : fl Ctay

Prinled 519112

ls the IDOT Clearance Policy Met?
ls the IDOT Freeboard Policy Met?

Abutment type:
Skew (degrees):
Number of spans:

!
n

n s¡lt

Yes fl ruo

Yes n ruo

n Sand

Page 2 of 4

Skew (degrees):
Length (ft):
Number of spans:

Xrun
X ¡rn

X Loam

Value (ft):
Value (ft):

n
BBS 2800 (10t19110)



22. Scour/ Migration Problems: X None/Minimal
Comments:

lce Concerns: X None/Minimal
Comments:

Debris Concerns: X None/Minimal
Comments:

Countermeasures Proposed:

23.

24.

25.

26.

27.

28.

29.

30.

Distance from proposed structure: (ft.)

Type of structure:

Low beam elevation:

Flow line elevation:

Maximum known high water elevation:

Date of maximum high water:

Cause (backwater, headwater, etc.):

Does structure carry entire design flood flow?

lf not, state area of additional watenruay opening: (ft2)

Type and size of existing overflow structures:

Has adverse scour occurred under or adjacent to the
structure?

n Significant

! Significant

! Significant

Existing Structure Data

York Road

! Severe

n Severe

! Severe

31.

32.

Ò.) Classify type of scour and/or aggradation /ur' 
degradation:

Required Additional Data

34. Deviations from the General Procedures presented in IDOT DM CH. 2, CH.6, and CH.7:

35. lnformation regarding high water from other streams, reservoirs, flood control projects, proposed channel changes, or

other controls affecting proposed watenvay area:

bridge, 3
franoznidal nnan

13',

660.66

Subject

649.62

3 - 12'x8' RCBC

N/A

August 1987

N/A

36. Site lnspection made by:

Remarks:

Backwater

XYes nruo

656.66

Tank Farm Rd

648.66

37. Prepared by:

Signed (aAJac):

Printed 519112

3 - 12'x8' RCBC

N/A

N/A

304',

August 1987

N/A

Backwater

Xves n ruo

655.85

No

647.85

CBBEL

N/A

N/A

N/A

Jeana Gowin, PE, CFM

N/A

N/A

XYes n ruo

N/A

No

N/A

N/A

N/A

No

N/A

Date: 11112110

Date

Date

01-31-12

z/7 fo,,
BBS 2800 (10119110\



lllinois Department
of lianqc'oftation

Elgin O'Hare - West Bypass

York Road over Willow Creek

Waterway lnformation Table
Based on NAVD 1988 Datum

Route:

Section:

County:

Date:

DuPage

Existing SN:

Proposed SN:

Waterway:

Prepared by:

Willow Creek

NiA

01-31-12 Christopher B. Burke Enqineerinq, Ltd.

Existing Overtopping Elev. = 660.76 at Sta.

Drainage Area = 5.96 sq. mi. Proposed Overtoppinq Elev. = N/A at Sta. N/A

Flood
Freq.
Yr.

o
Fts/s

Ooenino - ft Natural
H.W-E.

Head - ft. Headwater Elevation
Existinq Proposed Existinq Proposed Existinq Proposed

10 603 102.4 N/A 654.31 0.04 N/A 654.35 N/A
Desiqn 50 996 188.6 N/A 655.77 0.01 N/A 655.78 NiA
Base 100 1.156 235.5 N/A 656.46 0.00 N/A 656.46 NiA
Overtoo Existino N/A N/A N/A N/A N/A N/A N/A
Overtop Proposed N/A N/A N/A N/A N/A N/A N/A
Max. Calc. 500 1.729 443.0 N/A 658.72 0.00 N/A 658.72 N/A

10 YEAR VELOCITY THROUGH EXISTING BRIDGE = 5.9 fUs

ALL-TIME H.W.E. & DATE: August 1987

Scope of Work: Structure not to be modified.

EXISTING STRUCTURE

TYPE: Bridge

LENGTH: 78'

#SPANS: 3

LOW BEAM: 657.76

SKEW: N/A

LOW E.O.P.: N/A

N:\ldot\070404\Water\Willow-Higgins Creek\docs\Hydraulic Report\Report Forms\EOWB\WlT - EOWB.docx
Printed 5/9/12

10 YEAR VELOCITY THROUGH PROPOSED BRIDGE = N/A fUs

PROPOSED STRUCTURE

TYPE: N/A

LENGTH: N/A

# SPANS: N/A

LOW BEAM: N/A

SKEW: N/A

LOW E.O.P.: N/A

BBS 2730 (Rev. 08/0210)



Route:

Waterway:
York Road

Willow Creek

BACK-UP CALCULATIONS FOR WIT - YORK RD
Computed: SAN

Checked:
Date:
Date:

or.3t.\2

H

Frequency

Natural H.W.E. (ft)(11 Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(z)

@ Approach Section
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'uls)
U/S Face of
Structure

Approach Sect.

(40'u/s) Existing Proposed

10-year 654.31 654.47 654.3s 654.51 N/A N/A 0.04 N/A
50-year 655.77 65s.86 655.78 655.87 N/A N/A 0.01 N/A
100-year 656.46 656.53 656.46 6s6.53 N/A N/A 0.00 N/A
500-vear 658.72 658.53 658.72 658.54 N/A N/n 0.00 N/A

(1) The natural highwater elevation ¡s the water suMace elevation at the upstream side of the crossing as modeled ¡n the stream natural condition, w¡thout the structure.

the created head

Low Road Elevation (ft)(3)

Existing Station Proposed Station

N/A N/¡ N/A N/A

Low Beam Elevation (ft)

Existing Statíon Proposed Station

N/A N/A N/A N/A

Proposed Freeboard (ft)

1O-year 5o-vear(a) 1-00-year 500-year

N/A N/A N/A N/A

Proposed Clearance (ft)

10-year 5o-year(tl L00-year 500-year

N/A N/A N/A N/A
(3) Low road elevat¡on ¡s calculated at the edge of pavement, and on the low side of the roadway.

(4) Freêboard is calculated from the 50-year design headwater etevat¡on to the proposed low road elevation in the floodplain.

(5) Vertical clearance iÈ calculated from the sO-yeàr natural high-water elevat¡on to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Structure lnvert Elevation (ft)

Waterway Opening Area (ftz)6 # of Culverts



@Bif,.ä"osEflH"*
Route
Section
County
Exist SN
Prop SN

Elgin O'Hare West Bypass
York Road over Willow Creek
DuPaqe

1. Name of the Stream: Willow Creek

2. Location of the Structure: NW lo of lhe SW % of Section 1

Township 40N, Range 11lc of the 3rd P.M.

3. Hydraulic Report Prepared By: X Consultant

! o¡str¡ct

Hydraulic Report Approval Authority: X O¡str¡ct - Post PDF of HR to BBS Hydraulics SharePoint Server

n eeS Hydraulics - Submit 2hard copies of HR to BBS Hydraulics

Site Design Data

5 Drainage Area (sq. mi.):

Highway Classification:

PorD#
PTB #

6.

General lnformation

Hydraulic Report Data Sheets

7. Design Frequency: n gO yr X so yr. E other

8. Number of Watenruay lnformation Tables (WlT):
lf more than one, explain:

5.96 sq. mi.

n Rural

X urban
n oftrer

Christopher B. Burke Engineering, Ltd.

Hydrologic & Hydraulic Analysis

Hydrology Modeling (check allthat apply): ! USCS¡Stream Stats n f lS n Gage Data

X Other DuPage County Watershed Plan Model

o

10. Hydraulic Modeling (check allthat apply):
a. Method: X Hec-nRs ! wspno n otner
b. Manning's "n" values determined as per IDOT DM CH.s? X yes fl t¡o

c. Source of Starting WSE: Des Plaines River
d. Non- IDOT encroachment

lf yes, are they accounted for? X yes n No
e. Does the Tailwater Control? n yes X No

n
n
n
x

lf no, explain:

Principal Arterial
Minor Arterial
Collector
Local

1

f. Were the Expansion/Contraction cones properly addressed?
lf No or N/A, explain:

P¡inted 519112

lf yes, list:

Page 1 of4

X Yes nNo n N/A

BBS 2800 (10119110\



g. What Expansion and Contraction Rates were used?

IDNR - OWR Floodway Permit

11. ls area experiencing urbanization or expected to urbanize within 10 years? X yes E No

12. Are there any sensitive flood receptors located upstream within possible backwater influence? E yes
lf yes, list and describe critical upstream flood damageable properties and their elevations.

13. ls there any History of Flooding or Overtopping problems?
Sources of Observed Highwater:

14. ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
PublicBodyof Water? ! Yes X l,lo

15. Required IDNR - OWR Permit type:
n lndiviouat n SWP #2 n swp +tz ! Ftoodway
X None n otner

Proposed Structure Data

16. Project Scope (check all that apply):
a. ! Complete Replacement
b, n Superstructure Replacement
c: fl Superstructure Widening; Length of Pier Extension in the water:

U/S D/S

Expansion:
Contraction

4:1 (X:1)
1:1 (X:'l)

¿. ! ar¡oge nCutvert
e. n New Alignment
f. Work Planned Below Qloo HWE? ! Yes X tlo
g. n Profile Raise

17. lf a bridge is proposed, supply:
Flow line elevation (ft):
Preliminary low beam elevation (ft):
Width of deck (ft):

! Yes

Total length from face to face of abutment (ft)

18. lf a culvert is proposed, supply:

X ¡lo

Type and size: Length (ft):
Upstream inved elevation (ft): Entrance type:
Downstream invert elevation (ft): Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

19. lf a three-sided structure is proposed, supply:

Xruo

Flow line elevation (ft):
Span (ft):
Heisht (ft):

20. a.

b.

21. Type of streambed soil

Prinled 519112

ls the IDOT Clearance Policy Met?
ls the IDOT Freeboard Policy Met?

Abutment type:
Skew (degrees):
Number of spans:

n clay

!
n

n s¡tt

Yes n ¡lo
Yes n ruo

! Sand

Page 2 of 4

Skew (degrees):
Length (ft):
Number of spans:

x
X

X

NA
NA

Loam n

Value (ft):
Value (ft):

BBS 2800 (10t19t10)



22. Scour/ Migration Problems:
Comments:

lce Concerns:
Comments:

Debris Concerns:
Comments:

Countermeasures Proposed:

X None/Minimal

X NoneiMinimal

X None/Minimal

23.

24.

25.

26.

27.

28.

29.

30.

Distance from proposed structure: (ft.)

Type of structure:

Low beam elevation:

Flow line elevation:

Maximum known high water elevation:

Date of maximum high water:

Cause (backwater, headwater, etc.):

Does structure carry entire design flood flow?

lf not, state area of additional waterway opening: (ft2)

Type and size of existing overflow structures:

Has adverse scour occurred under or adjacent to the
structure?

n Significant

! Significant

! Significant

Existing Structure Data

Supreme Drive

fl Severe

n severe

! Severe

31.

32.

oã Classify type of scour and/or aggradation /rr' 
degradation:

Required Additional Data

34. Deviations from the General Procedures presented in IDOT DM CH. 2, CH.6, and CH.7:

35, lnformation regarding high water from other streams, reservoirs, flood control projects, proposed channel changes, or
other controls affecting proposed waterway area:

2-9'x 7'RCBC

60

656.75

Subject

649.75

bridge, 3
franeznidal nncn

N/A

August 1987

N/A

36, Site lnspection made by:

Remarks:

Backwater

XYes n ruo

660.66

CP& UPRR

649.62

37. Prepared by:

Signed (aA/aC):

Prinled 519112

N/A

N/A

August 1987

24

3 -12'x8'
Þl^Ft¿l

N/A

Backwater

X ves n ¡lo

656.66

No

648,66

CBBEL

N/A

N/A

Jeana Gowin, PE, CFM

N/A

August 1987

N/A

Backwater

XYes n ruo

No

N/A

N/A

N/A

No

N/A

Date: 11112110

Date O1-31-12

oate 7/? /¿o t,

BBS 2800 (10/19/10)



lllinois Department
of ïansp'ortation

Route: EOWB
Section: Supreme Drive over

Willow Creek South
Tributary

County: DuPage
Station:

Computed
Checked

by:
by:

JMG
ETA

Culvert Waterway lnformation Table

Date: 5-9-2012
Date: 5-9-2012

S.N. Exist: NA
S.N. Prop: NA

Waterway: Willow Creek South Tributatry

Drainage Area = 2.26 Square Miles
Existing Overtopping Elevation: 658.56'
Proposed Overtopping Evaluation: N/A

ft. @ Sta
ft. @ Sta

N/A
N/A

Flood Frequency
Year

Discharge
cfs

Waterwav Openinq (sq. ft.) Natural
H.W.E.

Head (ft.) Headwater Elev. (ft.)
Existinq Proposed Existinq Proposed Existinq Proposed

10 314 49.7 N/A 654.52 0.00 NiA 654.52 N/A
Desiqn 50 506 74.0 N/A 655.87 0.00 N/A 655.87 N/A
Base 100 570 86.6 N/A 656.57 0.00 N/A 656.57 N/A
OVTIE) N/A N/A N/A N/A NiA N/A N/A N/A N/A
OVT(P) N/A N/A N/A NiA N/A N/A N/A N/A N/A
Max Calc 500 730 108.7 N/A 657.80 0.00 N/A 657.80 N/A

OVT = Overtopping Event
(E) Existing (P) Proposed

DATUM: NAVD88
ALL-TIME H.W.E. & DATE: August 1987

SCOPE OF WORK: Structure not to be modified

1O-Year Outlet Velocity from Existing Structure =
1O-Year Outlet Velocity from Proposed Structure =

PROPOSED STRUCTURE
Culvert Type: N/A

6.3
N/A

fps
fps

EXISTING STRUCTURE
Bridge or Culvert Type: RCBC

Cell Dimensions (W x H): 9' x 7'
# of spans \ cells: 2

Length: 85'
U/S Flowline: 648.99'
D/S Flowline: 649.30'

Skew: N/A
Low EOP: N/A

EXISTING DROPBOX
Dimensions:

Drop:
Weir Elevation:

NOTE(S): NAVD88 = NGVD29 - 0.24

Cell Dimensions (W x H):

# of cells:
Length:

U/S Flowline:
D/S Flowline:

Skew:
Low EOP:

N/A
N/A
N/A
N/A
N/A
N/A
N/A

PROPOSED DROPBOX
Dimensions:

Drop:
Weir Elevation:

P¡inIed 5t912O12 BBS 2802 (O7l29l1Ù\



Route:

Waterway:

BACK-UP
Supreme Drive

Willow Creek - South Tributary

CALCULATIONS FOR WIT - SUPREME DRIVE
Computed: SAN

Checked:
Date:

Date:

9-May-12

Frequency

Natural H.W.E. (ft)(l) Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(2)

@ Approach Section
U/S Face of
Structure

Approach Sect.

(40'uls)
U/S Face of
structure

Approach Sect.

(40'uls)
U/S Face of
Structure

Approach Sect.

(40'uls) Existing Proposed

10-year 654.52 654.52 654.52 654.52 N/A N/A 0.00 N/A

5O-year 655.87 655.87 655.87 655.87, N/A N/A 0.00 N/A

100-year 6s6.57 656.57 656.57 656.57 N/A N/A 0.00 N/A

500-year 6s7.80 657.80 657.80 657.80 N/A N/A 0.00 N/A
(1) The natural h¡ghwater elevation ¡s the water suMace elevation at the upstream side of the crossing as modeled ¡n the stream natural condition, w¡thout the structure.

the created head

Low Road rlevation (ft)(3)

Existing Station Proposed Station

N/A N/A N/A N/A

Low Beam Elevation (ft)

Existing Statíon Proposed Station

N/A N/A N/A N/A

Proposed Freeboard (ft)

1-0-year 5O-year(4) 100-year 500-year

N/A N/A N/A N/A

Proposed Clearance (ft)

L0-year 50-year(5) 100-year 50O-year

N/A N/A N/A N/A
(3) Low road elevation is calculated at the edge of pavemen! and on the low side of the roadway.

(4) Freeboard is calculated from the sO-year desitn headwater elevation to the proposed low road elevation ¡n the floodplain.

(5) Vertical clearance is calculated from the so-year natural high-water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Structure Size (ft x

Existing W¡dth

Structure lnvert Elevation (ft)



Route
Section
County
Exist SN
Prop SN

Elgin O'Hare West Bypass
Supreme Dr. over Willow Creek South Trib.
DuPaqe

1. Name of the Stream:

2' Location orthe structure: llnrnip låi,ltn" R5"n" 118 l;i,l"t""'3io ' ,.*.

3. Hydraulic Report Prepared By: X Consultant
! oistrict

4

General lnformation

Willow Creek South Tributary

Hydraulic Report Approval Authority: X O¡strict - Post PDF of HR to BBS Hydraulics SharePoint Server

n BBS Hydraulics - Submit 2hard copies of HR to BBS Hydraulics

Site Design Data

Drainage Area (sq. mi.): 2.26 sq. mi.

Hishwav crassification: 
E lil:i E ülffirflr::'",",n otner n collector

X Locat

5.

PorD#
PTB #

6.

Hydraulic Report Data Sheets

7. Design Frequency: n go yr X soyr. n Otner

L Number of Waterway lnformation Tables (WlT):
lf more than one, explain:

Christopher B. Burke Engineering, Ltd.

Hydrologic & Hydraulic Analysis

9. Hydrology Modeling (check all that apply): ! USCSlStream Stats n flS fl Gage Data

10. Hydraulic Modeling (check allthat apply):
a. Method: X Hrc-RRs n wspno n otner
b. Manning's "n" values determined as per IDOT DM CH.s? X yes n ruo

c. Source of Starting WSE: Des Plaines River
d. Non- IDOT encroachments in Survey? [l Yes n ¡lo

lf yes, are they accounted for? X yes ! t'lo
e. Does the Tailwater Control? n yes X ruo

lf no, explain:

1

f. Were the Expansion/Contraction cones properly addressed?
lf No or N/A, explain:

Printed 519112

lf yes, list:

X Otner DuPage County Watershed Plan Model

Page 1 of 4

X Yes ! Irlo n ruln

BBS 2800 (10t19t10\



g. What Expansion and Contraction Rates were used?

IDNR - OWR Floodway Permit

11. ls area experiencing urbanization or expected to urbanize within 10 years? X yes n f'¡o

12. Are there any sensitive flood receptors located upstream within possible backwater influence? ! Yes
lf yes, list and describe critical upstream flood damageable properties and their elevations.

'13. ls there any History of Flooding or Overtopping problems?
Sources of Observed Highwater:

14. ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
PublicBodyof Water? n Yes X No

15. Required IDNR - OWR Permit type:
n tndiv¡duat n swP #2
fl None n otner

Proposed Structure Data

16. Project Scope (check all that apply):
a. X Complete Replacement
b. n Superstructure Replacement
c: n Superstructure Widening; Length of Pier Extension in the water:

U/S D/S

4:1 (X:1)

O. n ar¡Oge XCulverl
e. n New Alignment
f. Work Planned Below Qroo HWE? X Yes
g. ! Profile Raise

17. lf a bridge is proposed, supply:
Flow line elevation (ft):

1:1 (X:1)

n Yes

fl swp +tz X Ftoodway

Preliminary low beam elevation (ft):
Width of deck (ft):

n ¡lo

Total length from face to face of abutment (ft)

18. lf a culvert is proposed, supply:
Type and size: 3-12'x5'RCBC Length (ft):
Upstream invert elevation (ft): _652.3 Entrance type:
Downstream invert elevation (ft): _651.8 Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

19. lf a three-sided structure is proposed, supply:

Xno

Flow line elevation (ft):
Span (ft):
Heisht (ft):

20. a. ls the IDOT Clearance Policy Met?
b. ls the IDOT Freeboard Policy Met?

21. Type of streambed soil : ! clay n S¡lt

Prinled 5/9112

n ¡lo

Abutment type:
Skew (degrees):
Number of spans:

n Yes

X Yes

Skew (degrees):
Length (ft):
Number of spans:

!ruo
DNo

n Sand X Loam

Page 2 ot 4

1 30'
headwall

X
n

NA
NA

Value (ft):
Value (ft):

n
BBS 2800 (10t19t10)



22. Scour/ Migration Problems:
Comments:

lce Concerns:
Comments:

Debris Concerns:
Comments:

Countermeasures Proposed:

I None/Minimal

I None/Minimal

X None/Minimal

23.

24.

25.

26.

27.

28.

29.

30.

Distance from proposed structure: (ft.)

Type of structure:

Low beam elevation:

Flow line elevation:

Maximum known high water elevation:

Date of maximum high water:

Cause (backwater, headwater, etc.):

Does structure carry entire design flood flow?

lf not, state area of additional watenvay opening: (ft2)

Type and size of existing overflow structures:

Has adverse scour occurred under or adjacent to the
structure?

! Significant

I Significant

! Significant

Existing Structure Data

Miller Fluids

! Severe

n Severe

fl Severe

31.

32.

33. Classify.type of scour and/or aggradation /
0egraoauon:

Required Additional Data

34. Deviations from the General Procedures presented in IDOT DM CH. 2, CH.6, and CH.7:

35. lnformation regarding high water from other streams, reseruoirs, flood control projects, proposed channel changes, or
other controls affecting proposed waterway area:

1,850

1 - 30'x 6'
pl^Rn

660.66

Subject

654.66

662.90

2-9'x 7' RCBC

August '1987

36. Site lnspection made by:

Remarks:

N/A

Backwater

X yes n ¡¡o

656.75

York Road

37. Prepared by:

Signed (aA/ac):

Printed 519112

649.75

bridge,3
traneznir{al nnan

N/A

N/A

August 1987

60

N/A

Backwater

I Yes n ¡lo

660.66

No

649.62

CBBEL

N/A

Jeana Gowin, PE, CFM

N/A

N/A

August 1987

N/A

Backwater

XYes nruo

No

N/A

N/A

N/A

No

N/A

Date: 11112110

Date

Date

01-31-12

7 /1 /,o,,

BBS 2800 (10/19/10)



lllinois Department
of Tranqc'oftation

Route: EOWB
Section: Miller Fluids Entrance
County: DuPage

Station:

Computed by: JMG
Checked by: ETA

Gu lvert Waterway I nformation Table

5-9-2012
5-9-2012

Date:
Date:

S.N. Exist: NA
S.N. Prop: NA
Wateruvay: Willow Creek South

Tributary

Drainage Area = 2.23 Square Miles
ExistingOvertoppingElevation: 663.23
Proposed Overtopping Evaluation: N/A

ft.
ft.

@ Sta
(O Sta

N/A
N/A

Flood Frequency
Year

Discharge
cfs

Waterwav Ooenino lso. ft.) Natural
H.W.E.

Head (ft.) Headwater Elev. (ft.)
Existino Proposed Existino Proposed Existino Prooosed

10 314 129.3 N/A 658.97 0.00 N/A 658.97 N/A
Design 50 506 161.4 N/A 660.04 0.00 N/A 660.04 N/A
Base 100 570 170.4 N/A 660.34 0.00 N/A 660.34 N/A
OVTIE) N/A N/A N/A N/A N/A N/A N/A NiA N/A
OVT(P) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Calc 500 730 171.3 N/A 661.29 0.00 N/A 661.29 N/A

1O-Year Outlet Velocity from Existing Structure =
1O-Year Outlet Velocity from Proposed Structure =

PROPOSED STRUCTURE
Culvert Type: N/A

Cell Dimensions (W x H): N/A
# of cells: N/A

Length: N/A
U/S Flowline: N/A' D/S Flowline: N/A

Skew: N/A
Low EOP: N/A

PROPOSED DROPBOX
Dimensions:

Drop:
Weir Elevation:

2.4
N/A

fps
fps

OVT = Overtopping Event
(E) Existing (P) Proposed

DATUM: NAVD88
ALL-TIME H.W.E. & DATE: August 1987

SCOPE OF WORK: Structure to be removed

EXISTING STRUCTURE
Bridge or Culvert Type: RCBC

Cell Dimensions (W x H): 30'x 6'
# of spans \ cells: 1

Length: 70'
U/S Flowline: 654.66
D/S Flowline: 654.66

Skew: N/A
Low EOp: N/A

EXISTING DROPBOX
Dimensions:

Drop:
Weir Elevation:

NOTE(S): NAVD88 = NGVD29 - 0.24

Pnnted 711012012 BBS 2802 (07129110)



Route:

Waterway:

BACK-UP
Miller Fluids

Willow Creek - South Tributary

CALCULATIONS FOR WIT - MILLER FLUIDS
Computed: SAN

Checked:
Dater

Date:

o]-.37.12

Naiural H.W.E. (ft)(i) 'Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(zl

@ Approach Section

U/S Face of
Structure

Approach."Sect.

(40'uls)
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'uls) Existing Proposed

L0-year 658.97 659.14 658.97 6s9.05 N/A N/A 0.00 N/A

5O-year 660.04 660.22 660.04 660.13 N/A N/A 0.00 N/A

100-year 660.34 660.52 660.34 660.44 N/A N/A 0.00 N/A

500-year 66L.29 661_.51 661,.29 66r.40 N/e N/A 0.00 N/A
(1) The natural h¡ghwater elevat¡on is the water survface elevat¡on at the upstream side of the cross¡ng as modeled in the stream natural condition, without the structure.

,the crèated head 'r

CALCULATE EFFECTIVE WATERWAY OPENING AREA FOR CULVERT

Structure Size (ft x ft)
Existing W¡dth Existing Height Proposed Width Proposed Height

30.0 6.0 N/A N/A

Structure lnvert Elevation (ft)

Existing Proposed

u/s D/s U/S D/s

654.66 6s4.66 N/A N/A

Waterwav Openins Area (ftz) # of Culverts

Frequency Existing Proposed 1

1-0-year 129.30 N/A

5O-year L61,.40 N/A

1-00-year 170.40 N/A

500-vear L71..30 N/A
(3) Low road elevation is calculated at the edge of pavement, _anC pn ltte low side of the roadway.

(4) F;eeboaid is calculated from the So-yqar desigl, h:g?dry.alFr elpvatioh to the proposed low road elevation in the floodplain.

,;(5) Vertical clearance is calculated from the so-Vear natural h¡gh-water elevat¡on to the proposed low chord (beam) bridge elevat¡on (2 ft minimum requirement)

:.,.

Low Road Elevation (ft)(3)

Low Beam Elevation (ft)

Proposed Freeboard (ft)

Proposed Clearance (ft)



@gif'ä"ost#it*
Route
Section
County
Exist SN
Prop SN

Elqin O'Hare West Bvpass
Miller Fluids over Willow Creek South Trib.
DuPaqe

1. Name of the Stream:

2. Location orthe structure: 
ìl"n.n¡p l;l,1tn" R|rn" 118. lï,',]"t""'llo 

t 
,.r.

3. Hydraulic Report Prepared By: X Consultant
D oistr¡ct

4.

General lnformation

Willow Creek South ïributary

Hydraulic Report Approval Authority: X Oistr¡ct - Post PDF of HR to BBS Hydraulics SharePoint Server

! eAS Hydraulics - Submit 2 hard copies of HR to BBS Hydraulics

Site Design Data

Drainage Area (sq. mi.): 2.23 sq. mi,

PorD#
PTB #

6. HighwayClassification:

Hydraulic Report Data Sheets

7. Design Frequency: n SO yr

B. Number of Waterway lnformation Tables (WlT):
lf more than one, explain:

Christopher B. Burke Engineering, Ltd.

Hydrologic & Hydraulic Analysis

9. Hydrology Modeling (check all that apply): n USCSlStream Stats n ftS n Gage Data

X Otner DuPage County Watershed Plan Model

! Rural

X urban
n otner

X so yr. n otrer

10. Hydraulic Modeling (check all that apply):
a. Method: X Hrc-Rns n wspno n otner
b. Manning's "n" values determined as per IDOT DM CH.s? X Yes n ruo

c. Source of Starting WSE: Des Plaines River
d. Non- IDOT encroachments

lf yes, are they accounted for? X yes n No
e. Does the Tailwater Control? n yes X f,lo

! PrincipalArterial
n Minor Arlerial
n Collector
X Local

lf no, explain:

1

f. Were the Expansion/Contractíon cones properly addressed?

Prinled 519112

lf yes, list:

lf No or N/4, explain:

Page 1 o't 4

X Yes nNo nru¡n

BBS 2800 (10119t10')



g. What Expansion and Contraction Rates were used?

IDNR - OWR Floodway Permit

11. ls area experiencing urbanization or expected to urbanize within 10 years? X yes fl ¡lo

12. Are there any sensitive flood receptors located upstream within possible backwater influence? n Yes
lf yes, list and describe critical upstream flood damageable properties and their elevations,

13. ls there any History of Flooding or Overtopping problems?
Sources of Observed Highwater:

14. ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
PublicBodyof Water? n Ves X t'¡o

15. Required IDNR - OWR Permit type:
! tndividuat n sWP #2 n swp +tz n Ftoodway
X None n otner

Proposed Structure Data

16. Project Scope (check all that apply):
a. ! Complete Replacement
b. ! Superstructure Replacement
c: n Superstructure Widening; Length of Pier Extension in the water:

U/S D/S

Expansion:
Contraction

4:1 (X:1)
1:1 (X:1)

O. n gr¡Oge lCulvert
e. n New Alignment
f. Work Planned Below Qioo HWE? [ Yes n ruo
g. ! Profile Raise

17. lf a bridge is proposed, supply:
Flow line elevation (ft):
Preliminary low beam elevation (ft):
Width of deck (ft):

! Yes X t'lo

18. lf a culvert is proposed, supply:
Type and size: Length (ft):
Upstream invert elevation (ft): Entrance type:
Downstream invert elevation (ft): Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

Total length from face to face of abutment (ft)

'19. lf a three-sided structure is proposed, supply:

X tlo

Flow line elevation (ft):

Span (ft):
Height (ft):

20. a. ls
b. ls

21. Type of streambed soil : fl Clay

Prinled 519112

the IDOT Clearance Policy Met?
the IDOT Freeboard Policy Met?

Abutment type:
Skew (degrees):
Number of spans:

!
n

! silt

Yes
Yes

Skew (degrees):
Length (ft):
Number of spans:

nruo
nruo

n Sand

Page 2 of 4

Xrun
X ¡rn

X Loam n

Value (ft):
Value (ft):

BBS 2800 (10/19/10)



22. Scour/ Migration Problems:
Comments:

lce Concerns:
Comments:

Debris Concerns:
Comments:

Countermeasures Proposed :

X None/Minimal

X None/Minimal

X None/Minimal

23. Distance from proposed structure: (ft.)

24. Type of structure:

25. Low beam elevation:

26. Flow line elevation:

27. Maximum known high water elevation:

28. Date of maximum high water:

29. Cause (backwater, headwater, etc.):

30, Does structure carry entire design flood flow?

lf not, state area of additional waterway opening: (ft2)

31. Type and size of existing ovefflow structures:

32. Has adverse scour occurred under or adjacent to the
structure?

33. Classify.type of scour and/or aggradation /
0egraoatron:

n Significant

! Significant

! Significant

Existing Structure Data

Thorndale Ave

n Severe

n Severe

n Severe

r' Required Additional Data

34. Deviations from the General Procedures presented in IDOT DM CH.2, CH.6, and CH,7:

35. lnformation regarding high water from other streams, reservoirs, flood control projects, proposed channel changes, or
other controls affecting proposed waterway area:

3-10'x 4' RCBC

1,419

661.15

Subject

656.85

666.00

August 1987

1-30'x6'RCBC

36. Site lnspection made by:

Remarks:

N/A

Headwater

XYes ! ruo

660.66

Supreme Drive

37. Prepared by:

Signed (aA/aC):

Prinled 519112

654.66

662.90

2-9'x 7'RCBC

N/A

1,850

August 1987

N/A

Backwater

X yes n ¡lo

656.75

No

649.7s

CBBEL

N/A

Jeana Gowin, PE, CFM

N/A

N/A

August 1987

N/A

Backwater

X Yes n ¡¡o

No

N/A

, N/A

N/A

No

N/A

Page 3 of4

Date: 11112110

Date 01-31-12

oate 74 />otn

BBS 2800 (10t19t10)



lllinols Deparünent
of Tlanqc'oftation

Route: EO\^/B
Section: West Bypass Ramps eS
County: DuPage

Station:

S.N. Exist NA
S.N. Prop: NA
Waterway: Willow Creek South

Tributary

Computed by: JMG
Checked by: ETA

Culvert Waterway I nformation Table

11-20-2012
11-20-2012

Date:
Date:

Drainage Area = 2.19 Square Miles
Existing Overtopping Elevation: N/A
Proposed Overtopping Evaluation: 659.62

ft. @ Sta
ft. (ô Sta

N/A
502+50

Flood Frequency
Year

Discharge
cfs

Waterway Openinq (sq. ft.) Natural
H.W.E.

Head lft ) Headwater Elev. (ft.)
Existinq Proposed Existinq Proposed Existinq Proposed

10 314 N/A 110 655.10 N/A 0.22 N/A 655.32
Desiqn 50 506 N/A 168 656.41 N/A 0.22 N/A 656.63
Base 100 570 N/A 176 657.03 N/A 0.28 N/A 657.31
OVT(E) N/A N/A N/A N/A N/A N/A N/A N/A N/A
OVT(P) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Calc 500 738 N/A 176 658.21 N/A 0.29 N/A 658.50

lO-Year Outlet Velocity from Existing Structure =
1O-Year Outlet Velocity from Proposed Structure =

PROPOSED STRUCTURE
Culvert Type: ' RCBC

Cell Dimensions (W x H): 11' x 5'
# of cells: 4

Length: 100'
U/S Flowline: 652.76
D/S Flowline: 652.26

Skew: 0
Low EOP: N/A

PROPOSED DROPBOX
Dimensions:

Drop:
Weir Elevation:

N/A
2.9

fps
fps

OVT = Overtopping Event
(E) Existing (P) Proposed

DATUM:
ALL-TIME H.W.E. & DATE:

SCOPE OF WORK:

NAVD88
N/A

Proposed Structure

EXISTING STRUCTURE
Bridge or Culvert Type: N/A

Cell Dimensions (W x H): N/A
# of spans \ cells: N/A

Length: N/A
U/S Flowline: N/A
D/S Flowline: N/A

Skew: N/A
Low EOp: N/A

EXISTING DROPBOX
Dimensions:

Drop:
Weir Elevation:

NOTE(S): NAVD88 = NGVD29 -0.24

Ptinled 1112612012 BBS 2802 (O7t29t1O)



Route:

Waterway:

DESIGN BACK-UP CAICU|.AT|ONS FOR WtT - Ramp qs (NAVD 1998)
Computed:

Checked:
JMG Date:

Date:

Frequency

NaturalH.W.E. (ft)(l) Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(2)

@ Approach Section
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s) Existing Proposed

10-year 655.10 655.16 N/A N/A 655.32 65s.38 N/A o.22
5O-year 656.41 656.43 N/A N/A 6s6.63 656.65 N/A o.22
100-year 657.03 657.O4 N/A N/A 657.31 657.32 N/A 0.28
500-year 658.21 658.18 N/a N/A 658.50 658.47 N/A 0.29

(1) The natural h¡ghwater elevation is the water survface elevation at the upstream side of the crossing as modeled ¡n the stream natural condit¡on, w¡thout the structure.

the created head

Low Road Elevation (ft)(3)

Existing Station Proposed Station

N/A N/A 6s9.62
Ramp Q5 STA

502+50

Low Beam Elevation (ft)

Existing Station Proposed Stat¡on

N/A N/A 659.62
Ramp Q5 STA

502+50

Proposed Freeboard (ft)

1O-year 5o-year(al 100-year 500-year

4.30 2.99 2.3L L.L2

Proposed Clearance (ft)

10-year 5o-year(s) 100-year 500-year

4.52 3.27 2.s9 t.4L
(3) Low road elevat¡on is calculated at the edge of pavement, and on the low side of the roadway.

(4) Freeboard is calculated from the 50-year design headwater elevat¡on to the proposed low road elevat¡on in the floodplain.

(5) Vertical clearance is calculated from the SGyear natural high-water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Structure Size (ft x ft)

Proposed Height

Structure lnvert Elevation (ft)



@Hif,.ä"ost#f;t*
Route
Section
County
Exist SN
Prop SN

Elqin O'Hare West Bypass
EOWB Ramps Q5
DuPaqe

1. Name of the Stream:

2' Location or the structure: 
ì5"n.n¡p l;ï,1tn"

3. Hydraulic Report Prepared By: X Consultant Christopher B. Burke Engineering, Ltd

E oistr¡ct

4. Hydraulic Report Approval Authority: X O¡strict - Post PDF of HR to BBS Hydraulics SharePoint Server

General lnformation

Willow Creek South Tributary

PorD#
PTB #

Drainage Area (sq. mi.):

H ighway Classification:

Hydraulic Report Data Sheets

7

I

n AgS Hydraulics - Submit 2 hard copies of HR to BBS Hydraulics

Site Design Data

2.19 sq. mi.

E Rural X PrincipalArterial
X Urban tr Minor Arterial
n otner I Collector

I Local

Design Frequency: n SO yr X SO Yr.

Number of Watenvay lnformation Tables (WlT):
lf more than one, explain:

SE % of Section
Range 118 ofthe 3rd

Hydrologic & Hydraulic Analysis

9. Hydrology Modeling (check allthat apply): fl USGS/Stream Stats n flS I Gage Data

10. Hydraulic Modeling (check all that apply):
a. Method: X HEC-RAS n wspno n otner
b. Manning's "n" valLres determined as per IDOT DM CH.s? X yes n No

lf no, explain:
c
d

Source of Stading WSE: Des Plaines River
Non- IDOT encroachments in Survey? X yes I t'lo

lf yes, are they accounted for? X Yes E t¡o
Does the Tailwater Control? I Yes X l'¡o

lf yes, list:

n otner

P.M.

f. Were the Expansion/Contraction cones properly addressed?
lf No or N/4, explain:

Prinled 7110112

X Otner DuPage County Watershed Plan Model

Page 1 of 4

X ves tr No E l'¡ln

BBS 2800 (10/19/10)



g. What Expansion and Contraction Rates were used?

IDNR - OWR Floodway Permit

ls area experiencing urbanization or expected to urbanize within 10 years? X Yes n ruo

Are there any sensitive flood receptors located upstream within possible backwater influence? n Yes
lf yes, list and describe critical upstream flood damageable properties and their elevations.

11

12

13 ls there any History of Flooding or Overtopping problems?
Sources of Observed Highwater:

14. ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
Public Body of Water? [ Yes n No

15. Required IDNR - OWR Permit type:

n lndividual tr swP #2
n None E otner

Expansion:
Contraction

Proposed Structure Data

16. Project Scope (check allthat apply):
a. n Complete Replacement
b. n Superstructure Replacement
c: I Superstructure Widening; Length of Pier Extenslon in the water:

U/S D/S

4:'1 (X:1)

1:1 (X:1)

O. n eriOge XCulvert
e. X New Alignment
f. Work Planned Below Qloo HWE? X Yes E No
g. I Profile Raise

17. lf a bridge is proposed, supply:
Flow line elevation (ft):

Preliminary low beam elevation (ft):

Width of deck (ft):

n Yes

n swp *tz I Ftoodway

X tlo

18

Total length from face to face of abutment (ft)

lf a culvert is proposed, supply:
Type and size: 4-11'x5' RCBC
Upstream invert elevation (ft): 65'1.76 Entrance type:
Downstream invert elevation (ft): 651.26 Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

lf a three-sided structure is proposed, supply:
Flow line elevation (ft): Skew (degrees):

X I'lo

Span (ft):

Height (ft):

20. a. ls the IDOT Clearance Policy Met?
b. ls the IDOT Freeboard Policy Met?

21. Type of streambed soil : f Clay

Printed 7/10/12

Abutment type:
Skew (degrees):
Number of spans:

Length (ft):

tr
X

I s¡rt

Yes I No
Yes I No

I Sand

Page 2 of 4

Length (ft):
Number of spans:

1 00'
Wingwalls

X
T

X

NA
NA

Loam I

Value (ft):

Value (ft): 30

BBS 2800 (10/19/10)



22. Scour/ Migration Problems:
Comments:

lce Concerns:
Comments:

Debris Concerns:
Comments:

Countermeasures Proposed:

X None/Minimal ! Significant

23.

24.

25.

26.

27.

28.

29.

30.

X

Distance from proposed structure: (ft.)

Type of structure:

Low beam elevation:

Flow line elevation:

Maximum known high water elevation:

Date of maximum high water:

Cause (backwater, headwater, etc.):

Does structure carry entire design flood flow?

lf not, state area of additional waterway opening: (ft2)

Type and size of existing overflow structures:

Has adverse scour occurred under or adjacent to the
structure?

None/Minimal ! Significant

None/Minimal n Significantx

! Severe

n Severe

I Severe

Existing Structure Data

Miller Fluids

31

3Z

e2 Classify type of scour and/or aggradation /
degradation:

Required Additional Data

34. Deviations from the General Procedures presented in IDOT DM CH. 2, CH.6, and CH.7:

35. lnformation regarding high water from other streams, reservoirs, flood control projects, proposed channel changes, or
other controls affecting proposed waterway area:

N/A

N/A

N/A

Subject

N/A

N/A

N/A

36. Site lnspection made by:

Remarks:

N/A

N/A

lYes E No

Supreme Drive

N/A

N/A

37. Prepared by:

Signed (aA/aC):

Prinled 7l1Ol12

N/A

N/A

N/A

N/A

N/A

N/A

NiA

n Yes n r.lo

N/A

N/A

N/A

N/A

CBBEL

N/A

N/A

N/A

Jeana Gowin, PE, CFM

N/A

N/A

n Yes ! tlo

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Date: 11112110

Date 04-30-12

e^r" z/ ? /-,.
BBS 2800 (10/19/10)



lllinob Deparhnent
of Transp'ortation

Route: EOWB
Section: West Bypass Ramps P5,

04, Q5
County: DuPage

Station:

Computed by:
Checked by:

JMG
ETA

Culvert Waterway lnformation Table

Date: 11-20-2012
Date: 11-20-2012

S.N. Exist NA
S.N. Prop: NA

Waterway: Willow Creek South
Tributary

Drainage Area = 2.19 Square Miles
Existing Overtopping Elevation: N/A
Proposed Overtoppinq Evaluation: 665.0

ft. @ Sta
ft. @ Sta

N/A
York Rd 270+00

Flood Frequency
Year

Discharge
cfs

Waterway Openinq (sq. ft.) Natural
H.W.E.

Head tft.) Headwater Elev. (ft.)
Existinq Proposed Existinq Proposed Existino Proposed

10 3't4 N/A 125 656.67 N/A 0.13 N/A 656.80
Desiqn 50 506 N/A 160 657.45 N/A 0.37 N/A 657.82
Base 100 570 N/A 176 657.88 N/A 0.42 N/A 658.30
OVT(E) N/A N/A N/A N/A N/A N/A N/A N/A N/A
O\rr(P) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Calc 500 738 N/A 176 658.62 N/A 0.64 N/A 659.26

1O-Year Outlet Velocity from Existing Structure =
1O-Year Outlet Velocity from Proposed Structure =

PROPOSED STRUCTURE
Culvert Type: RCBC

Cell Dimensions (W x H): I 1' x 5'
# of cells: 4

Length: 510'
U/S Flowline: 654.26
D/S Flowline: 653.26

Skew:
Low EOP:

PROPOSED DROPBOX
Dimensions:

Drop:
Weir Elevation:

fps
fps

N/A
2.5

OVT = Overtopping Event
(E) Existing (P) Proposed

DATUM:
ALL-TIME H.W.E. & DATE:

SCOPE OF WORK:

NAVD88
N/A

Proposed Structure

EXISTING STRUCTURE
Bridge or Culvert Type: N/A

Cell Dimensions (W x H): N/A
# of spans \ cells: N/A

Length: N/A
U/S Flowline: N/A
D/S Ftowtine: N/A

Skew: N/A
Low EOp: N/A

EXISTING DROPBOX
Dimensions:

Drop:
Weir Elevation:

NOTE(S): NAVD88 = NGVD29 -O.24

P¡inted 1112612012 BBS 2802 (07t29110',)



Route:

Waterway:

DESIGN BACK-UP CALCULATTONS FoR WtT - Ramp p5, 04, e5 (NAVD 19gg)
Computed:

Checked:
Date:

Date:

Head

Frequency

NaturalH.W.E. (ft)(11 Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(2)

@ Approach Section
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s) Existing Proposed

10-year 656.67 6s6.94 N/A N/A 5s6.80 657.O7 N/A 0.13
50-year 657.45 657.52 N/A N/A 657.82 657.89 N/A o.37
100-year 657.88 657.92 N/A N/A 658.30 658.34 N/A o.42
500-year 658.62 658.48 N/A N/A 659.26 659.12 N/n 0.64

(1) The natural highwater elevat¡on is the water survface elevat¡on at the upstream side ofthe crossing as modeled ¡n the stream natural condition, w¡thout the structure.

the created head

AND

Low Road Elevation (ft)(3)

Existing Station Proposed Station

N/A N/A 663.31
Ramp 08 STA

137+00

Low Beam Elevation (ft)

Existing Station Proposed Station

N/A N/A 663.31
Ramp 08 STA

137+00

Proposed Freeboard (ft)

10-year so-vear(o) 100-year 500-year

6.51 5.49 s.01 4.05

Proposed Clearance (ft)

10-year 5o-vear(sl 100-year 500-year

6.64 5.86 5.43 4.69
(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.

Structure Size (ft x ft)

Existing Width Existing Height Proposed Width Proposed Height

N/A N/A 11.0 5.0

Structure lnvert Elevation (ft)

Existing Proposed

u/s D/S U/S D/S

N/A N/A 653.3 652.3

Waterway opening Rrea (ftz)6 # of Culverts

Frequency Existing Proposed 4

10-year N/A r25.40

50-year N/A 1_60.38

L00-year N/A 176.00

500-vear N/A 176.00
(4) Freeboard is calculated from the sGyear design headwater elevation to the proposed low road elevation in the floodplain.

(5) Vertical clearance is calculated from the SGyear natural high-water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requ¡rement)



@[inä"ost#f;t*
Route
Section
County
Exist SN
Prop SN

Elgin O'Hare West Bypass P or D #
EOWB Ramps Q5, 04, P5 (P5 STA:550+00) PTB #
DuPaqe

General lnformation

Name of the Stream: Willow Creek South Tributary1

2 Location orthe structure: 
Tl"nrr.,ip låi,ltn" R5.n" i1E lïi,i"t""'3io

3. Hydraulic Report Prepared By: X Consultant
! oistrict

4. Hydraulic Report Approval Authority: I Oistrict - Post PDF of HR to BBS Hydraulics SharePoint Server

Drainage Area (sq. mi.):

H ighway Classification:

5

6

Hydraulic Report Data Sheets

7

8

tr geS Hydraulics - Submit 2hard copies of HR to BBS Hydraulics

Site Design Data

2.19 sq. mi.

n Rural I PrincipalArterial
X Urban n rvlinor Arterial
n otner fl Collector

! Local

Design Frequency: n go yr X So Yr.

Number of Waterway lnformation Tables (WlT):
lf more than one, explain:

Christopher B. Burke Enqineering, Ltd.

Hydrologic & Hydraulic Analysis

Hydrology Modeling (check all that apply): n USOSlStream Stats n f tS I Gage Data

10. Hydraulic Modeling (check all that apply):
a. Method: X Hrc-nns n wsPno E otner
b. Manning's "n" values determined as per IDOT DM CH.s? X yes E No

c.

d.

Source of Starting WSE: Des Plaines River
Non- I DOT encroachments

lf yes, are they accounted for? X yes n ¡¡o
Does the Tailwater Control? I yes X I'lo

n otner

lf no, explain:

P.M.

f. Were the Expansion/Contraction cones properly addressed?

P¡inied 7110112

lf yes, list:

lf No or N/4, explain:

X Ottrer DuPage County Watershed Plan Model

Page 1 of 4

X Yes I tlo n ruln

BBS 2800 (10/19/10)



g. W'rat Expansion and Contraction Rates were used?

i*t,.,, r !?Ð$iW

11.

12.

ls area experiencing urbanization or expected to urbanize within 10 years? X Yes n No

Are there any sensitive flood receptors tocated upstream within possible backwater influence? n Yes
lf yes, list and describe critical upstream flood damageable properties and their elevations.

13. ls there any History of Flooding or Overtopping problems?
Sources of Observed Highwater:

14. ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
PublicBodyofWater? []Yes nNo

15. Required IDNR - OWR Permit type:
! tndividuat ! swP *z
n None ! oÛrer

Expansion:
Contraction

16. Project Scope (check allthat apply):
a. n Complete Replacement
b. D Superstructure Replacement
c: n Superstructure Widening; Length of Pier Extension in the water:

4:1 (X:1)

1:1 (X:1)

d. fl Bridge XCulvert

f. Work Planned Below Qroo HWE?
g. ! Profile Raise

17. lf a bridge is proposed, supply:
Flow line elevation (ft):
Preliminary low beam elevation (ft):
Width of deck (ft):

e. X New Alignment

n Yes

n swp *tz X Floodway

Total length from face to face of abutment (ft)

18. lf a culvert is proposed, supply:

XNo

Type and size: 4-11'x5'RCBC
Upstream invert elevation (ft):
Downstream invert elevation (ft): 652.26 Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

19. lf a three-sided structure is proposed,
Flow line elevation (ft):
Span (ft):
Height (ft):

XNo

X Yes

D/S

a. ls the IDOT Clearance Policy Met?
b. ls the IDOT Freeboard Policy Met?

21. Type of streambed soil : n Clay

P¡inled 11126112

n ¡¡o

653.26

Abutment type:
Skew (degrees):
Number of spans:

supply:
Skew (degrees):

Length (ft):

Entrance type:

n
x

n s¡n

Yes fl No
Yes ! No

! Sand

Page 2 of 4

Length (fi):
Number of spans:

51 o',

Winqwalls

XNA
!NA

X Loam !

Value (ft):
Value (ft): 5.5

BBS 2800 (10/19/10)



Scour/ Migration Problems: X NoneiMinimal
Comments:

lce Concerns: X None/Minimal
Comments:

Debris Concerns: X None/Minimal
Comments:

Countermeasures Proposed:

zJ.

24.

25.

26.

27.

28.

29.

30.

Distance from proposed structure: (ft.)

Type of structure:

Low beam elevation:

Flow line elevation:

Maximum known high water elevation:

Date of maximum high water:

Cause (backwater, headwater, etc.):

Does structure carry entire design flood flow?

lf not, state area of additional watenruay opening: (ft2)

Type and size of existing overflow structures:

Has adverse scour occurred under or adjacent to the
structure?

Classify type of scour and/or aggradation /
degradation:

! Significant I Severe

! Significant E Severe

! Significant tr Severe

Existing Structure Data

Miller Fluids

31

32

33

Required Additional Data

34. Deviations from the General Procedures presented in IDOT DM CH. 2, CH.6, and CH.7:

35. lnformation regarding high water from other streams, reservoirs, flood control projects, proposed channel changes, or
other controls affecting proposed wateruvay area:

N/A

N/A

N/A

Subject

N/A

N/A

N/A

36. Site lnspection made by:

Remarks:

N/A

N/A

n Yes I trlo

Supreme Drive

N/A

N/A

37. Prepared by:

Signed (aA/aC):

Prinled 7110112

N/A

N/A

N/A

N/A

N/A

N/A

N/A

nYes n ruo

N/A

N/A

N/A

N/A

CBBEL

N/A

N/A

N/A

Jeana Gowin, PE, CFM

N/A

N/A

I Yes tr I'lo

N/A

NiA

N/A

N/A

NiA

N/A

N/A

Page 3 of 4

Date: 11112110

Date 04-30-12

o^t a/1 /ro,u

BBS 2800 (10t19t10)



lllinois Deparùnent
of Tansp'oÉation

EOWB
West Bypass Ramps P1,
P2, P8
DuPage

EO\iryts Ramp P2
STA 217+30

Computed by: JMG
Checked by: ETA

Culvert Waterway lnformation Table

Date: 11-20-2012
Date: 11-20-2012

Route:
Section:

County:

Station:

S.N. Exist NA
S.N. Prop: NA

Waterway: \Mllow Creek South
Tributary

Drainage Area = 2.12 Square Miles
Existing Overtopping Elevation: 665.28
Proposed Overtoppinq Evaluation: >675

ft. @ Sta
ft. @ Sta

248+00
Ramp P8, P1

Flood Frequency
Year

Discharge
cfs

Waterway Openinq (sq. ft.) Natural
H.W.E.

Head (ft.) Headwater Elev. (ft.)
Existino Proposed Existinq Proposed Existinq Proposed

10 287 120.O 89 661.1 8 0.07 661.25 659.1 3
Design 50 461 120.0 109 662.45 0.28 662.73 659.72
Base 100 517 120.0 117 662.79 0.37 663.16 660.1 3
OVT(E) N/A N/A N/A N/A N/A N/A NiA N/A N/A
OVT(P) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Calc 500 675 120.0 120.0 663.93 0.57 664.50 660.71
1O-Year Outlet Velocity from Existing Structure = 2.4 fps 1O-Year Outlet Velocity from Proposed Structure = 3.2elocity Proposed

PROPOSED STRUCTURE
Culvert Type: RCBC

Cell Dimensions (W x H): 10' x 5'
# of cells: 3

Length: 460'
U/S Flowline: 655.86
D/S Flowline: 654.76

Skew: 0
Low EOP: N/A

PROPOSED DROPBOX
Dimensions:

Drop:
Weir Elevation:

' lnverts and streambed profiles have been lowered.

fps
OVT = Overtopping Event
(E) Existing (P) Proposed

DATUM: NAVD88
ALL-TIME H.W.E. & DATE: August 1987 (the current triple RCBC was installed after the August 1987 flood event)

SCOPE OF WORK: Structure to be replaced with 3 - 10'x 5' RCBCs with 1-foot buried

EXISTING STRUCTURE
Bridge or Culvert Type: RCBC

Cell Dimensions (W x H): 10' x 4'
# of spans \ cells: 3

Length: 116',11 1',107,
U/S Ftowtine: 657.42'
D/S Flowtine: 657.06'

Skew: N/A
Low EOp: N/A

EXISTING DROPBOX
Dimensions:

Drop:
Weir Elevation:

NOTE(S): NAVD88 = NGVD29 -0.24

Pnnled 1'112612Q12 BBS 2802 (07t291',t0)



Route:

Watenray:

DESIGN BAcK-uP cALcutATtoNs FoR wtr - Ramp p1, p8, p2 (NAVD 19gg)
Computed:

Checked:
JMG Date:

Date:

Frequency

Natural H.W.E. (ft)(1) Exist. Headwater Elev. (ft) Prop. Headwater Elev. (ft) Created Head (ft)(21

@ Approach Section
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s)
U/S Face of
Structure

Approach Sect.

(40'u/s) Existing Proposed

1O-year 661.18 66r.2L 66'-.25 66r.28 659.13 659.16 0.07 -2.05
50-year 662.4s 662.47 662.73 662.75 659.72 6s9.74 0.28 -2.73
100-year 662.79 662.81 663.16 663.18 660.13 660.1s o.37 -2.66
500-year 663.93 663.94 664.50 664.51 660.71 660.72 0.57 -3.22

(1) The natural hiShwater etevation ¡s the water survface elevation at the upstream side of the crossing as modeled ¡n the stream natural cond¡t¡on, without the structure.

the created head

Low Road Elevation (ft)(3)

Existing Station Proposed Station

665.28 248+00 675.82
Ramp P2

STA 200+00

Low Beam Elevation (ft)

Existing Station Proposed Station

N/A N/A 675.82
Ramp P2

STA 200+00

Proposed Freeboard (ft)

10-year So-year(a) 100-year 500-year

16.69 16.10 15.69 15.11

Proposed Clearance (ft)

10-year so-vearF) 100-year 500-year

L4.64 13.37 13.03 11.89
(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.

(4) Freeboard is calculated from the 5Gyear design headwater elevat¡on to the proposed low road elevation in the floodplain.

(5) Vertical clearance is calculated from the sGyear natural high-water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Structure Size (ft x ft)

Existing Height

Structure lnvert Elevation (ft)

Waterway Opening Area (ft2)5



Route
Section

County
Exist SN
Prop SN

Elg in O'Hare-West Bypass
EOWB Ramps P'l, P2, P8
(P2 STA: 217+3O)Æhorndale Avenue
DuPaqe

1. Name of the Stream:

Location or the structure: 
ll,nrnip läi,ltn" Iln" 118 lî,",l"t"o'3io

3. Hydraulic Report Prepared By: X Consultant
E District

General lnformation

Willow Creek South Tributary

Hydraulic Report Approval Authority: X Oistrict - Post PDF of HR to BBS Hydraulics SharePoint Server
I gAS Hydraulics - Submit 2hard copies of HR to BBS Hydraulics

Site Design Data

Drainage Area (sq. mi.): 2.12 sq. mi.

Highway Classification: I Rural ! PrincipalArterial
I Urban n Vinor Arterial
n Otner ! Collector

X Local

Design Frequency: n gO yr X SO yr. n Other

PorD#
PTB #

6

Hydraulic Report Data Sheets

7

8. Number of Watenvay lnformation Tables (WlT): 1

lf more than one, explain:

Christopher B. Burke Engineerinq, Ltd.

Hydrologic & Hydraulic Analysis

9. Hydrology Modeling (check all that apply): fl USGS/Stream Stats I f lS ! Gage Data

X Otner DuPaqe County Watershed Plan Model

10. Hydraulic Modeling (check all that apply):
a. Method: X Hrc-Rns J WSpRo n otner
b. Manning's "n" values determined as per IDOT DM CH.s? X yes n ruo

lf no, explain:
c. Source of Starting WSE: Des Plaines River
d. Non- IDOT encroachments in Survey? [ Yes n ¡lo

lf yes, are they accounted for? X yes n no
e. Does the Tailwater Control? I yes X t'¡o

lf yes, list:

11

f. Were the Expansion/Contraction cones properly addressed?

Prinled7l1lll2 Page 1of 5

P.M

X Yes INo nvn
BBS 2800 (10/19/10)



g. What Expansion and Contraction Rates were used?

11

IDNR- OWR Floodway Permit

ls area experiencing urbanization or expected to urbanize within 10 years? X yes I ttlo

Are there any sensitive flood receptors located upstream within possible backwater influence? n Yes
lf yes, list and describe critical upstream flood damageable properties and their elevations.

lf No or N/4, explain:

12

13 ls there any History of Flooding or Oveftopping problems?
Sources of Observed Highwater:

14 ls the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
Public Body of Water? I Yes X No

Required IDNR - OWR Permit type:

tr tndiv¡dual n SWP #2 n swp +tz X Ftoodway
n None n otner

15

Expansion:
Contraction

Proposed Structure Data

16. Project Scope (check all that apply):
a. I Complete Replacement
b. I Superstructure Replacement
c: ! Superstructure Widening; Length of Pier Extension in the water:

U/S D/S

4:1 (X:1)
1:1 (X:1)

O. I er¡¿ge XCulvert
e. X New Alignment
f. Work Planned Below Qioo HWE? X yes E No
g. E Profile Raise

17. lf a bridge is proposed, supply:
Flow line elevation (ft):
Preliminary low beam elevation (ft):
Width of deck (ft):

XYes nNo

Total length from face to face of abutment (ft)

18. lf a culvert is proposed, supply:
Type and size: 3-'10'x5' RCBC Length (ft):
Upstream invert elevation (ft): 654.86 Entrance type:
Downstream inved elevation (ft): 653.76 Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3" drop is applied

19. lf a three-sided structure is proposed, supply:

Xruo

Flow line elevation (ft):

Span (ft):
Heisht (ft):

20. a. ls the IDOT Clearance Policy Met?
b. ls the IDOT Freeboard Policy Met?

Prinled 7110112

Abutment type:
Skew (degrees):
Number of spans:

E Yes
X Yes

Skew (degrees):
Length (ft):

Number of spans:

n¡ro X
E t'¡o tr

460'
Winqwalls

Page 2 of 5

NA
NA

Value (ft):
Value (ft): 16.1

BBS 2800 (10/19/10)



21. Type of streambed soil :

22. Scour/ Migration Problems:
Comments:

lce Concerns:
Comments:

Debris Concerns:
Comments:

n clay fl silt n Sand

Countermeasures Proposed :

X None/Minimal

X None/Minimal

X None/Minimal

23.

24.

25.

26.

27.

28.

29.

30.

Distance from proposed structure: (ft.)

Type of structure:

Low beam elevation:

Flow line elevation:

Maximum known high water elevation:

Date of maximum high water:

Cause (backwater, headwater, etc.):

Does structure carry entire design flood flow?

lf not, state area of additional watenruay opening: (ft2)

Type and size of existing ovedlow structures:

Has adverse scour occurred under or adjacent to the
structure?

Classify type of scour and/or aggradation /
degradation:

! Significant

I Significant

! Significant

X Loam n

! Severe

n Severe

n Severe

Existing Structure Data

Thomas Drive

31

32

33

2 - 82' x 58" CMP

1,491

662.69

Subject

657.86

666.60

August 1 987

N/A

3 - 10'x 4'
PT'Rl^

Backwater

nves X No

660.77

Miller Fluids

656.77

666.00.

314.8

1,419

August 1987

1 - 30'x 6'
pnRn

Prinled 7110112

N/A

Headwater

X ves n ¡lo

660.66

No

. During the August 1987 flood, the Thorndale Ave culvert was a 5' CMP.

654.66

N/A

662.90

N/A

August 1987

N/A

Backwater

I Yes n ¡lo

No

N/A

N/A

N/a

No

N/A

Page 3 of 5 BBS 2800 (10/1e/10)



34. Deviations from the General Procedures presented in IDOT DM CH. 2, CH.6, and CH.7:

None.

35. lnformation regarding high water from other streams, reservoirs, flood control projects, proposed channel changes, or
other controls affecting proposed waterway area:

None.

36. Site lnspection made by:

Remarks:

37. Prepared by:

Signed (aA/ac):

CBBEL

Jeana Gowin, PE, CFM

Date: 11112110

Date

Date

12-15-10

t/t /,, lL

Prinled 7110112 Page 4 of 5 BBS 2800 (10/19/10)



SECTION 3

GENERAL PROJECT LOCATION MAP
USGS HYDROLOGIC INVESTIGATIONS ATLAS

FLOOD INSURANCE RATE MAP
FLOOD INSURANCE STUDY INFORMATION



ELGIN O'HARE. WEST BYPASS
GETIERAL PROJECT LOCATION MAP
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3.L7 Willow Creek (DPWL)

3.L1 .1 Tributary Description

Willow Creek is a tributary to the Des Plaines River, which can be located
as the watershed immediately to the north of Bensenville Ditch. Within
the confines of DuPage County, the total watershed area for Witlow Creek
totals 3257 acreg The communities that feed watershed area into'Willow
Creek are Unincorporated DuPage County, Elk Grove Village,
Bensenville and the City of Chicago.

V/illow Creek drains from west to east, starting in an older residential
section of DuPage County, west of Kingery Highway (Route 83). After
passing under Kingery Highway, the stream enters the Village of
Bensenville and aî atea of large commercial buildings used primarily for
the storage of goods arriving and departing from O'Hare Airport. Once
beyond these commercial zones, Willow Creek enters the confines of
O'Hare Airport.

3.1.7 .2 Hydrologic Analysis

Hydrologic analyses were canied out to establish the peak discharge-
frequency relationship for'V/illow Creek.

Peak discharges for Willow Creek, which does not have a steamflow
gage, were determined using the HEC-I computer program (USCOE,
HEC-I Hydrograph Packaee 723-X6-L2010) and the SCS hydrograph
feature of the IIEC-I model (SCS, National Engineerins Handbook,
Section 4 "Hydrology"). Peak Discharges for the Addison Creek
Tributaries were computed using the TR-20 computer program (SCS,
Tecl¡rical Release No. 20 - Computer Program for Proiect Formulation.
Hvdroloev). The 500-year peak discharge was determined using a linear
extrap olati on preformed on prob ability paper.

Peak discharge-drainage area relationships for the 10-, 50-, 100-, and 500-
year floods of each flooding source studied in detail are presented in the
Table DPWL.I .

.,i

Table DPWL.I: Willow Creek Summary of Discharges
Summary of Discharges

Flooding Source Drainage Peak Discharges (cfs)
And Location Area (mi2) 10-yr 50-vr 100-vr SOO-vr

Willow Creek

Section printed 9 September 2004



3.1.7 .3 Hydraulic Analysis

Analysis of the hydraulic characteristics of flooding from the sources
studied was carried out to provide estimates of the elevations of floods of
the selected recurrence intervals.

Charrnel cross-section data were obtained from field surveys. All bridges
and culverts were surveyed to obtain elevation data and structural
geometry

Locations of selected cross-sections used in the hydraulic analysis are
shown on the Flood Profiles and on the Flood Insurance Rate Map.

Roughness coefficients (Manning's "rr") were assigned based on doled
inspection, photographs, and engineering judgment (USGS, Roushness
Characteristics of Natural Channels; Chow, Open Channel Hydraulics).
Roughness values range from 0.030 to 0.075 for the char¡rels and from
0.030 to 0,095 for the overbanks.

'Water-surface elevations for floods of the selected recurrence intervals on
Willow Creek were computed using the HEC-2 step-backwater computer
pro gram (US COE, FIEC-2Water Surface Profrles 723 -X6-L2024).
Starting water-surface elevations for those creeks were determined by
performing a routing at restrictive culverts that cause ponding at York
Road and the Chicago and North'Western railroad embankment. The
pondíng area is just east ofthe study area.

Flood profiles were drawn showing the computed water-surface elevations
for floods of the selected recrurence intervals. In cases where the 50- and
1OO-year flood elevations are close together, due to limitations of the
profiie scale, only the 10O-year profile has been shown.

The hydraulic analyses for this study are based only on the effects of
unobstructed flow, The flood elevation as shown on the profiles are,
therefore, considered valid only if hydraulic structures, in general, remain
unobstructed and if channel and overbank conditions remain essentially the
same as ascertained during this study.

All elevations are referenced from National Geodetic Vertical Datum of
1929 OIGVD); elevation reference marks used in the study are shorvn on the
maps.

3.1.7 .4 Flood Boundaries

Section printed 9 September 2004

- at York Road
- at d/s end ofculvert

1.68

1.12

426
202

'736

346
915 7,42I
429 693



To reference the flood boundaries for V/illow Creek, see Map Panels:
0302, 0303, 0305 and 0306

3.1.7 .5 Floodways

Please reference attached Floodway Data Tables for further information,

3.1.7 .6 Flood Profiles

Please reference attached Flood Profile Sheets

Section printed 9 September 2004



FLOODING SOURCE FLOODWAY
BASE FLOOD WATER SURFACE ELEVATION

(FEET NGVD)

CROSS SECTION DISTANCE
WIDTH
(FEET)

SECTION
AREA

(SQUARE
FEET)

MEAN
VELOCITY
(FEET PER
sEcoND)

REGULATORY
WITHOUT

FLOODWAY
WITH

FLOODWAY INCREASE

South Unnamed Greek
(DPWL)

DPWLOOOl

DPWLOOO2

DPWLOOO3

DPWLOOO4

DPWLOOOS

DPWLO006
DPWLOOOT

34,2v1
35,9001

37 3571
37,5171
38,2481

39,051 
1

39,811 
1

200
299
2062

110
57

204
317

597

1,018
629
309
193

692
831

1.5

0.8
1.3

2.7
2.2
0.6
0.5

662.1

666.4
666.7
666.8
669.1

669.4
669.4

662.1

666.4
666.7
666.8
669.1
669.4
669.4

662.1

666.4
666.7
666.8
669.2
669.5
669.5

0.0
0.0
0.0
0.0
0.1

0.1

0.1

1 ln feet above confluence w¡th Des Plaines River

2 Actual floodway w¡dth cannot be shown on FIRM due to redel¡neation of floodplain

I
tpr
m
Ctl

FEDERAL EMERGENCY MANAGEMENT AGENCY

DUPAGE COUNTY
AND INCORPORATED AREAS

FLOODWAY DATA

SOUTH UNNAMED CREEK (DPWL)



FLOODING SOURCË FLOODWAY
BASE FLOOD WATER SURFACE ELEVATION

(FEET NGVD)

CROSS SECTION DISTANCE
WIDTH
(FEET)

SECTION
AREA

(souARE
FEET)

MEAN
VELOCITY
(FEET PER
SECOND)

REGULATORY
WITHOUT

FLOODWAY
WITH

FLOODWAY INCREASE

North Unnamed Greek
(DPWL)

DPWLOOOS

DPWLOOO9

DPWLOOlO

DPWLOOI l

33,6721

33,9521

35,9221

36,1221

4og2

208
560
190

732
467

121

178

2.2
0.9
2.7
1.6

663.8
664.3
665.8
666.5

663.8
664.3
665.8
666.5

663.8
664.3
665.8
666.5

0.0
0.0
0.0
0.0

1 ln feet above confluence with Des Plaines R¡ver

2 Actual floodway width c€nnot be shown on FIRM due to redelineation of floodplain

-{
Þ
TDt-
rn
(,r

FEDERAL EMERGENCY MANAGEMENT AGENCY

DUPAGE COUNTY
AND f NCORPORATED AREAS

FLOODWAY DATA

NORTH UNNAMED CREEK (DPWL)
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SECTION 4

SITE PHOTOGRAPHS



Willow Creek at CP&UP Railroad

North Sister looking east
at the upstream face of
the C&NW RR

North Sister looking west
at the upstream face of
the C&NW RR



Willow Creek at CP&UP Railroad

Middle Sister looking east
at the upstream face of
the C&NW RR

,

Middle Sister looking west
at the downstream face of
the C&NW RR



Willow Creek at CP&UP Railroad

South Sister looking east
at the upstream face of
the C&NW RR

South Sister looking west
at the downstream face of
the C&NW RR



Looking east at the
upstream face of York
Road (North Tributary)

Willow Creek

Looking east at the
upstream face of York
Road (South Tributary
north of Supreme Drive)



Willow Creek South Tributary

Looking west at the
downstream face of York
Road (South Tributary
south of Supreme Drive)

Looking south from the
upstream face of York
Road (South Tributary
south of Supreme Drive)



Willow Creek South Tributary at
Supreme Drive

Looking north at the Looking south at the
upstream face of Supreme downstream face Supreme
Drive Drive



Willow Creek South Tributary

Looking
north/downstream from
Supreme Drive

looking south/u pstrea m
from Supreme Drive



Willow Creek South Tributary at

Looking north at the
upstream face of Miller
Fluids Entrance

Miller Fluids Entrance

Looking south at the
downstream face of Miller
Fluids Entrance



Willow Creek South Tributary at

Looking south at the
downstream face of
Thorndale Avenue

Thorndale Avenue

Looking north at the
upstream face of
Thorndale Avenue



Willow Creek South Tributary

Looki ng ea st/d own strea m
along Thorndale Avenue

Looking south/u pstrea m
from Thorndale Avenue



Willow Creek South Tributary at
Thomas Drive

Looking east at the
upstream face of Thomas
Drive

Looking west at the
upstream face of Thomas
Drive



Willow Creek South Tributary

Looking east/downstrea m
from Thomas Drive

Looking west/upstream
from Thomas Drive



 

 

 
 
 
 
 
 
 
 

SECTION 5 
 

STREAMBED PLAN AND PROFILE (EXISTING AND PROPOSED) 
ROADWAY PLAN AND PROFILE 
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CROSS-SECTION LOCATION MAP 
CROSS-SECTION PLOTS 

STRUCTURE OPENING PLOTS* 
*(See Section 5 Plan and Profile Sheets) 
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124-0
203 .

302.
360.
437 .

477 .

527 .

5?7 .

1. 000
.5233
.2687
.1379
.0708
.0364
- 0189
.0097
.0050
.0026

.0260

.0760

.1400

REV
RMB

. 8920

.4580

.2351

.1207

.0620

.0321

.01-66

.0085

.0044

.0000

.0350

.0870

. 1560



cL0t'4R. ouT

6 RUNOFF 1 134
6 ADDHYD 4 81
6 DIVERT 6 OO3

6 REACH 3 OO3

6 REACH 3 OO2

6 RESVOR 2 36
6 ADDHYD 4 82

6 REACH 3 135
6 RUNOFF 1 34
6 AODHYD 4 84

6 DIVERT 6 146
6 REACH 3 146
6 REACH 3 IA7
6 RESVOR 2 35
6 ADDHYD 4 85
6 RE-ACH 3 114
6 RUNOFF ]. 034
6 ADDHYD 4 83

6 RUNOFF T 1OO

6 REACH 3 136
6 RUNOFF 1 101
6 ADDHYD 4 1

56
?2
2

4

3

56
7

56
72
2

3

7

56
7

56

5

46

0.48 78.0

0.5
450.0
1.0
589. 5

2000.
o.2 80

0.5
200.
10.
595.0

2l-50.0
0.3 78.0

2.4700\-_ 80.
6000.
0.0220 91.

110

002.

6 RUNOFF T 102
6 AODHYD 4 2

6 RUNOFF 1 103
6 ADDHYD 4 3

6 RUNoFF 1 104
6 ADDHYD 4 4
6 RUNOFF 1 105
6 RÉSVOR 2

6 RUNOFF 1 106
6 ADDHYD 4 5

6 RUNOFF 1 ]07
6 ADDHYD 4 6
6 RUNOFF 1 108
6 ADDHYD 4 7
6 RESVOR 2

6 ADDHYD 4 8

6 RUNOFF T 109
6 ADDHYD 4 9
6 RUNOFF 1 1IO
6 ADDHYD 4 10
6 RUNoFF 1 150
6 REsVOR 2

6 RUNOFF 1 151
6 ADDHYD 4 21
6 RUNOFF T 152
6 ADDHYD 4 22
6 RESVOR 2

6 RUNOFF 1 153
6 RESVOR 2

6 AODHYD 4 23
6 RUNOFF 1 154
6 ADDHYD 4 24

6 RESVOR 2

6 RUNOFF 1 155
6 RUNOFF ]. 156
6 ADDHYD 4 25
6 ADOHYD 4 26
6 RESVOR 2

6 RUNOFF 1 1S7
6 AODHYD 4 27
6 RUNOFF 1 158
6 ADDHYD 4 28
6 RUNOFF 1 159
6 ADDHYD 4 29
6 RESVOR 2

6 RUNOFF 1 160
6 ADDHYD 4 30
6 RUNOFF 1 161
6 AODHYD 4 31
6 RESVOR 2

10

r47 .

80-80 LrST 0F

5 0.0600
6

1. 61

4 .8300

0 3500

5 0.0800
7

5 0.0270
T

5 0. 5000
I 668.20

INPUT DATA

90.

90.

91.

88.

74.

85

88.

91.

74.

84.

87.

91.

78.

86-

81.
91.

91.

9l-.

91.

87-

86.

6 0.0600
67

5 0.0450
76

(CONTINUED)

0. 3200

0.2300

0. 1500

2 .2000

1.4200

0.7600

2 .4400

0 4000

1.4200

3 . 1100

0.2200

0. 1800

3.2400

0.2700

0. 6300
0. 8000

0 4500

0 9600

0.5500

2 4200

0.7900

5 0.2200
67

5 663.08
56

5 0.1700
67

5 0.0430
76

3 0. 5700
7 665.30
4 0.0400

45
3 0.0600

54
7 662.5
I 0.s500
s 666-70

4 0.0650
47

3 661.5
4 0.0660
5 0.0610

75
4 659.3
5 0.0260

4 0.0380
45

3 0.0150
37

4 659.5
3 0.4200

35
3 0.0380

37
4 6s't.9

NEW

NORTH F

BRICKVA

72/L7 /201,0 3:37 Pt4

60

4

W. ELLI

DEVON- E

w 83&
RT83C
FIELD E

E. 83 S

SU PR EME

ECV

UNDEVEL

U/S ARE

HAI"lILTO

BRYN IvlA

U/5 ARE

S.5UPR

U/5 ARE
50

4

3
405

4

5

307

4

5

207

6 RUÑOFF 1 162
6 ADDBYD 4 32
6 RUNOFF 1 163
6 ADDHYD 4 ]3
6 RUNOFF 1 164
6 AOOHYD 4 34
6 RUNOFF 1 165
6 ADDHYD 4 35
6 RUNOFF 1 167

8O-80 LIST

5 0.0790

4 0.0100
5

3 0.0330
4

3 0.0160
5

4 0.0100

5

4

3

3

OF fNPU'f

91

91.

70.

91.

78-

DATA (CONTIÑUÊD)

0. 9700

0 2300

1 1700

0.4 500

0. 5000

THO¡4AS

THO¡4AS

UNDEVEL

220 THo

-11



CLOMR. OUT

I
8
I
I

1

223.00
223.00
223.00
223.00

9 ENDTEL
7 CoI4PUT

ENDCMP

i READHD
7 READHD
I
I
I
8

I
8

I
8

9 ENOTBL
7 COMPUT

ENDCMP

7 READHD
7 READHD
I
8

8

I
I
I
I
8
9 ENDTBL
7 COMPUT

ENDCIf P

7 READHO

7 READHD
I
8
8
8

I
I
8
I

223.00
223.O0
223.O0
223.00

145 0.0 9.10

. 0000 2 . 000 0. 100
149.00 149.00 149.00
200.00 2l-5 .00 220. 00
223.00 2?3.00 ??3.00
223.00.-- - 223.00 223.00
223.00 223.00 223.00
223.00 223.00 223.00
223.00 223.00 223.00
223.00 223.00 223.00

145 0.0 7.00

.0000 2 .000 0. 100
149.00 149.00 149.00
200.00 215.00 220.00
223.00 223.00 223.00
223 -00 223.00 223.00
223 .00 223 .00 223 .00
223 . 00 223 .00 223 .00
223.00 223.00 223.00
223.00 223.00 223.00

145 0.0 6.20

.0000 2.000 0,r.00
149.00 149.00 149.00
200.00 215.00 220.00
223.00 223.00 223 .00
223 .00 223 .O0 22 3 . 00
223 .00 223.00 223 .00
223.00 223.00 223.00
223.00 223.00 223.00
223 .00 223. 00 223.00

145 0.0 5.25

223.00
223.O0
223.00
223.00

223.00 223.00
223.00 223.OO
22 3. 00 ?23 .O0
223 . 00 223.00

10

1.0 8 2

. 0000
149 .00
223.00
223.00
223.00
22 3 .00
223.00
223.00
223.00

1.0 I 2

.0000
149.00
223.00
223.00
223.00
223.00
223.00
223.00
223.00

1.0 I 2

.0000
149.00
223.OO
223.O0
223 .00
223 .00
223.00
223.00
223.00

1.0 8 2

5

6
7

I

01 01 500YR

XSEC 39
AL 56

149.00 I
223.00 2

223.00 l
22 3.00 4

223.00 5

223.00 6
223 .00 7
223.00 8

01 02 100YR

xsEc 39
A156

14 9.00 I
223.OO ?

223.OO 3

223.00 4

223.00 5

223.00 6
223.00 7

223.00 I
01 03 50YR

9 ENDTBL
7 Coi4PUT 7

ENDCMP 1
7 READHD 8
7 READHD 9

I
I
8

8

t0

I2/L7/2Or0 3:37 PM

.0000
1.49.00
200. 00
223.00
223.00
223.00
223.O0

2 .000
149.00
215.00
223 .00
223.00
223.O0
223.00

ENDTBL
COMPUT 7
EN0CI'4P 1
READHO 8
READHO 9

ÊNOTBL
COMPUT 7

ENDCMP 1
READHO 8
READHO 9

XSEC
AI

149 .00
223.00
223.00
223.00
223.00
223.00
223.00
223.00

01 04

223.00 223 .00 223 .00
223.00 223.00 223.00

L45 0.0 4 .25 1.0

3

. 0000 2 . 000 0. r-00
149.00 149.00 149.00
200. 00 215 .00 220.00
223.00 223.00 223.00
223.00 223.00 223.00
223.00 223.00 223.00
223.00 223.00 223.00
223.00 223.00 223.00
22) -00 223.00 223 .00

r45 0.0 3.60 1.0

0.100
149.00
220.00
221 .00
223 .00
223.00
223 .00

39
s6

1
2

3

4

5

6
7

I

.0000
149.00 149 00
223.00 223.00
223.00 223 .O0
223.00 223.00
223.00 223.00
223 .00 223.00

10

xsEc 39
A156

1
2

3
4

6

223.00
223.OO

.0000
149.00
200 - 00
223 -O0
223.00
223.00
223 .00
223.O0

82

.0000
149.00
223.00
223.00
223.00
223.00
221.00
223.00
223.00

82

.0000
1 49.00
223.OO
223.OO
223.00
223.00
223.00
221 00

223 .00
22 3 .00

01 05

XSEC
A1

14 9 .00
223.00
223.00
223 .00
223.00
223.O0
223.00
223 .00

01 06

XSEC
AL

149 00
223.00
223.00
223.00
223 .00
22 3 .00
221.00

2 .000
149. 00
215 .00
223.O0
223.00
223.00
223.00
223.00

0. 100
149.00
2 20. 00
223 .00
?23.00
22).00
223.O0
22 3 .00

7

8

39
56

1
2

4
5

6
7

I

39
s6

1
2

3
4
5

6
7

13



CLOI.4R OUT

STARTINC TIME =
ORAINACE ARÉA =

149 00
200 00
223_00
223 00
223.00
223.00
223 00
22).O0

ENOTB L

00
10

TR2O
WHC

TIME INCREMENT = 2.OOO
BASE FLOW = OO

12/I7 / '"t
15:29:38

EXECUTIVE CONTROL COI4PUT

STARTINc TIME = OO

ANT, RUNOFF COND = 2

ALTERNATE NO. = 1

ÊXÊCUTIVE CONTROT ENDCMP

EXECUTIVE CONTROL READHD

STARTING Tl¡lE = .00
DRAINAGE AREA = .10

I 149.00
8 200.00
8 223,00
I 223.00
8 223 00
8 223.00
I 223 00
8 223 .00
9 ENDTBL

EXECUTIVE CONTROL COMPUT
STARTTNC TIME = .OO
ANT. RUNOFF COND. = 2
ALTERNATE N0. = 1

EXECUTIVE CONTROL ENDCMP

r49 00
215 00
223.00
223.00
223 00
223 00
223 00
223 00

WILLou/-HIGCIN5 CR - FN:6TRE570.T20 07/72/00 2G5Xr0 DIV 450 AT VERSIoN
6504F ADDED T0 34 BUL 70 sTR 90-1350+AF WITH NRCS CHAN R¡482 2 o4TEST

PASS 2 ]OB NO, 1 PAGE 3

149 00 149.00 149.00
220 00 223 00 223.00
223.00 223 00 223.00
223.00 223 00 223 00
221.00 223 00 223.00
223.00 223.00 223 00
223 .00 223.00 223.00
223.00 221.00 223 .00

FRO¡4 XSECTION 10 TO XSECTION 145 1OOYR
RAIN DEPTH = 7.OO RAÍN DURATION = 1.OO
MAIN TIME INCREMENT = .250 HOURS

STOR¡4 NO. = 2 RAIN TABLE NO = 8

COMPUTAT]ONs CO¡4PLETED FOR PA55

OISCHARCE HYDROCRAPH, IN LOCATION 3 XSEC 39

TIME INCREMENT = 2.000
BASE FLOW = .00

149.00 l-49.00 149 00 149.00
2r-s 00 220.00 223.00 223.00
223.00 223 .00 223.00 223.00
223 00 223.00 223.00 223 .00
223.OO 223.00 223.OO 223.00
223.00 223.00 223.00 223.00
223.00 221.00 223.00 223.00
223 -OO 223.00 223 00 223 .00

scs -

EXECUTTVE CONTROL READHO DISCHARGE HYDROGRAPH, TN LOCATION 3 XSEC 39

STARTINC TTI4E = .OO TI¡4E INCREMENT - 2.OOO
DRAINACE AREA = .10 BASE FLOW = .OO

8 149 00 149.00 149.00 L49.00 149.00
8 200.00 215.00 220.00 223-00 223.00
8 223.00 223 00 223.00 223.00 223.00
8 223.00 223.00 223.00 223.00 223.00
8 223.00 223.00 223.00 223.00 223.00
8 223.00 223.00 223.00 223.00 223.00

12/17/207O 3:37 Pu

FRO¡4 XsECTION 10 -IO XSECTION 145 5OYR
RAIN DEPTH = 6.20 RAIN DURATION = 1.OO
MAIN TIMÊ INCRE¡4ENT = .250 HOURS

STOR¡4 NO. = ] RAIN TABLE NO = 8

COMPUTATTONS CO¡'IPtETED FOR PASS

TR2O
wHC WILLoW-HIcCINS CR - FN:6TRE570..|20 07/72/00 2@sxr0 DIV 450 AT VERSIoN
L2/r7/"1 6504F ADDED T0 34 BUt 70 SlR 90-1350+AF hrlrH NRCS CHAN RMB2 2.o4TEST
15:29:38 PASS 4 l0B N0. I PAGE 4

8
I
9 ENDÏ81

EXECUTIVE CONTROL COI4PUT

S-IARTTNG T]ME = .OO
ANT. RUNOFF COND = 2

ALTERNATE NO. = 1

EXECUTIVE CONTROL ENDCI"IP

EXECUTTVE CON-TROL READHD

223 00 223.00 223.00 223 00 223.00
223.00 223.00 223.00 223.00 223.00

STARTING TIME =
DRAINA6E AREA =

8 149.00
8 200 .00
8 223 00

FRO¡4 X5ECTION 10 TO XSECTION 145
RAIN DEPTH = 5.25 RAIN DURATION = I.OO
i,4AIN TIME INCREI"IENT = .250 HoUR5
STORM NO. = 4 RAIN TABLE NO. = 8

CO¡,lPUTATION5 COMPLE-IED FOR PASS

00
10

DISCHARcE HYDROCRAPH, ]N LOCATION 3 XSEC 39

TIMEINCREI'1ENT= 2OOO
BASE FLOW = .00

149 00 149 00 149.00 149.00
215 00 220.00 223 00 223.00
223 00 223 00 223 00 223.00

scs -

15



CLOI4R. OUT

EXECUTIVT CONTROL COI.4PIjT

STARTINC TIME = .OO

ANT. RUNOFF COND = 2

ALTERNATE NO. = 1

EXTCUTIVE CONTROL ENDCMP

TR2 O

wHc
12/L7 /+*
1.5:29:38

WILLOW.HIGCINS CR

65OAF ADDED TO 34

FR0!1 XSECÌIoN 10 T0 XSECTToN 145
RAIN DEPTII = 2.40 RAIN OURATION = 1,OO
¡4AIN TIME INCREI'IENT = .250 HOURs

STORM N0. = 8 RAIN TABLE N0 = 8

COMPUTATIONS COMPLETED FOR PASS 8

sÉLÊCTED RESULTS OF SÍANDARD ANO IXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACTER FOLLOI4ING THE PEAK DISCHARCE TIME AND RATE (CF5) INDICATES:
F-FLAT TOP HYDROGRAPH I-TRUNCATED HYDROGRAPH R.RISINC TRUNCATED HYDROCRAPH

XSECTION/ STANDARD
STRUCTURE CONTROL DRAINAGE RUNOFF

ID OPÊRATION AREA AIIOUNT
(5Q MT) (IN)

- FN:6TR8570.T20 07/L2/00 2@5X10 oIV 450 AT VERSIoN
BUL 70 STR 90-1350+AF WITH NRCS CHAN RM82 2.O4ÌEST

sUI"IMARY, ]OB NO. 1 PACE 7

5UI4¡4ARY TABLE 1

RAINFALL 0F 9.10 inches AND 24.00 hr DIJRATIoN, BECINS AT .0 hrs
RAINTABLE NU¡4BER 8, ARC 2

¡4AIN TIME INCREMÊNT .250 HOURS

ALTERNATE 1 STORM 1

XSECTION ]-07
XSÉCTION 83
XSECTION 1OO

XSECT]ON
XSECTION

XSECTION
XSECTlON
STRUCTURE
XSECTION
XSECTION

ADDHYO
ADDHYO
RUNOFF
ADDHYD
ADDHYD

ADDHYO
ADDHYD
RESVOR
ADDHYD
ADDHYD

ADDHYD
RESVOR
ADDHYD
ADDHYD
ADDHYD

RUNOFF
ADDHYD
ADDHYD
RESVOR

RUNOFF

ADDHYD
ADDHYD
RESVOR
ADDHYD
ADDHYD

RESVOR
ADOHYD
ADOHYD

XSECTION 7

STRUCTURE Z
XsÉCTION 8

XSECTION 9
xstcfroN 10

XSECTION ].50
XSECTION 21
XsÊCTION 22
STRUCTURE 60
XSECTTON 153

XSECTION 23
XSECTION 24
STRUCTURE 50
XsECT]ON 25
XSECTION 26

STRUCTURE 4O
XSECTTON 27
XSECTION 28

L.46
7 .26
2 .47
2-49
2.55

2.63
2.66

.50

.56

.61

.83

.83
3.48
3.65
3.70

.57

.61

.67

.67

r.22
L.29
1. 29

.13
1. 41

1. 41.
!-44
1.48

ELEVATION TIME RATÊ RATE
(Fr) (HR) (cFS) (CSM)

scs -

PEAK DISCHARCE

6.94
8-54
6. 66
6.67
6. 70

6.74
6,75
7.65
746
7.45

7.50
7 .50
6.93
6.98
6.97

7 .1,6
7 .r8
7 .25
725
6 .42

6.87
6. 89
6. 90
7.38
6. 95

650. 64
6s0.82

650. 62
651 30
674.08

72/17/20!o 3:37 Pta

17 .r4
26.22
19. 36
2L 65
2L.64

27.64
2r.64
18.02
17 .90
L7.69

475 325.3
1666 229.5
636 257 5

594 238.6
603 236.5

614 233.5
618 232.3
797 394.0
218 389. 3

236 386.9

TR2O
t{Hc

L7.67
670 32 19.61

20.82
20.74
20.68

18.14
19.21
t6.76

667 .66 18. 19
18.31

18.95
18.57

669. 38 18 . 70
16.67
18.05

667 .92 18 .44
18. 28
18,14

L2/17 /à+
15 :29: 38

WILLOW-H16CIN5 CR

65OAF ADDED TO 34

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACÍER FOLLOWING THE PEAK DISCHARCE TT¡,IE AND RATE (CF5) INDICATES;
F-FLAT TOP HYDROCRAPH T-TRUNCATED HYDROCRAPH R-RISING TRUNCATED HYDROGRAPH

321
278
881
907
916

]-92
188
211
201
167

364

378
64

422

420
428
443

XSECTfON/ STANDARD
STRUCTURE CONTROL DRATNACE RUNOFF

]D OPERAT]ON AREA A¡4OUNT
(SQ MI) (IN)

695
696
699

- FN:6TRE570.T2o 07/t2/0O 2@5X10 DIV 4s0 AT VERSI

386. 7

334.9
253.2
248.5
247 .6

316. 8
308.2
314. 9
300.0
303.6

298 .4
293.O
293.0
492.3
299.3

297.9
297 -2
299.3

BUL 70 s-lR 90-1150+AF WITH NRCS CHAN R¡482 2.04
SUMMARY, ]OB NO. ], PACE

ALTERNATE ]. STORI4

5U¡4¡4ARY TABLE 1

XSECTTON 29 ADDHYD

STRUCTURE 3O RESVOR

XSECTION 3O ADDHYD
XSECTION 31 ADDHYD
STRUCÍURE 20 RESVOR

r49
1 49
191
1 95
t 95

ELEVATION TIME RATE RATE
(FT) (HR) (CFS) (CSr'4)

5C5 -
RSION
4TE5T
E8

7 .00
7 .00
7 .t2
7 -L2
7 .!2

PEAK DISCHARGE

666. 19

66s 55

18.06
18 .11
17 .88
t7 .76
L7.82

448 300.7
448 300 7
608 318.3
623 319. 5

623 3r9.5

-t7-



CLOMR OUT

SUI4I4ARY TAELE ].

sÊLECTED RESULTS OF STANDARD AND EXECUTIVE CONTROT IN ORDER PERFORMED.

A CHARACTER FOLLOWIN6 THE PEAK DISCHARCE TI¡4E AND RATE (CF5) TNDTCATES:
F-FLAT TOP HYDROGRAPH T-TRUNCATEO HYDROCRAPH R-RISING TRUNCATED HYDROCRAPH

XSECTION/ 5TANDARD
STRUCTURE CONTROL DRAINAGE RUNOFF

ID OPERATION AREA A¡,IOUNT
(SQ ¡4I) (IN)

ALTERNATE 1 SIORM

XSECTION 180 DIVERT
XSECTION 18T DIVERT
XSECTION 141 REACH
XSECTION 181 REACH

XSECTION 4O RUNOFF

XSECTION 181 ADDHYD
XSECTION 182 ADDHYD
STRUCTURE 90 RESVOR
XSECTION T99 REACH
XsECTION 141 RUNOFF

XSECTION 4I ADDHYD
XSECTION 183 ADDHYD
XSECTION ]-28 RUNOFF
XSECTION 81 ADDHYO
XSECTION 190 DIVERÏ

XsECTION 191 DIVERT
XSECTION ].91 REACH
XSECTION 42 ADDHYO
XSECTION 41 REACH
XSÊCTION 41 RUNOFF

1.92 9.95
7 .9? 5 .68
7.92 9.95
7 -92 5 .68
.23 6.04

8.r_5 5.69
9.39 5.62
9.39 3.40
9.39 3.40
.54 7.28

9.93 3.61
t7.85 6.43

-32 7.89
.69 7 .55
.35 15.03

.35 07

.35 .07
18.19 6.30
18.19 6.30

.27 s.92

18 .46 6.29
.35 15 03

18.81 6.45
r_8 . 81 6.45

.31 7 .52

ELEVATION TIME RATE RAÏE
(Fr) (HR) (cFS) (Csr'l)

PEAK DISCHARcE

643.82
643.82

7.09
64 3.82

643.82

644.63
641.35

7 .62

638 . 60

638 . 60
638.58

9.02

638. 60
8-95
8.95

8-80
8.79

XSECTION 142
XSECTION 190
XSECTION 129
XSECTION ]-29
XSECTION 129

26.38 1388 175.3
26.38 1696 2L4.r
2?.55 1358 171.5
26. l8 1696 2t4.r
16.66 105 456.5

26.37 1698 208.3
17.27 2Ir4 225.t
26 66 1699 180.9
26.66 1699 180.9
17 .04 218 440.7

26.56 L73t 174.3
26. 95 3065 t7L.7
16.79 159 496.9
16. 80 250 362 . 3

16.80 2A9 7L7.4

16. 75R lR 2 .9
17.00R 1R 2.9
26.95 3065 168.5
28.05 3019 166 .0
17.47 95 351.9

28. 02 3013 164 . 3

16.80 249 l7!.4
27 .94 305r L62.2
28. 33 3048 162 .0
16.76 r54 496.8

XSECTION 93 ADDHYD ].9.12
XSECTION 143 RUNOFF .54
XSECTION 144 ADDHYD ]-9.66
XSECTION 144 REACH 19.66
XSECTION 144 RUNOFF .57

ADDHYO
REACH
ADDHYD
REACH
RUNOFF

TR2O
wHc
12/L7 /+*
t5 : 29: 38

..- ---yy/-'z:10Jj11 PI

WILLOW-HIGGINS CR - FN:6TRES70.f7O 07/12/00 2@5X10 OIV 450 AT VERSION
6504F ADDED T0 34 BUL 70 STR 90-1350+AF L{ITH NRCS CHAN RMB2 2.04TEST

sut'.$4ARY, l0B N0. 1 PA6E 11

sU¡4I'IARY TABLE 1

SELECTED RESUITS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACTER FOLLOWING THE PEAK DIsCHARGE T]ME AND RATE (CFs) INDTCATES:
F_FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYOROGRAPH

6 -47
s .92
6.45
6.4 5

6.29

XSECTION/ STANDARD
STRUCTURÉ CONTROL DRAINAGÊ RUNOFF

ID OPERATION AREA AI4OUNT
(SQ MI) (IN)

ALTERNATE 1 STORM 1

XSECTION 145 ADDHYO 20.23

RAINFALL 0F 7.00 inches AND

ALTERNATE 1 STORM 2

28. 31
16. 84
28.29
28. 86
77,rt

XSECTION 107
XSECTION 83
XSECTION 1OO

305
23

305
304
))

XS ECTION
XSECTION

1-59.6
429.6
155 .4
154.8
398.2

XSECTION
XSECTION
STRUCTURE
XS ECTION
XSECTION

XSECTION
STRUCTUR E

ADDHYD
ADDHYO
RUNOF F

ADDHYD
ADDHYD

ADDHYD
ADDHYD
RESVOR
ADDHYD
ADDHYD

ADDHYO
RESVOR

ELEVATION TIME RATE RATE
(Fr) (HR) (CFs) (CSr,4)

6.45 28. 81 3057 151. 1

24.00 hr DURATIoN, BEGINS AT .0 hrs.

scs -

1.46
7 .26
2.47
2-49
2.55

PEAK DISCHARGE

4.98
6.59
4. 69
4 .70
4.73

4.76
4.78
5 .59
5.43
5.41

5.46
5.46

263
266

50
56
61

83
83

648.96
650.38

648.78
649 .40
673.27

669.54

77 .06
34. 96
L9 .44
23.92
23.82

22.96
22.86
18. 10
18 00
17.82

!7 -18
19.77

341
729
454
379
384

391
394
146
L61
175

238
204

233.6
100.4
183.8
r52.2
1s0.6

r48.7
148.1
292.0
281.5
286.9

286 7
245 -8

19



!!91_9.Y-1

XSECTION 172 DIVERT
XSECTION 125 DlVERT
XSECTION 172 REACH

XSECTION 175 ADDHYD
XSECTION 126 REACH

XSECTION 126 RUNOFF

XSECTION 126 ADDHYO

XSECTION 125 REACH

X5ECTION 125 RUNOFF
XSECTION 176 DIVERT

XSECÏION 177 DIVERT
XSECTION ],76 REACH
XSECT]ON 178 ADDHYO

XSECTION 139 RUNOFF
XSECTION 91 ADDHYD

XSECTION 92 ADDHYD
XSECTION 140 REACH
XSECTION 140 RUNOFF
XSECTION 141 ADDHYD
XsECTION 177 REACH

XSECTION 179 ADDHYD
XSECTION 124 RÊACH
XSECTION 130 RUNOFF

XSECTION 130 ADDHYD
XSECTIOÑ 127 RUNOFF

XSECTION 197 DIVERT
XSECTION 198 DIVERT
XSECTION 197 REACH
XsECTION 198 REACH
XSECTION 124 RUNOFF

26 844
.26 2 13
26 844

7 08 5.03
7.08 5.03

. 16 4.37
7 .24 5.02
.26 2 13
.41 5.82
.2I 11.43

.2L .22

.21, 11. 4 3

7 .A5 5.19
80 5 .03

8.25 5.18

103.28
103.28
103 28

8. 04

ð-lr
103.28

636. 99

636. 99
636. 99

16 70 97 373.1
16.70 93 357 7

16 70 97 3i3.1
18 35 L324 187.0
19 00 1319 186 3

L7.45 42 262 5

18 86 1356 187 3

16 98 92 353.8
16.89 151 368 3

16.89 749 709 5

16.89T 21 9.5
16.89 149 709.5
18.44 1469 797.2
17 6s 2r8 272.5
18.21 1682 203 9

18 . 16 2200 14 1. 9
19. 33 2163 139 . 5
16.8s 120 352.9
t9 10 2240 I4I.4
16.89T 2T 9.5

16.98 94 200 0
16.98 94 200 0
16.75 25 357 r
16.95 118 218 . 5
16.96 237 320.3

16.96 91 245 9
16.96 146 394.6
16.96 91 24 5 . 9
16. 96 146 394 . 6
16.65 r27 384 8

15. 50
15.50

.34
15.84

.2).

-47
.47
.07
.54
.74

37

.37

.37

584
584
5 25
582

22

729
t29
4 58
r73
469

6 33
306
6 33
306
537

TR2O
wHc
L2/rt ¡**
l-5 : 29: 38

8.23

8 29
636.99

639. 70

WILTOW_HICGIN5 CR

65OAF ADDED TO 34

sELÉCTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PTRFOR¡4Eo.
A CHARACTER FOLLOWINC THÊ PEAK DISCHARGE TIME AND RATE (CFS) INDICATES:

F-FLAT TOP HYOROGRAPH T-TRUNCATED HYDROGRAPH R-RI5IN6 TRUNCATED HYDROGRAPH

XSECTION/ STANDARD
STRUCTURE CONTROL DRAINAGE RUNOFF

TD OPERATION AREA AMOUNT
(sQ r'1r) (rN)

641.62
64L.62
641.62
64r.62

- FN:6TRE570.T20 07/tz/oo 2@5XI0 DIV 450 AT
BUL 70 STR 90-1350+AF WITH NRCS CHAN Rl.4B2

5UI1¡4ARY, 108 N0. r-

SUMMARY TABLE 1

ALTERNATE T STORI,1

XSECTION 127 ADDHYO
XsECTION 128 ADDHYD
STRUC'IURE 89 RESVOR
XSECTION 180 DIVERT
XSECTION ].81 DIVERT

XSECTIOÑ 141 RÊACH
XSECTION 181 REACH
XSECTION 40 RUNOFF

XSECTION 181 ADDHYD
XSÊCTION 182 ADDHYD

STRUCTURE 90 RESVOR
XSÉCÏION 199 REACH
XSECTION 14I RUNOFF
XSECTION 41 ADDHYD
XSECTION 183 ADDHYD

XSECTTON 128 RUNOFF
XSECTION 81 ADDHYD
XSECÍION 190 DIVERT
X5ECTTON 191 DIVERT
XSECTION 191 REACH

XSECTION 42 ADOHYD

XSECTIOÑ 41 REACH
XSECT1ON 4], RUNOFF
XSECTION 142 ADDHYD
XSECTION 190 REACH

XSECTION 129 ADDHYD
XSECTTON 129 REACH
XSECTION 129 RUNOFF
XSECTION 93 ADDHYD
XSECTTON 143 RUNOFF

L2/17/2010 3:37 PM

.70 4.).5
r 24 3.10
L.24 3.10
7 .92 8.72
7 .92 2.93

ELEVATION TII'4E RATE RATE
(Fr) (HR) (CFs) (csM)

-- scs -
VERSION

2 .04TE5T

7 .92 8.71
7 0t ) o?

.23 4.ls
8.15 2.96
9.39 2.98

9.39 .79
9. 39 .79

54 5.25
9.93 1. 03

17.85 4.44

.32 5.82

. 69 6.09

.35 72.12

.35 .06

.35 .06

18.19 4.36
18.19 4.35

.27 4.04
18. 46 4 .35

.35 L2.r2

18.81 4.49
18.81 4 49

.31 5 48
19.12 4.50

.54 4 04

PACE 14

PEAK DISCHARCE

642 .48
642.48

s.65
642 .48

642.7J,

642.1,9
640.35

1. 65

637. r-3
637 .13
637 .L2

6.39

637.13

6. 98
6.98

16 . 82 272 388. 6
16 .88 390 3L4 .5
16. 88 390 314. 5

19.10 990 125.0
19.10 1249 L57.7

20.19 986 124.5
19.10 1249 r57.7
16. 68 75 326.1
18.95 1288 r58.0
1E.00 1547 164 .7

36. 12T 118T L2 .6
36 .61T 117T 12 . 5
17.07 ]-76 32s.9
17 . r5T 195T 19. 6
18.43 1148 64.3

l-6. 81 120 375 .0
16.81 211 305.8
r-6. 81 2rO 600 . 0
16. 75R lR 2 .9
17 .00R 1R 2 .9

18.42 1149 63.2
19.03 7747 63 1
\7.48 67 248-1,
18 .60 1208 65 . 4
16.81 210 600 0

77 67 1396 74.2
18 .18 1394 74 .r
16.78 115 371 0
L7.63 749L 78 0
16. 87 L64 303 .7

- 21 -



CLOMR. OUT

XSECTION 33 ADDHYD

XSECTION 34 ADDHYD

X5ÊCTION 35 ADDHYD

XSECTION 36
STRUCTURE 5

XSECTION 37

XSECTION 38
STRUCTURE 10

XSECTION 39
XSECTION 120
XSECTION ],20
xsEcTroN 122
XSECTION 122

X5ÊCTION 37
XSECTION 37
XSECTION 37
XSECTION 123
XSECTION 121

I

ADDHYD
RÊSVOR
ADDHYD
ADDHYD
R ESVOR

ADDHYD
RUNOF F

REACH
R UNOFF
ADDHYD

ADDHYD
REACH
RUNOFF
ADDHYD
RUNOF F

204
207
209

2.10
2.10
2.L2
2.26
2.26

5.96
.25
.25
.21

6.48
6.48

.33
6.82

.31

440
437
4 38

4 38
4 38
4 .39
434
434

4.27
316
316
3.26
3.2t

4.19
419
365
4.16
4.I7

TR2O
l4Hc

735 2r
707.12
699. 16

697 .06
662 14

931
682 . 61
657.91

690.59

658 14

11.26
11.2s

651.56

1-2/L7 /^+
15:29:38

7t.L9 447 219
17 18 454 2r9
r7.r5 459 2r9

WILLOW-HICGINS CR

65OAF ADDED -IO 
34

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORI'IED.

A CHARACTER FOLLOWINC THE PEAK D]SCHARCE TII"1E AND RATE (CFS) INO]CATE5:
F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROCRAPH R-RI5]N6 TRUNCATED HYDROCRAPH

17 13
L7 28
tt .27
t7 .22
17 57

18.04
19. 12
22.08
19.16
20 .48

18 . r-2
r.8 . 89
16.78
18.35
16. 87

XSECTION/ STANDARD
STRUCTURE CONTROL DRA]NACE

IO OPTRATION AREA
(sQ Ml)

- FN:6TRE570.T20 07/L2/00 2@5X10 DIV 4s0 AT
BUL 70 sTR 90-1350+AF WITH NRCS CHAN R¡'182

SUM¡4ARY, ]OB NO. 1

SUI4I,IARY TABLE 1

462
461
469
s06
500

937
34
31
38
67

996
992

94
1056

92

220
219
221
ttl

22r

ALTERNATE 1 STORM

XSECTTON 121 REACH

XSECTION 1,23 RUNOFF

XSECTION 124 ADOHYD

XSEC-TION 172 DIVERT
XSECTION 125 DIVERT

XSECIION ]-72 REACH

XSECTION 175 ADDHYD

XSECTION 126 REACH

XSECTION 126 RUNOFF

XSECTION ]"26 ADDHYD

XSECTION 125 REACH

XSECTION 125 RUNOFF

XSECTION 176 DIVERT
XSECTION 177 DIVERT
XSECTION 176 REACH

XSECTION 178 ADDHYD

XSECTTON 139 RUNOFF

XSECTION 91 ADDHYD
XSECTION 92 ADDHYD
XSECTION ].40 REACH

XSECTION 140 RUNOFF

XSECTION 141 ADDHYD

XSECTION 177 REACH

XSECTION 179 ADDHYD
XSECTION 124 REACH

XSECTION I3O RUNOFF

XSECTION 130 ADOHYD
XSECTION 127 RUNOFF

XSECTION 197 OIVERT
XSECTION 198 DIVERT

1

157 .2
116 0
r24 0
r40.7
128.8

153.7
153.1
284.8
154.8
296.8

RIJNOFF
A14OUNT

(IN)

.31

.22

.26

.26

.26
7. 08
7.08

.16
7.24

.26

.AT

.2I

.2r

.2t

7.45
.80

8.25
15.50
15.50

.34
15.84

.2L

.47

.47

ELEVATION TII4E RATE RATE
(Fr) (HR) (CFs) (csM)

L2/I7/2OIO 3:37 Pl4

VERSlON
2 . o4TEST
PACE 17

scs

4 .17
5 .04
4.53
7 .66
1.40

7 .66
4.29
4.29
3.65
4.28

1. 39
5 .04
9. 88

.20
9. 88

4 ,43
4.28
4.42
s .09
5.09

4 .49
5 .08

.20

.87

.87

PEAK DISCHARGE

658.84

641. 80
103 .20
103 - 20

103 .20

7.62

7 .70

103 .20

636.83
636.83
636. 83

7 .98

8.04
636 83

638.43

L7 .28 91 293.5
L5.72 79 359.r-
r6.7L 165 311.3
r.6.71 97 313.r
16.71 67 257 .7

1_6 .77 97 373 .1
18.35 1153 162.9
19.01 LrA? 162 .0
t7.48 35 218.8
18. 90 Lr79 162 . 8

16.99 67 257.7
16.90 r32 322.0
16. 90 130 619.0
16. 90T 21 9. s

16. 90 130 619 .0

18.51 L277 17L.4
17.68 787 233.8
18.31 1459 176.8
18.25 1959 126.4
19.37 1928 L24.4

r.6.87 104 10s.9
r,9 . l-5 1994 12 5 . 9
16. 90T 21 9. s

16. 99 69 146. 8

16 . 99 69 146. 8

!6.76 21 300.0
16. 96 90 !66 .7
16.98 203 274 J
16. 98 91 245 .9
16.98 112 302.7

TR2O
14Hc

12/I7 /**
15:29:38

WILLOW.HICCINS CR

65OAF ADDED TO 34

.01 3 86

.54 | 27

.74 3 96

.37 5 82 64r 23

.37 2 Lr 641.23

SELECTÉD RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACTER FOLLOWINC THE PEAK DISCHARGE TIME AND RAÍE (CFS) INDICATES:
F_FLAT TOP HYDROGRAPH T-TRUNCATED HYOROGRAPH R-RISINC TRUNCATED HYOROCRAPH

XSECfION/ STANDARD
STRUCTURE CONTROL DRAINACE RUNOFF

- FN:6TRE570 r2O 07/L2/00
8UL 70 sTR 90-1350+AF WITH

SUM¡4ARY, ]OB NO. 1

SUM¡,IARY TABLE 1

2@5X10 DrV
NRCS CHAN

450 AT
Rt'482

VERSION
2 . 04TE5T
PA6E 18

scs -

PEAK DISCHARCE

-2J-



!loMt_991___-_.

XSECTION 10 ADOHYD

XSECTION 150 RUNOFF

XSECTION 21 ADDHYD

X5ECTION 22 ADDHYD

STRUCTURE 60 RESVOR

I
TR2O
t4Hc

L2/17 ¡+'*
15:29:18

WILLoW-HIGGINS CR - FN:6TRES70.-|-20 07/12/00 2@5X10 DIV 450 AT VERSIoN
650AF ADDED T0 34 8UL 70 5TR 90-I150+AF WITH NRCS CHAN RMB2 2.O4TEST

SUMI4ARY, ]OB NO. 1 PACE 20

SUMMARY TABLE ]-

3 -70

.61

.67

.67

SELECTEO RESULTS OF STANDARD AND EXECUTTVE CONTROL IN ORDER PERFORMED.

A CHARACTER FOLLOI,JING THE PEAK OISCHARGE TIME ANO RATE (CF5) INDICATEs:
F_FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISINc TRUNCATED HYDROGRAPH

336

350
352
3 58
3 58

XSECTION/ STANDARD
STRUCTURT CONTROL DRAINACE RUNOFF

ID OPERATION AREA A¡4OUNT

15q Mr) (rN)

21.50 395 106.8

18.26 97 r70 2

18.01 104 170. 5

16.80 116 173.1
666. 06 17 . 05 115 171. 6

ALTERNATE

XSECTION 153
XSECTION 23
XSECTION 24
STRUCTURE 5O

XSECTION 25

XSECT]ON 26
STRUCTURE 4O
X5ÊCTION 27
XSECTION 28
XSECTION 29

RUNOFF
ADDHYO
ADDHYD
RESVOR
ADDHYD

ADDHYD
RESVOR
AODHYD
ADDHYD
ADDHYD

RESVOR
ADDHYD
ADDHYD
RÉSVOR
ADDHYD

ADDHYD
ADDHYD
ADDHYD
ADDHYD

RESVOR

ADDHYD

ADDHYD
RESVOR
ADDHYO
RUNOFF

REACH
RUNOFF
ADDHYD
ADDHYO
REACH

STORM

STRUCTURE
XSECTION
XSECTION
STRUCTURE
XSECTION

X5 ECTION
X5 ECIION
XSECTION
X5EClION
STRUCTURE

.55
r.22
L.29
r.29

.13

1.41
l-. 41
L. 44
1. 48
r.49

1.49
1.91
1 .95
1. 95
2 .03

ELEVATION TIME RATÉ RATE
(FT) (HR) (cFs) (CSM)

5C5 -

30
30
JT
20

33
34
35
36

5

2.92
3.29
3.31
3.31
3.70

3.34
3 34
3.36
3 l8
3.39

PEAK DISCHARCE

666. 57

666.35

664 -7 4

664.21

XSECTION 37
XSECTION 38
STRUCTURE 10
XSECTION 39
XSECTION T2O

XSECTION 120
XSECTION 122
xsEcTIoN 122
xSECTroN 37
XSECTION 37

1

!8 47
18.31
18.09
18.20
16.70

17 .01
r7 .24
t7 -17
L7.14
17.L2

17. 18
r7.26
17 .23
17 .24
17.IE

- :'¿!lllYl-1..11-ry

3.39
3.48
3.48
3.48
3.51

3.50
3.50
3.50
3.s0

2.04
2.07
2.09
2.10
2. 10

2.r2
2.26
2.26
5.96

.25

79
!87
197
196

34

229
227

24A
248

TR2O
t{HC WILLoW-HICGINS CR - FN:6TRES70.r20 07/I2/0O 2@5X10 DIV 450 AT VERSIoN
L2/L7/"'* 650AF ADDED T0 34 BUL 70 sTR 90-1350+AF I,JITH NRCS CHAN Rt'lB2 2.o4TEST
15:29:38 SUMI'1ARY, l0B N0. 1 PAGE 21

SUI"IMARY TABLE 1

SELECTED RESULTS OF STANDARO AÑD EXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACTER FOLLOWING THÊ PEAK D]SCHARGE TIME AND RATE (CFs) INDICATES:
F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISIN6 TRUNCA'IED HYDROCRAPH

143.6
153.3
t52.?
151. 9
261. 5

162.4
161.0
161.. I
164.9
166. 4

166. 4

L73.3
I74.9
174.9
178. 3

728 -30 17.15
704.73 17.15
698.40 L7 .rZ
696. 82 17 . 1r
661.45 17.¿t

9. 04 L7 .20
682 .21 r7 .L7
657.64 L7 -48
690.07 17.95

19.44

658 .09 22.56
19.25
20.75

10. 46 18. 04
l-0. 44 18 . 59

3.51
3.47
3.47
3 .40
2.39

2.39
2 .48
2.44
3.J2

.25

.27

.52
6.48
6.48

48
31
41
4t
62

XSECTION/ STANDARD
STRUCTURE CONTROL DRAINAGE RUNOFF

TD OPERATION AREA AMOUNÍ
(5Q MI) (IN)

364
370
375
377
377

383
413
408
156

26

24
29
51

799
795

t78.4
t78.7
779 .4
179. 5

179. 5

180. 7

L82.7
180.5
126.8
104 .0

96. 0
L07 .4
98.1

123.3
r22.7

ALTERNATÊ 1 STOR¡4

XSECTION 37 RUNOFF
XSECTION 123 AODHYD
XSECTION I21 RUNOFF
XSECTION ]-21 REACH
XSECTION 123 RUNOFF

XSECTION 124 ADDHYD
XSECTION 172 DIVERT

.33
6.82

.31

.31
-22

.53

.26

ELEVATION TIME RATE RATE
(Fr) (HR) (CFs) (csM)

5C5 -

2.81
3.30
3.30
330
412

PEAK DISCHARGE

16.81
649.49 18.25

16. 89
658 63 l7 .57

15.73

64L 22 1,6 74
103.10 76-74

3.64
6. 63

74
849

73
65

132
97

224.2
r24.5
24L.9

295.5

249.A
373.L

-25



Lt-of 
R. 

9Yr

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACTTR FOLLOWING THE PEAK DIsCHARGE TIME AND RATE (CFs) INDICATES:
F-FLAT TOP HYDROCRAPH T-TRUNCATED HYDROCRAPH R-RI5IN6 TRUNCATED HYDROcRAPH

XSECTION/ STANDARD
STRUCTURE CONTROL DRAINAGE

ID OPERATION AREA
(sQ r4r)

ALTÊRNATE 1 STOR¡4

XSECTION I9O REACH
XSECTION 129 ADDHYD
XSECTION 129 REACH
XSECTION 129 RUNOFF
X5ECT]ON 93 ADDHYD

XSECTION 143 RUNOFF
XSECTION 144 ADDHYD
XSECTION 144 REACH
XSECTION 144 RUNOFF
XSECT]ON 145 ADDHYD

RUNOFT
AMOUNT

(IN)

RAINFALL OF 4.25 inches AND 24.00 hr DURATION, EEGINS AT

ALTERNATE 1 STOR¡4 5

.35 9.21
18.81 3.65
18.81 3.65

.31 3.80
19.12 3.65

.54 2.57
19.66 3.62
r.9.66 3.62

.57 2.83
20.23 3.60

ELEVATIOÑ TIME RATE RATE
(Fr) (HR) (CFs) (CsM)

XSECTION
XSECTION
XSECTION
XSECTlON
X5ÊCTION

XSECTION
XSECTION
STRUCTURE
XSECTION
XSECTION

XSECTION
STRUCTURE
XSECTION
XSECTlON
XSECTION

PEAK DISCHARGE

LO7
83

100
1
2

J

4

1
5

6

7
2

8
9

10

635.94 16.83
6.40 r7.70
6.39 18.26

16.81

16. 90
6 76 17.40
6.75 17.98

!7 .22
17.81

ADDHYD
ADDHYD
RUNOFF
ADDHYD
ADDHYD

ADDHYD
ADDHYD
RESVOR

ADDHYD
ADDHYD

ADDHYD
RESVOR
ADDHYO
ADDHYD
ADDHYD

RUNOF F

1 46
726
247
249
2 s5

177 505.7
124 9 66.4
1247 66. 3

83 267.7
1115 68. I

108 200.0
1413 7r.9
1409 77.7
108 189.5

1513 7 4 .8

0 hrs.

2.52
5.13
2.2s
2.26
2.28

XSECTION 150

2 .63
266

.50

.56

.61

.83

.83
3.48
1.65
3.70

TR2O
wHc
L2/L7
15:29

2.11
2 -32
2.96
2 .84
2.82

2. 86
2.86
2 ,44
2.48
2 -47

2.59

646;;
649.90

WILLoW-HIGGINS CR - FN:6TRE570.t20 07/L2/0o 2@5X10 DIV 450 AT VER5IoN
/*' 650At ADDED T0 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN RMB2 2.04TEST
: 38 SUIVII4ARY, JoB N0. 7 PAGE 24

SUMI',IARY TABLE 1

18 .03
18.62
19.64
24 .84
24.04

23.94
23 92
18.56
18.45
18.25

18. 12
18.93
2r.62
21.56
21.45

18. 32

SÉLECTED RESULTS OF SIANDARD AND ÊXECUTIVE CONTROT IN ORDER PERFORMED.
A CHARACTER FOLLOWINC THE PEAK DIsCHARGE TI¡48 AND RATÉ (CFS) INDICATE5:

F-ILAT fOP HYDROCRAPH T-TRUNCATED HYDROGRAPH R-RISIN6 TRUNCATED HYOROGRAPH

646. 88
647 .O9
67 L.87

667 .6L

12/L7/2010 3t37

XSECTION/ STANDARD
STRUCTURE CONTROL DRA]NACE RUNOFF

ID OPTRATION AREA AI'4OUNT
(5Q MI) (IN)

164
453
222
181
183

186
188

78
85
92

126
L2?
276
288
291

73

ILz.3
62.4
89. 9
72 .7
71. 8

70.7
70.7

156.0
151.8
150. 8

151.8
147 -0
79.3
78.9
78 .6

128.1

ALTERNATE

XSECTION 21
XSECÍION 22
STRUCTURE 60
XSECTION 153
XSECTION 23

XSECTION 24
STRUCTURE 50
XSECTION 25
XSECTION 26
STRUCTURE 4O

ADDHYD
ADDHYD
RESVOR
RUNOFF
ADDHYD

ADDHYD
RESVOR

ADOHYD
ADDHYD
RESVOR

ADDHYD
ADDHYD
ADDHYO
RESVOR

ADDHYD

ADDHYD
RESVOR

ADDHYD
AODHYD

ADDHYD

STORM

XSECTION
XSECT]ON
XSECTION
STRUCTURE
XSECTlON

XSECTION
STRUCTURE
XSECTION
XSECTION
XSECT]ON

.61

.67

.67

.55
I.22

7.29
1. 29

.13
1. 41
141

r.44
1.48
149
1.49
1. 91

1 95
1 95
2 .03
204
2.07

ELEVATION TIME RATE RAT€
(Fr) (HR) (CFS) (CS¡4)

27
28
29
30
30

l1
20
32
33
34

5C5

2.61
2.67
2.67
2.09
2 .4r

2 .43
2 .43
2.78
246
2 .46

2 -47
?.49
2.50
2 .50
2.58

PEAK DISCHARCE

665 41

665 . 56

665.2s

664 .06

663 9r-

727 13
702 24

18 04
16. 80
18.01
18.54
18.22

18 .02
18.14
16 -72
17.08
17 .29

a7 23
17.20
II .I7
a7.32
L7.37

17 .34
17.33
17 ,30
7t 29
r7 29

78 r27.9
87 L29.9
85 126. 9
57 103 .6

L42 116.4

150 116.3
rso 116.3
26 200. 0

r74 L23.4
t73 122.7

't78 123.6
186 125.7
189 126. 8
189 126.8
253 132.s

260 133.3
261 133 .8
277 136. 5

279 136.8
283 136. 7

- )7 _

261
2.6a
260



CTOMR . OUT

XSECTION 130 ADDHYD - 54

XSECTION 127 RUNOFF .74
XSECTION I97 DIVERT .3]

XSECTTON 198 DIVERT .37
X5ECÎION 197 REACH .37
XSECTION 198 REACH .37
XSECTION 124 RUNOFF - ]3
XSECTION 127 ADDHYO .7O

XSECTION 128 ADDHYD I.?4
STRUCTURE 89 RÊsVOR L.24
XSECTION 180 DIVERT 7.92
XSECTION 181 DIVERT 7.92
XSECTION ].41 REACH 1.92

XSECTION 181 REACH 7.92
XSECTION 40 RUNOFF .23
XsECTION 181 ADDHYD E. 15
XSECTION 182 AODHYD 9.39
sTRUCTURE 90 RESVOR 9. 39

XSECTION 199 REACH 9. 39
XSECTION 141 RUNOFF .54
XSECTION 41 ADDHYD 9. 93
XSECTION 183 ADDHYD 17.85
XSECTION 128 RUNOFF .32

XsECTTON 81 AODHYD .69
XSECTION 190 DIVERT .35
XSECTION I91 OIVERT .35
XSECTION 191 REACH .35
XSECTION 42 ADDHYD 18.19

I

.44
225
4 L2 640 31

. 38 640. 31
4.L2 640 31

. 38 640. 3r
2.?7
1. 51

1.04
1.. 04
6.82 641.51
.7r 641.51

6.82 5 . 21

.71 64 1. 51
1. 86
.74 641.53
.78
.26 610. 18

.25 64 0.06
2.68
.39 1.35

3.24
3.r-6

3.68
7 .30 635.53
.05 635.53
.05 635.53

3.18

17.16
17 .03
17.01

17.03
17.01
li.03
16. 68
16.87

16.89
16. 89
19.49
19.49
20.7r

19.49
L6.72
19 -37
t-9 . 14
28 . 397

29.7 5F
T7.L3
17 .27f
18.57
16. 85

16.85
16.85
r-6.7 5R

16.75R
18.57

18
120

90

TR2O
wHc
L2/I7 /* "
15 : 29:38

33.3
162.2
?43.2

81. 1
243.2

81. 1
2r2.7
141. 4

94.4
94.4

114.9
56.3

114.6

56.3
156. 5

56.9
54.5
2.r

30
90
30
70
99

7L7
117
910
446
908

446
36

464
512

207

WILLOW-HICCINS CR

65OAF AODED TO 34

SELECTED RÊSULTS OF STANDARD AND EXECUTIVE CONTROL ]N ORDER PERFORMED.

A CHARACTER FOLLOWING THE PEAK DISCHARGE TI¡'1E AND RATE (CFS) ]NDICATES:
F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISINC TRUNCATED HYDROCRAPH

XSECTION/ STANDARD

sTRUCTURE CONTROL DRAINAGE RUNOFF

ID OPTRATION AREA AMOUNT
(SQ ¡4I) (IN)

- FN:6TRE570.T20 07/L2/O0 2@5X10 DIV 450 AT VERSIoN

BUL 70 sTR 90-1350+AF I^/ITH NRCs CHAN R|'4BZ 2 o4TEST

SUI'4MARY, ]OB NO. 1 PACE 27

SUMÌ'1ARY TABLE 1

ALTERNATE 1 STORM

XSECTION 41 REACH

XSECTION 41 RUNOFF

XSECTION 142 ADOHYD

XSÊCTION 190 REACH

XSECTION 129 ADDHYD

XSECTION 129 REACH

XSECTION 129 RUNOFF

XSECTION 93 ADDHYD
XSECTION 143 RUNOFF

XSECTION 144 ADDHYD

XSECTION 144 REACH

XSECTION ].44 RUNOFF

XSECTTON 145 ADDHYD

20F 2.r
95 175 9

104T 10.5
99r 55. 5

69 215.6

159 230. 4

r-58 451.4
1R 2.9
1R 2.9

991 54.5

L2/L7/20t0 3:37 PM

18. 19 3.18
.27 1.78

18.46 3 .16
.35 7 .30

18. 81 3 .23

18.81 3.23
.31 2-87

19.12 3.23
.54 r.78

19.66 3.19

r-9.66 3.19
.57 2.01

20.23 3 .15

ELEVATION
(Fr)

RAINFALL oF 3.60 inches AND 24.00 hr DURATIoN, BEGINS AT .0 hrs.

ALTERNATE 1 STORM 6

sCS -

PEAK DISCHARCE

XSECTION 107 ADDHYD

XSECTION 83 ADDHYD

XSECTION 1OO RUNOFF

XSECTION 1 ADOHYD

XSECTION 2 ADDHYD

XSECTION 3 AODHYD

XSECTION 4 ADDHYD
STRUCTURE 1 RESVOR

XSECTION 5 ADDHYD

XSECTÍON 6 AODHYD

XSECTION 7 ADOHYD

STRUCTURE 2 REsVOR

XSECTION 8 ADDHYD

TIME
(HR)

5.61 19.08
L7 .64
18.85

635.51 17.10
6.05 18.20

6.05 18. 80
16. 83
18.38
16. 93

6.L7 18. 12

6.16 18.64
L7 .28
18.49

RATE RATE(cFs) (CsM)

1.46 1.98
I .26 4.89
2.47 L.72
2.49 7.72
2.55 L.74

2.63 L.17
2 66 1.78

. 50 2.36

.56 2 -25

.61 2.24

. 83 2.?7

.83 2.27
3 . 48 r.89

99r
3r

1019
r.5E

1163

1161
64

r.208
77

t27L

TR2O
l.fHc

54.5
114.8

55.2
451.4

61.8

6L.7
206.5

63.2
L42.6

64.6

WILLOW-HIC6IN5 CR

646. 50
649 .77

646.41
646. 59
67r.41

667 .06

1267 64,4
78 136. I

L337 66. 1

17.10
18. 62
19.77
24 .75
24.O3

23.93
23 -92
18.88
18.78
18. 59

18.41
19-06
22 .62

FN:6TRES70.T20 07/12/00 2@5X10 DIV 450 AT VÊRSIoN

126
436
170
].42
t44

147
148

62
66
7r

99
97

218

86. 3

60. r.
68. I
57.0
56. 5

s5.9
55.6

124.0
t-17 . 9
116. 4

119. 3

116.9
626

sCS -

29-



CLOMR OUT

XSECTION 175 ADDHYD 7.08
XSECTION 126 REACH i, 08
XSECTION 126 RUNOFF 16
XSECTION 126 ADDHYD 7.24
XSECTION 125 REACH .26

XSECTION 125 RUNOFF .41
XSECTION 176 DIVERT .27
XSECTION 177 DIVERT .2L
XSECTION 176 REACH .2I
XSECTION 178 ADDHYD 7 -45

XSECTION 139 RUNOFF .80
XSECTION 91 ADDHYO 8.25
XSECTION 92 ADDHYD 15.50
XSECTION ]-40 REACH 15.50
XSECTION 140 RUNOFF .34

1.96
1. 96
1 51
1. 95

.16

2.54
4 .95

.13
495
2 .01

TR2O
l^/Hc

12/ll ¡+*
15 : 29: 38

18. 19 552 78 0
4 83 19.11 549 77.5

17 .65 15 93.8
4.90 19.05 562 77 6

101.85 17 16T 21 7 .7

16. 93 7r t?3 .2
636.33 16.93 69 328.6
636.'33 16.93T 1T 4.8
636. 33 16. 93 69 328 . 6

18 . 62 614 82 .4

L7 .82 89 11-1.3
18.49 700 84 , I
18. 50 1136 73.3

6 .32 19. 79 1l-15 77.9
16. 91 52 152 . 9

WILLOW-HIGGINS CR - FN:6TRES70 r2O 07/I2/00 2@5X10 DIV 450 AT VERSIoN

650ÁF ADDED TO 34 8UL 70 STR 9O-1350+AF WITH NRCS CHAN RMB2 2.O4TEST
SUMMARY, ]OB NO- 1 PACE 30

SUMI4ARY TABLE 1

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACIER FoLtol,JING THE PEAK DISCHARCE TIME AND RATE (CF5) INDICATES:
F-FLAT TOP HYDROGRAPH T_TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROCRAPH

L94
202
3 36
336
2r0

XSECTION/ STANDARD
STRUCTURE CONTROL DRA]NACE RUNOFF

ID OPERATION AREA AI"IOUNT
(sQ Mr) (lN)

ALTERNATE 1 STORM 6

XSECTION 141 ADDHYD 15.84
XsÊCTION 177 REACH .27
XSECTION 179 ADOHYO .47
XSECTION 124 REACH .47
XSECTION 130 RUNOFF .07

XSECTION 130 ADDHYD .54
XSECTION 127 RUNOFF .74
XSECIION 197 DIVERI .37
XSECTION 198 DIVER'I .37
XSÉCTION 197 REACH .37

XSECTION 198 REACH .37
XSECTION 124 RUNOFF .3]
XSECTION T27 ADDHYD .70
XSECTION 128 ADDHYD I.24
STRUCTURE 89 REsVOR I.24

XSECTION ].80 D]VERT 7.92
XSECTION ].81 DIVERT 7.92
XSECTION 141 REACH 7.92
XSECTION 181 REACH 7.92
XSECTION 40 RUNOFF .23

XSECTION I81 ADDHYD 8.15
XSECTION 182 ADDHYD 9.39
STRUCTURE 90 RESVOR 9.39
XSECTION 199 REACH 9. 39
XSECTION 141 RUNOFF ,54

XSECTION 41 ADDHYD 9.93
XSECTION 183 ADDHYD li,85
XSECTION 128 RUNOFF .32
XSECTION 81 AODHYD .69
XSECTION 190 DIVERT .35

L

ELEVATION TIME RATE RATE
(Fr) (HR) (cFs) (csM)

scs -

3.34
r3

.15

.15
1. 64

.35
L.72
3.32

.11
3.32

.11
2.r9
1.09

.77

.77

6.34
.33

634
. JJ

L.37

.36

.42

.19

.L9
2.10

.29
2 .97
2.54
2.96
5.87

PEAK DlSCHARCE

6. 38 1-9 . 56
636 33 16. 937

17 . 087
615.16 17.557

16. 82

16. 87
17.06

640.20 r7.r2
640.01 17-017
640. 20 Ll .L2

640.01 17. 017
16. 70
16.75
16.77
L6.77

64r.25 19.56
641.2s 19. 56

5.L2 2L.07
641.25 19.85

16. 75

64L.26 L9.74
19.45

600 .16 27 .r41
640.0s 29.25F

r-7. 16

L.27 L7.281
19. 33
16. 86
16. 96

635 . 26 16. 96

1146 72.3
1T 4.8
3T 6.4
3T 6.4

10 t42.9

TR2O
wHc
L2/L7 /"^
15 : 29: 38

1l
94
90

4T
90

4T
57
60
73
73

894
252
892
252

28

264
300

157
L5F
t6

WILLoW-HIGGINS CR - FN:6TRES70.rZO 07/12/00 2@sX10 DIV 450 AT VERSIoN

65OAF ADDED T0 34 BUL 70 STR 90-1350+AF I'IITH NRCS CHAN RM82 2.04TÉ57
SUMMARY, ]OB NO. 1 PACE 31

SUMI4ARY TABLE 1

24.7
L27 .O
243.2

t_0. I
243.2

r0. 8
r72.7
85.7
58.9
58. 9

rr2.9
31.8

112. 6
31.8

rzL.7

32.4
31. 9
1.6
1.6

140.7

SEIECTED RISULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFOR¡4ED,

A CHARACTER FOLLOWINC THE PEAK DISCHARCE TII4E AND RATE (CFS) INDICATES:
F.FLAT TOP IIYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISINc TRUNCATED HYDROGRAPH

XSECTION/ STANDARD
STRUCTURE CONTROL DRATNAcE RUNOFF

ID OPERATION AREA AMOUN'T
(SQ ¡4I) (IN)

82T 83
954 53.4
56 175.0

]-46 211.6
146 4r7.r

ELEVATION TIME
(FT) (HR)

sc5

PEAK DISCHARCE

RATE RATE
(cFs) (csM)

- 31 -



cLor4R .ouT

XSECTION 36 ADDHYD

STRUCTURE 5 REsVOR

XSECTION 37 ADDHYD

TR2O
tliHc
12/r? /nt
15 : 29: 38

IdILLOW-HIGGTNS CR

65OAF ADDED TO 34

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMEO.

A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFs) INDICATES:
F-FLAT TOP HYDROGRAPH T.TRUNCATED HYDROGRAPH R-RTSINC TRUNCATED HYDROGRAPH

210
210
212

XSECTION/ STANDARD
STRUCTURE CONTROL DRAINACE RUNOFF

ID OPERATION AREA AMOUNT
(5Q MI) (IN)

1.4 5

1 45
1.46

- FN:6TRES70.T20 07/L2/00 2@5X10 DIV 450 AT VERSI0N

BUL 70 5TR 90-1350+AF WITH NRCS CHAN RMB2 2.O4TEST
SUMI'4ARY, ]OB NO. 1 PAGE 33

SU¡4MARY TABLE 1

696 12
659 20

7 .79

XSECTION 38 ADDHYD

STRUCTURE lO RESVOR

X5ECTION 39 ADDHYD
XSECTTON 120 RUNOFF

XSECTTON 120 REACH

XSECTION ],22 RUNOFF

XSECTION 122 ADDHYD
XSECTION 37 ADDHYD

XSECTION 37 REACH

XSECTION 37 RUNOFF

XSECTION 123 ADDHYD

XSECTION 121 RUNOFF

XSECTION 121 REACH
XSECTION 123 RUNOFF

XSECTION 124 ADDHYD

XSECTION 172 DTVERT

XSECTION 125 DIVERT
XSECTION 172 REACH

XSECTION ]-75 ADDHYD
XSECTION 126 REACH

XSECTION 126 RUNOFF

XSECTION 126 ADDHYD

XSECTION ],25 REACH

XSECTION 125 RUNOFF

XSECTION 176 DIVERT

XSECTION 177 DIVERT
XSECTION 176 REACH

XSÊCTION 178 ADDHYD
XSECTION 139 RUNOFF

XSECTION 91 ADDHYD
1

ALTERNATE 1 STOR¡4

17 58
17.60
17.58

162 77.r
162 77 r
165 77 I

2.26
2.26
5 .96

.25

.s2
6.48
6. 48

.13

6. 82
-3r
.31
.22
.53

.26

.26

.26
7.08
7. 08

.16
7 .24

.26

.4r
-z\

.zt

.27
7 .45

.80
8.25

EL EVATION
(Fr)

5C5 -

1.43
l-.43
1.38

.75

.80
17

1.33
1.33
1. 00

1.32
]. JU
1. 30
1. 89
L.54

2.9s
.13

2 .95
1,38
1. 38

1.00

.13
1- 89
3 .68

.il.
3.68
1.43
1.37
1-43

PEAK DISCHARGE

T]ME RATE RATE
(HR) (cFs) (csM)

680. 32 L7 . 51
656 .77 18.03
688.74 18. 33

20.19
657.86 25.00

19. 90
23.00

8.87 18. 94
8 86 19.53

16. 90

644.60 L9.24
16. 96

658.12 77.54
15.83

638 01 L6.75

l-01. 61 L6.75
101. 61 L6.75r
101.61 1,6.7s

18.40
3 .98 19.23

L7.75
4.04 19.15

101. 59 r-7 . 197
16. 95

636.19 16.95

636.19 16-95'Í
636.19 16. 95

18. 68
17. 90
r.8. 55

176
173
332

8
7

10
16

345
343

29

360
32
31
32
60

59
?1

59
400
398

10
407

2r
54
53

L2/I7/20Io 3:37 PM

TR2O
t4Hc

77.9
76.5
55.7
32.0
28.0

37 .0
30.8
53.2
52.9
87.9

52. 8
103 .2
100.0
145.5
1r.3 . 2

226.9
7.7

226.9
s6. 5

56. 2

62.5
56.2
1.7

131. 7

252.4

L2/L7 /*ã
15:29:38

WILLOW-HIGCINS CR - FN:6TRE570'f20 07/12/00 2@5X10 DIV 450 AT VERSIoN

65OAF ADDED T0 34 BUt 70 5TR 90-1350+AF WIIH NRCS CHAN RMBZ 2.o4TEST
SUMI4ARY, ]08 NO. 1 PAGE 34

SUMPI,ARY TABLE 1

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMEO.

A CHARACTER FOTLOWINC THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES:
F-FLAT TOP HYDROCRAPH T-TRUNCATED HYDROGRAPH R-RTSINC TRUNCATEO HYDROCRAPH

XSECTION/ STANDARO
STRUCTURE CONTROL DRAINACE

ID OPERATION AREA
(sQ r"1r)

ALTÊRNATE 1 STORM

XSECTION 92 ADDHYD
XSECTION 140 REACH

XSECTION 140 RUNOFF
XSECTION 141 AODHYD

XSECTION 177 REACH

XSECTION 179 ADDHYD

XSECTION 124 REACH

XSECTION 130 RUNOFF

XSECTION 130 ADDHYD

XSECTION 127 RUNOFF

1T 4.8
53 252.4

446 59-9
63 78.8

508 61.6

RUNOFF
AMOUNT

(IN)

15.50
15.50

.34
15.84

.2r

ELEVAT]ON TI¡48 RATE RATE(Fr) (HR) (cFs) (csM)

sCS -

2.9r
2.9r
1. 50
2.88

.11

.L2

.12
1. 12

.25
1.18

PEAK DISCHAR6E

-47
.47
.07
.54
-74

s.37

5 .37
636. 19

635 14

18. 59
19. 78
16. 94
19. 57
16. 957

17 . 117
17. 607
16 86
16 90
I7.LO

926 59.7
914 59.0
38 111. I

931 59. 2
1T 4.8

3T 6.4
3T 6.4
7 100.0

10 18. 5

66 89.2



CLOMR. OUT

X5ECTION/ STANDARD
STRUCTURE CONTROL DRAINACE

IO OPERATION AREA
(5Q MI)

ALTERNATE 1 STORI'1

STRUCTURE 1
XSECTION 5

X5ECTION 6
XSECTION 7

STRUCTURE 2

XSECTION 8
XSECTION 9
XSECTION 10
XSECTION 150
XSECTION 21

XSECTION 22

STRUCTURE 60
XSECTION 15]
XSECTION 23
XSECTION 24

RESVOR

ADDHYD
AODIIYD
AODHYD
RESVOR

ADDHYD
AODHYO
ADDHYD
RUNOF F

ADDHYD

ADDHYD
RESVOR
RUNOFF
ADDHYD
ADDHYD

RESVOR
ADDHYD
ADDHYD
RESVOR
ADDHYD

ADDHYD
ADDHYD
RESVOR
ADDHYO
ADDHYD

RESVOR
ADDHYD
ADDHYD
ADDHYD
ADDHYD

RUNOF F

AMOUNT
(IN)

.50
,56
.61
.83

3.48
3.65
3.70

.61

.67

.67

.55
L.22
r.29

L.29
. l-3

1. 41
1.41
t.44

ILEVATION TII.1E RATE RATE
(Ff) (HR) (CFs) (csM)

STRUCTURE
XSECTION
XSÊCTION
STRUCTURE. 
XSECTION

XSECTION
XSECTION
STRUCTURE
XSECTION
XSECTION

STRUCTURE
XSECTION
XSECTION
XSECTION
XSECTION

1

1. 30
r.22
1. 21

1.23

.95

.98

.97
1. 04
r..05

1.09
1.09

.93

.94

.94
1. 18

.96

.96
-97

.98

.99

.99
1.04
r-. 04

1.04
1.06
1. 07
1. 06
r. 06

PEAK DISCHARCE

670 13

665.8r-

663.73

663 38

662.24

661. 34

660. 4 7

707 .48
698,57
696.08

50

26
40
27

28
29
30
30
31

20
32
33
34
35

19 62
19.48
19.21
18 .69
18.88

21.64
21.59
2r.54
18.53
18. 12

16.81
18 15
18. 98
18.35
18. 12

18.25
16.78
L7.!2
L7 -62
L7.52

17.41
17.36
L7.54
L7.64
17.58

t7 .79
17 .66
17.65
17.64
17.61

33 66.0
35 62.5
37 60.7
52 62.7
52 62.7

TR2O
t.tHc

1.48
1.49
1.49
1. 91
1.95

1.95
2.03
2.04
2 .07
2 .09

t2/17 /*+
15 : 29: 38

125 35.9
r31 35.9
r.32 35.7
30 52.6
32 52.5

WILLOW-HTG6ÏN5 CR

65OAF ADDED TO 34

SELECTED RISULTS OF STANDARD AND EXÊCUTIVE CONTROL IN ORDER PÊRFORMED.
A CHARACTER FOLLOWINC THE PEAK DISCHARCE TII4E AND RATE (CFS) ]NDICATES:

F-FLAI TOP HYDROCRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATEO HYDROGRAPH

37 55.2
36 53.7
20 36.4
56 45 -9
59 45.7

XSECTION/ STANDARD
5TRUCTURE CONTROL DRAINAGE

I0 OPERATION ARFrq
(5Q MI)

l2/I7/2010 3:37 PM

- FN:6TRES70.T20 07/I2/0O 2@5X10 DIV 450 AT VERSION
BUt 70 STR 90-1350+AF WITH NRCS CHAN R¡482 2.o4TEST

sUMMARY, ]OB NO. 1 PAGE 37

sUI.4MARY TABLE 1

59
L2
70
69
7\

75
77
76

105
108

108
l-16
TL7
118
119

45.7
92.3
49.6
48.9
49.3

50.7
5r-7
51.0
55.0
55.4

55.4
57.I
57 .4
57 .O
56.9

scs -

ALTERNATE

XSECTION 36
STRUCTURE 5

XSECTION 37
XSECTTON 38
STRUCTURE 10

XSECTION 39
xsEcfloN r.20
XSECTION 120
XSECTION 122
XSECTION I22

XSECTION 37
XSECTION 37
XSECTION 37
XSECTION 123
XSECTION 121

xsEcTroN 121
XSECT]oN 121
XSECTION 124
XSECTÌoN 172
XSECTION 125

xsÊC-rroN 172
XsECTION 175

ADDHYO
RESVOR

ADDHYD
ADDHYD
RESVOR

ADOHYD

RUNOF F

REACH
RUNOF F

ADOHYD

ADDHYD
REACH
RUNOFF
AODHYD
RUNOF F

REACH

RUNOFF
ADDHYD
DIVERT
DIVERT

REACH
ADDHYD

SÏORM

RUNOF F

AMOUNT
(rN)

2 .10
2 .10
2 -L2
2.26
2.26

5.96
.25
-25
.27

6-48
6.48

.33
6.82

.31

.3L

.22

.53

.26

.26

.26
7 .08

ELEVATION TIME RATE RATE
(FI) (HR) (CFS) (CsM)

1 .06
1. 06
1. 06
1.04
1.04

1.00
.48
.47
.51
.49

.96

.96

.68
94
93

.93
L. 44
r14
2 .15

L2

215
.99

PEAK DISCHARCE

695.85
658.75

7 -32
679.9!
655.64

688.36

657 .73

839
8.38

643 .33

658.02

637 .25
101 42
101. 4 2

LOA.42

17.60
17 .63
17. 60
17. 55
18.08

18.35
20.57
2 5 .667
20.22
23.80

18 .99
19. 57
16 93
19. 16
16 99

17 .64
16.63
L6 76
L6 76
16 76ï

16.76
r8.57

L20
120
L22
130
128

249
5

5T
6

10

257
256

20
268

23

57.L
57.r

57.5
56.6

41.8
20.0
20.0
22.2
L9.2

39 .7
39.5
60. 6
39.3
74.2

22 71.0
25 113 .6
45 84.9
44 169. 2

1T 3.8

44 169.2
297 41 9

- 35 -



CLO¡4R OUT

XSECTION 190 DIVÊRT
XSECTION 19I DIVERT
XSECTION 191 REACH
XSECTTON 42 ADDHYD
XSECTION 4T REACH

XSECTION 41 RUNOFF
XSECTION 142 ADDHYD
XSECTION 190 REACH
XSECTION 129 ADDHYO
XSECTION 129 REACH

X5ECTION 129 RUNOFF
XSECTION 93 ADDHYD
XSECTION 143 RUNOFF

XSECTION 144 ADDHYD
XSECTION 144 REACH

.35
35

.35
l8 19
18 19

.27
18.46

.35
18. 81
18.81

.31
19. l-2

.54
19. 66
L9. 66

.57
20.23

300
300
100
229
229

XSECTION 144
XSECTION 145

TR2O
t{Hc

633 68

456

633 67
4.56
4.55

4.49
4.48

12/17 /"'
I5:29;38

.55
2.26
300
228
228

r.23
2.26

.55
2.2r
2.?r

68
2 .17

RUNOFF
ADDHYD

WILLoW-HICCINS CR - FN:6TRE570.T2O 07/L2/O0 2@5X10 DIV 450 AT VERSIoN
650AF AoDED T0 34 BUL 70 sTR 90-r350+AF WITH NRCS CHAN Rf4B2 2 o4TEST

sUM¡4ARY, ]OB NO 1 PAGE 40

sUM¡,lARY TABLE 2

17.o3
.00
00

?o.75
27 72

L7 .98
21. 08
1i.35
20.67
2r.34

16. 90
2r.26
17,05
21.19
2r.87

17 .49
2r.79

¡4ODIFIED ATT-KIN REACH ROUTINC IN ORDER PERFORMID.
QUESTION ¡4ARK (?) AFTER: OUTFLOW PEAK - ¡,14X. NUMBER ROUTINC IIERATIONS U5ED:

LENCTH FACTOR - VALUE K* CREATER THAN 1,0;
ATT-KIN COEFF - VALUE C GREATER THAN 0.667,

HYDROCRAPH INFORI.4ATION ROUTING PARA¡4ETFRS

78
0
0

809
808

10
816

7E
859
856

30
869

¿6
88t-
879

28
8q6

XSEC REACH PLAIN
ID IENGTH LENCTH

(FT) (FT)

222 9
.0
0

44 .5
44.4

37 0
442

222 9
457
45.5

968
45 4

48 1
44 I
44.7

BASEFLOW IS

ALTERNATE

FLOOD INFLOW

33 r-830
34 2050
3s r-200
36 1450
39 650

38 14 50
131 8750
133 5700
L34 1700

3 450

PEAK TIME
(cFs) (HR)

0 cFs

1 ST0R¡4 1

OUTFLOW

PEAK TTME COEFÍ
(cFs) (HR) (x)

49 1
443

110 19. I
186 16. s

t-96 17 I
2r5 16.8
93 15.5

598 18 .0
643 18.0

1888 17.8
2151 19.5
799 19. 5

!474 19.5
2135 21.3
491 21.5

r6't7 2L. s

165r 25.8

636 19. 3

60 19.3
!729 L9 3

L46 16.8
97 16. I

r.893 19. 5

156 16. 8

196 17.0
3181 25.5

I 17.0

159 t-7.0
91 t7.0

2
r-3 5

146
747
r34

136
120

37
L27
L72

126
125
L76
140
177

L24
197

t2/I7/20L0 3:37 Pla

scs -

1
2 000

200
10

215 0

6000
3000
4050
3000

l-0

5050
4388

10
4 100

10

1100
10

Q-A EO.

r07 20.8 .54
185 7t -3 .77
196 17.8 - 38
2]-4 18.3 1.30
84 16. 3 .s2

598 18.0 1.20
615 19.0 .62

1689 19.8 .O79
2149 20.O .47
799 19.5*ââ1*iâ+

POWER FACTOR
(M) (k.)

L ENCTH
PEAK ATT-
RAIIO KlN
Q/I COEFF(o*) (c)

1. 00
1. 19
1.55
1. 00
1- 00

1.24
L.23
7.26
119
1. 00

]-474 19.5ir**n*fi 1.69
2L33 21.5 .007 1.84
49L 2r.5 3.56 r..00

1677 2r.5 . 54 1. 50
l-643 26-3 .51 1.18

591 21.8 .008 1.60
56 21.3 .O28 r.47

1718 19 . 8 .92 1.13
143 L7.3 .r.3 1.45
97 16. 8 1. 64 1. 09

1884 20 0 .75 1.17
156 17.0 2.01 1.30
196 17.0 .62 1.23

3070 26.5 .7r r.O7
3 17.0 .94 1 25

159 17.0 .050 1.90
91 170 4.30 100

. 065 .97 4 .23

.011 .995 .65

. 000 1. 000 1 . 00?

.023 .996 .58

.040 .902 .53

.002 1.000 1. 00?

.o44 -957 -25

. l-21 .894 .L2

. 006 - 999 .72'?

.000 1_ 000 1.00?

.000 1.000 1 00?

.000 .999 .95?

.000 1.000 1.00?

. 000 1. 000 1. 00?

.007 -995 .59

.067 .929 .t2

.072 . 931 .13

.020 .994 -4]

.023 .982 .40

.000 1.000 r.00?

.020 .995 .39

.018 .997 .84?

.000 1.000 1 00?

.03r. . 965 .24
000 1.000 1. 00?

. 001 1. 000 1 . 00?

.000 1.000 1.00?

TR2O
wHc
12 /r7
15:29

WILLoW-HICCINS CR - FN:6TRES70.f2O 07/72/0O 2@5XI0 DIV 450 AT VERSIoN
/'+ 65OAF ADDED T0 34 BUL 70 STR 90-1350+AF I^/ITH NRCS CHAN RMBz 2 o4TEST
:38 SUù1i4ARY, JoB N0. 1 PACE 41

SUII¡4ARY IABLE 2

MODIFIED ATT-KIN REACH ROUTINC IN ORDER PERFOR¡4ED

QUEST]ON I'IARK (?) AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING TTERATIONS USED;
LENCTH FACTOR - VALUE Kr' CREATER THAN 1.0i
ATT-KIN COEFF - VALUE C GREAIER THAN 0.667,

5C5 -



CLOMR. OUT

TR2O
WHC

12/tt ¡^'
15:29:38

lvILLOW.HIGGINS CR - FN:6TRES7O 20 07/T2/OO 2@5X10 DIV 450 AI VERSION
6504F ADDED T0 34 BUL 70 sTR 90-135o+AF WITH NRCS CHAN RN1B2 2.04TE57

SUMI4ARY, ]OB NO. 1 PAGE 43

SU¡4I4ARY TABLE 2

MODIFIED ATT-KIN RÊACH ROUTINC IN OROER PERFORMED

QUEsTION MARK (?) AFTER: OUTFLOW PEAK - ¡44X. NUMBER ROUTINc ITERAIIONS USEO;

LENCTH FACTOR . VALUT K"' cREATER THAN 1.0;
ATT-KIN COEFF. VALUE C CREATER THAN 0.667,

HYDROCRAPH INFOR¡4ATION ROUTINC PARAI'4ETERS

FLOOD INFLOW
XSEC REACH PLAIN _----------
ID LENGTH LENC'TH PEAK TII4E

( Fr) (Fr) (cFs) (HR)

ALTERNATE 1 STOR¡4 3

36
39

131
133

134
3

2

135
146

r47
134
136
120

37

L27
t72
t26
125
L76

140
r77
]-24
197
r.98

14 50
650

14 50
8750
5700

17 00
450

1
2000

200

IO
2 150
6000
3000
4050

3000
l-0

50 50
4 388

10

4 100
10

1100
10
10

l-4 8 16. 8

40 rt.3
313 19.8
132 19 l

1129 17.8

1325 20 0
641 20.0
253 20.0
927 24 5

444 24.3

490 24.3
448 24.8
185 19.5
34 19. 3

995 18. 0

92 168
97 16.8

1153 r-8.3
67 16. I

110 u.0

1959 18.3
2 17.O

69 17.0
91 17.0

LL2 L7.O

OUTFLOW Q-A ÊQ

PEAK TIME COEFI
(cFS) (HR) (x)

scs -

147
40

313
328
965

t70 128 1.00
175 114 100
19.8 191 112
20.3 .24 L.44
20.3 .38 1.05

----- LENGTH
POhJER FACTOR

1324 20.5 .s4 r.r7
641 20-0--i?:^--râ". 1.00
753 20.0--*i-.'"-"-+â I 56
920 2A.8 .068 1 47
444 24.3 4 09 1 00

490 24.3 . s4 r-. s0
448 25.0 -28 1.31
311 24.8 .36 1.00
31 22.0 .028 1.47

991 19 .0 . 18 r. 29

(M) (k.)

12/rt/20l.0 3:37 PM

PEAK ATT_
RA'IIO KlN
Q/I COEFF(a.) (c)

TR2O
wHc

.027 993 .57
o72 .982 .88?

.004 1.000 1.00?

.020 . 988 .28

.189 .854 .09

.005 . 999 .67?

. 000 1. 000 1 . 00?
000 1.000 1.00?

.001 1. 000 .64

. 000 1. 000 1. 00?

.000 1000 100?

.001 1.000 . 61
-274 .806 .05
.096 912 .11
.011 .997 .48

.0r2 .989 .48

. 000 1. 000 1. 00?

.012 . 996 .A4

.035 .990 .75?
000 1. 000 1 . 00?

.023 .984 .26
000 I . 000 1. 00?

. 004 1 . 000 1. 00?

.000 1.000 1.00?

.000 1. 000 1.00?

L2/rt 1**
15 :29: 38

wILLol,l-HIGCINS CR

65OAF ADDED TO 34

91 17.3 .064
97 16.8 1.64

1147 t-9. 0 .37
67 t7.O 1.98

130 17. 0 1.60

1927 19.3 .45
2 t7 .0 r.. 00

69 r-7. 0 .050
91 1.7 .0 4 .40

112 17 .0 .53

I,IOOÏFIED ATT-KIN REACH ROUTINC IN ORDER PERFORMED,

QUESTIoN |4ARK (?) AFTER: oUTFLow PEAK - MAX. NU¡4BER RoUTING ITERATIoN5 USEDi
LÉNCTH FACTOR - VALUE Ki cREATER THAN 1.0;
ATT-KIN COEFF - VALUE C GREATER THAN 0.667.

HYDROGRAPH INFORMAfION ROUTINC PARAI',IETERS

FLOOO INFLOW
XSEC REACH PLAIN -----------
1D LENoTH LENCTH PEAK TI¡4E

(FT) (Fr) (CFS) (HR)

ALTERNATE 1 STORM 3

- FN:6TRES70.T20 07/12/00 2@5X10 oIV 450 AT VERSIoN
8UL 70 sTR 90-1350+AF WITH NRCS CHAN R¡'IBZ 2.O4TEST

sUMI.4ARY, ]OB NO. 1 PAGE 44

SUM¡4ARY TABLE 2

169
109
130
130
r- 00

I4I
181
199
191

41

13
00
90
00
58

4 600
2000
3500

600
3 300

190 4 500
L29 3600
r44 6300

ALTERNATE

961 19.3 958 20.3
r032 19. 3 rO32 19. 3

51 31.3 5t 32.0
1 16.8 1 17.0

1098 18 .0 1097 18. I

195 16.8 195 r-6.8
13 30 17 . 5 1327 18. 0
rsA2 1,7 -3 1536 17.8

sToRt'4 4

OUTFLOI,I Q-A EQ.

PEAK TIME COEFF
(CFS) (HR) (X)

33 1830
34 2050
35 1200
36 14 50
39 6s0

scs -

----- LENCTH
POI,JER FACTOR

68
100
t02
126

26

c'4) ( k. )

.76

. 005

. 014
t.27

.040

.18
059

.005

178
r73
19.0
16.0
168

PEAK ATT-
RATIO KIN
Q/I COEFF(o-) (c)

109
200
200
100
1 5l

200
1 53
197

68 180
100 17 I
r02 19 0
t22 17 0
26 1-6 8

016 .99
.001 1-00
.000 1. 00
. 007 1. 00
002 99

.87

.55

.69
1.45
r 74

000
001
000

0l-4
009
002
02s
006

-25
1. 00?

.35
98?

.45

1.000 1.00?
.998 .54
.996 .5s

- 999 67?
.996 .67?

1 000 r.00?
974 .62

1 000 r 00?

- 39 -

18
29
38
00
00



CLOMR , OUT

r34
3

2

135
].46
t47
134

136
120

37
L2L
L72

L26

L76
140
t77

124
197
198
141
181

1700
450

1
2000

200
10

2150

6000
1000
4050
3000

10

50 50
4388

10
4100

10

1100
10
10

4600
2000

869 20 5 868
571 20 5 571

336 20 5 336
695 24 5 695
425 24 5 425
278 24 5 278
428 24 5 428

222 19. 8
18 19. I

603 r8,3
56 17 0
97 16. I

707 L8.3
6168

84 17. 0
1347 18.5

1 17.0

6 17.0
90 17 .0
30 17 .0

910 19. 5

446 19.5

208 60
20. 5r:"**'â*,:

20.5È*1!*'ìi*:,
25 0 .034
24 5 5.29
24.5 .53
25.0 .26

181 25 0
16 21.3

600 19 3

55 17.5
97 16.8

701 l_8.8
s 17.0

84 17 .0
1317 19.8

1 17.0

6 r-7.5
90 u0
30 17 .0

908 20. 8

446 19.5

TR2O
wHc

15
00

00
63
00
51
33

12/tt ¡**
15:29:38

005 .999 .64
_000 1.000 I 00?

. 000 1 . 000 1. 00?

. 000 1. 000 .7 4?

. 000 1. 000 1 . 00?

.000 1. 000 1.00?

.001 1.000 .62

.274 .812 05
_ 133 . 891 .09
.014 996 .41
.018 .977 .4L
. 000 r . 000 1. 00?

012 .991 43
.014 .817 .52
.000 r.000 1.00?
.031 . 978 .23
. 000 1. 000 1 . 00?

007 .945 .56
.000 1.000 1 00?
. 000 1 . 000 1. 00?
.019 .998 .25
.001 1.000 L 00?

WILLOI{-HICCINS CR

65OAF ADDED TO 34

.38 1.00

.028 r.47

.43 1.26
064 1. 69

1.64 1.09

.29 1. 36
2.00 1.32
r 92 1.00
.80 1.05

1.00 1.00

.050 1.90
4 47 1.00
.53 1.58
.82 1.08
.019 2 . 00

MODIFTED ATT-KIN REACH ROUTING IN ORDER PERFORMED.

QUESTIoN MARK (?) AFTER: oUTFLoW PEAK - MAX. NUMBER RoUTING ITERATIoNS USED;

LENGTH FACTOR - VALIJE K* GREATER THAN 1.0;
ATT-KIN COEFF - VALUE C CREATER THAN 0.667.

HYDROCRAPH INFORMATION ROUTINC PARAMETERs

FLOOD INFLOW
XSEC RÉACH PLA]N ---------_-
ID LENCTH LENCTH PEAK TIME

(FT) (FT) (CFS) (HR)

ALTERNAIE 1 STORM 5

- FN:6TRE570.T2O 07/L?/00 2@5X10 DIV 450 AT VERSIoN
BUL 70 sTR 90-1350+AF WITH NRCS CHAN RMB2 2.o4TEST

SUMI'4ARY, ]OB NO. 1 PAGE 47

SUMI'IARY TABLE 2

r99 3500
191 600
41 1300

190 4 500
L29 3600

r44 6300

ALTERNATE

20
1

99r.
r_58

1163

r27r

1 STORM

L2/I7/20ro 3:37 Pt4

33 1830
34 2050
35 1200
16 14 50
39 6s0

38 14 50
131 87 50
131 5700
134 1700

3 450

OUTFLOW Q_A EQ,

PEAK TI¡4Ê COEFF POWER
(cFs) (HR) (x) (M)

28. 5

16. 8
18.5
r.6. I
18.3

18 .0

6

scS -

20 29. 8 .012 2 .00 .001 .997 22
I 16.8 L.40 1.00 .006 1.000 1.00?

991 r.9.0 .025 1.65 .001 .999 .53
158 17.0 .r-5 2.00 .001 1 000 .98?

1161 18.8 .r-0 t.44 .003 .998 .48

1267 r8.8 .006 1 96 .001 .997 .5r.

34
5?
51
75
L7

L46
157
543
727
536

220
607
415
199
418

û0
t_3

475

2
135
146
L47
134

136
r-20

37

PEAK ATT_
LENCTH RATIO KIN
FACTOR Q/I COEFF(k-) (a-) (c)

18 .0
18. 3

19. 8
17.0
16. I

19.8
19. 3

17. 8
20. 5

20. 8

20. 8
?4.3
24 -O
24.O
24 .3

19. I
19. I
19.0

1
2000

200
10

2 r50

6000
3000
4050

34
51
51

t7

146
154
447
726
516

220
601
415
199
418

141
12

471

18 5 -77 724
18.5 53 1.31-
20.0 1-23 1.18
u.0 17.18 1.00
16. 8 2 .67 1. 00

19.8 7.78 1.15
20.3 .13 1.60
2r.0 .53 1.00
21..0 . 63 1. 14
20.8-¡f*+ÊÈ+â 1.00

20-8+---'Èâ**+ 2.00
24.5 .019 1.76
24 .0 5 . 92 1.00
24.0 .52 1.51
24.5 .24 1.34

25.0 -4L 1.00
24 .0 .02E 1 47
19.5 .49 L24

TR2O
t,jHc
L2/1-7 /r+
15 : 29: 38

WILLou/-HICCINS CR - FN:6TRE570.T2O 07/I2/o0 2@5X10 DIV 450 AT VERSIoN
6504F ADDED T0 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN RMB2 2.O4TEST

sUI4I4ARY, ]OB NO. 1 PA6E 48

SUMI"IARY TABLE 2

MODIFIED ATT_KIN RÊACH ROUTTNC

QUESTIoN I4ARK (?) AFTER: oUTFLoW PEAK -
LENcTH FACTOR
ATT-KIN COEFF

.01r .99r- .66

.009 .992 . 61

.005 1. 000 .97?

.002 1.000 1 00?

.004 l_.000 r-.00?

.004 1.000 1.00?

.0r7 . 986 .27

.23L .824 .08

.005 . 999 .62
_ 000 1. 000 1 . 00?

.000 1.000 1.00?

. 000 1. 000 .79?

.000 1.000 1.00?

.000 1. 000 r.00?

. 001 1. 000 . 63

.2s4 . 830 .06

.155 .883 .08

.or7 .996 .40

lN ORDÊR PERFORI'4ED.
MAX. NUMBER ROUTINC ITERATIONS USED;

VALUE K.' CREATER THAN 1.0;
VALUE C CREATER THAN 0.667.

_41 _

5C5



CLOMR OU-T

TR2O
wHc
L2/tt ¡**
15:29:38

|{ILLOW-HIGCINS CR - FN:6TRE570.I2o 07/L2/00 2@5X10 DIV 450 AT VERSIoN

65OAF ADDED TO 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN RMB2 2 O4TEST

5UI4¡4ARY. l0B N0 I PACE 50

SUMMARY TABLE 2

I1ODIFIED ATT.KIN REACH ROUTINC IN ORDER PERFORMID.

QUESTIOñ MARK (?) AFTER: OUTFLoW PEAK - ¡44X. NU¡4BER RoUTING ITERATIoNS USED;

LENGTH FACTOR - VALUE K* GREATER THAN 1.0;
ATT-KIN COEFF - VALUE C cREATER THAN 0,667.

HYDROGRAPH INFOR¡'IATION ROUTINC PARA¡4ETERS

XSEC REACH PLAIN .-.----.---
ID LENGTH LENGTH PEAK TIII4E

(FT) (FT) (CF5) (HR)

AL-TERNATE 1 STOR¡4 7

FLOOD INFLOW OUTFLOI,I/ Q-A EQ.

19r
41

190
L29
L44

33
34
l5
36
39

38
13Ì
133
134

2

146
t47
134

600
3300
4 500
3 600
6300

ALTERNATE

0 17.0
908 20. 5

106 17.0
983 19.8

1021 20.0

STOR¡4 8

18 30
2050
12 00
14 50

650

14 50
8750
5700
1700

450

1
2000

200
10

2 150

PEAK TIME COEFF POWER

(cFs) (HR) (x) (M)

5C5 -

0
908
106
981

1018

13

z4
43
10

13
23
24
43
10

80
86

286
495
474

35
480
394

92
395

17.0 1.60
21.0 016
L7.3 .13
20. 5 13
20. 8 .008

18 .0
L7.5
r-9.5
r7 .o
168

19. I
19.3
18 .0
20. 8
20. 8

20. I
21.5
21. 5

2L.S
2r.8

PEAK ATT-
TENCTH RATIO KTN

FACTOR Q/I COEFF
(ki) (0.) (c)

136 6000
120 3000
37 4050

121 3000
t72 10

1 00 .005
7 76 .001
2 00 .002
I 40 .004
't 92 . 001

18.3 .86 1.19
18.3 .53 1.31
19.8 1.40 1.12
17. 0*-'-.'--*"- È"¡ 1. 00
16 . 8 4. 39 1.00

19.8 1.92 1 13
20.8 -25 l-4 3

20.8 .61 1.01-
21.0 .34 1.26
20. 8+*++:+** 1. 00

20. 8Èr****--* 1 51
21.8 .010 1.88
21,5 6.58 1.00
21.5 .52 1 51
22.3 .22 7.37

80
83

246
49s
474

35
480
394

92
395

TR2O
l,lHc
L2/L7 /*+
15 :29: 38

1.000 1 00?
r.000 .62
.997 .85?
.998 .4 s
.998 46

t2/I7/20Io 3:37 Pt4

82 20.3
5 20.5

257 19.0
23 17 .0
44 16.8

WILLOW-HIGCINS CR - FN:6TRE570.r20 ot/72/00 2@5X10 DIV 450 AT VER510N

65OAF AODED TO 34 BUL 70 sTR 90-1350+AF I'JITH NRCS CHAN RMB2 2.o4TEST
sUMÀ4ARY, ]OB NO. I PAGE 5T

SUMI'4ARY TABLE 2

¡4OOIFIED ATT-KIN REACH ROUTIN6 ]N ORDER PERFORIV1ED.

QUESTION MARK (?) AFTER: oUTFLoW PÊAK - MAX. NU¡4BER RoUTING ITERATIoNS USED;

LENGTH FACTOR - VALUE Kâ GREATER 'THAN 1.0;
ATT-KIN COÊFF - VALUE C GREATER THAN 0.667.

HYDROCRAPH INFORI'4AÍION ROUTING PARAI'IETERs

013 997 56
.010 995 54
.006 1 000 89?
.000 1000 100?
.003 1000 100?

76 23.8 .75 1.00
5 25.8 .028 1.47

256 19 5 .52 L-22
22 L7.8 064 1.69
44 16.8 1.83 1.06

.005 1.000 1.00?

.039 .97! . 19

.188 . 859 .10

.002 1. 000 . 69?

. 000 1. 000 1 . 00?

. 000 1 . 000 l. 00?

.000 1 000 .80?

. 000 1. 000 1. 00?

. 000 1 . 000 r. 00?

. 001 1. 000 . 64

.140 .925 .11

.238 .858 .06

.022 .995 .36

.039 .947 . 30

. 000 1. 000 1 . 00?

FLOOD

XSEC REACH PLAIN
ID LENCTH LENCTH(Fr) (Fr)

ATTERNATE 1 STORI'/I 8

L26
L25
L76
140
t77

L24
197
198
141
r8l

199
191
4l

190

s050
4388

10
4100

10

INFLOW OUTFLOW Q-A EQ

PEAK TT¡4E
(cFs) (HR)

1100
10
10

4600
2 000

3500
600

3 300
4 500

297
1

4L
779

I

2

45
2

789
L

7

0
809

78

PEAK TI¡4E COEFF POI,/ÊR

(cFs) (BR) (x) (M)

18.5
16. 8

17.0
18.8
L7 .0

scs -

295 19.5 .71
r r7.3 2.00

4L 77 .0 2.63
773 19.8 .31

1 17.0 1.00

2 17.8 .050
45 17 .3 47.37
2 L7 3 53

778 2r.O 93
1 21.8 .037

7 27.8 .010
0 17.0 1 75

808 21 0 008
78 t7 3 .r2

L7 .3
17.f
L7.l
19.8
19.8

2s.3
17 .0
208
L7 .0

PEAK ATT-
LENGTH RATIO KIN
FACTOR Q/I COEFF
(k') (0.) (c)

r.47
L.32
1.00
1 23
100

1.90
1.00
1.58
106
200

200
100
r92
200

oL2
018

.000

. 010

.000

.007
000
000

.024

.037

005
005
000

.002

.994 .39

.987 .40
1.000 1.00?
.992 32

1.000 1.00?

. 991 .40
1.000 1.00?
1. 000 1.00?
.986 .24
.932 .15

.978 .13
1 . 000 1. 00?
.999 .69?
.994 .76?

43-



l-!9[:9Y] -
ALTERNATE

XSECTION 4

ALTERNATE

XSECTION 5

ALTERNATE

XSECTION 6

ALTERNATE

XSECTION 7

2.66

ALTERNATE

XSECTION 8

614

618

ALTERNATE

XSECTIOÑ 9

.61

391

394

161

!75

238

578

ALTERNATE 1

X5ECTION 10

218

236

321

881

907

916ALTERNATE 1

XSECTION ?T

32L 251

3.48

ALTERNATE

XsÊCTION 22

323 2s3

3. 65

ALTERNATE 1

XSECTION 23

140

151

206

476

492

497

3. 70

1.86

188

85

92

ALTERNATE 1

XSECTION Z4

113

1"21

.61

ALTERNATE. ].

XSECTION 25

597

602

145

ALTERNATE

XsECTION 26

166 126

t.?2

188

2LL

364

378

64

tlfrlror9_?.:!:.1

ALTERNATE I 422 311 28I 229 L74

TRZO --------- -------------- SCS -
WHC WILLOW.HIGGINS CR. FN:6TRES7O.fz} O7/T2/OO 2@5X10 DIV 450 AT VERSION

L2/L7/+à 65OAF ADDED T0 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN RMS2 2.o4TEST
15:29:38 SUMI'{ARY, l0B N0. 1 PAGE 54

SUMMARY TABLE 3

377

391

395

r.29

276

288

29r

78

B7

142

150

26

L62

266

278

48

r.28 104

1.41

sTORM D]SCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES

QUESTION MARK (?) AFTER: oUTFLol'f PEAK - RISING TRUNCATEo I'iYDRoGRAPH.

XSECTTON/ DRAINACE

\44

233

245

42

STRUCTURE AREA

ID (SQ ¡4I)

116

187

197

34

XSECTION 27

ALTERNATE

XSECTION 28

ALTERNATE ].

XSECTION 29

ALTERNATE 1

XSECTÍON 3O

STORM NUMBERS
I2

ALTERNATE ].

XSECTIOÑ 31

r-.48

ALTERNATE 1

XSECTION 32

1 .49

428

443

448

r.91

ALTERNATE

3!7

330

336

454

467

A97

1.95

288

4

?33

2A4

248

33r

2.03

608

623

658

300

305

407

419

444

5

L78

186

189

253

260

277

341

362

- 45 -



CTOMR . OUT

XSECTION 122

1
TR2O

ALTÊRNATE

[{HC WILLoW-HIGGINS CR - FN:6TREs7o.r2o 07/I¿/00 2@5x10 DIV 450 AT VERSIoN

L2/!7/Èfr 6504F ADDED T0 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN RMBz 2.o4TEST
15:29:38 SUMI'4ARY, l0B N0. t PAGE 56

SUMMARY TABLE 3

STORM DISCHARGEs (CFs) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATEs

QUESTION MARK (?) AFTER: OUTFLOW PEAK - RI5ING TRUNCATEO HYDROGRAPH.

XSECTION/ DRAINACE
STRUCTURE AREA STORM NUMBERS.

ID (SQMT) T 2 3 4 5

52

120

XSECTION 123

ALTERNATE

xsÊcrroN 124

81

ALTERNATE

XSECTION 12 5

ALTERNATE 1

XSECIIoN 126 7.24

ALTERNATE 1

xsEcTIoN 127 .70

67

.22

51

ALTERNATE

xSECTIoN 128

119

rto

r-99

1929

403

35

scs -

.41

ALTERNATE

XSECTION 129

90

L21

151

13 56

272

ALTERNATE

XSÊCTION 130

79

111

L32

1179

22r

105

l-00

90

187

ALTERNATE 1

xSECTIoN 139

.32

ALTERNATE 1

XSECTION T4O

65

9I

110

964

162

88

83

52

1.51

85

125

31

ALTERNATE

XsECTTON 141

].2/L7/2010 3:37 PM

.54

159

154

192

51

70

86

720

99

69

64

18

113

65

95ALTERNATE l

XSECTION 142

80

1.2 0

115

118

218

ALTERNATE 1

XSECTION 143

.34

ALTERNATE

299

162

238

303 3

232

TR2O
wHc
t2/L7
15:29

18 .46

WILL0W-HI66INS CR - FN:6TRES7O.T20 07/L2/00 2@5X10 DIV 450 AT VÊRSIoN

/** 650AF ADDED T0 34 BUL 70 sTR 90-1350+AF WITH NRCS CHAN RMBZ 2.04TEST
:38 SUMI'1ARY, l0B N0. 1 PAGE 57

SUMI4ARY TABLE 3

STORI'I DISCHARGES (CFs) AT XSECTIONS ANO STRUCTURES FOR ALL ALTERNATES

QUESTION MARK (?) AFTÊR: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH.

XSECTION/ DRAINAGE
S'IRUCTURE AREA STORM NUMBERS.

rD (sQ¡4r) r 2 3 4 5

54

r20 104

rt6

1208

164

xsEcTloN 144

ALTERNATÊ

XSECTION 145

r-53

1,150

138

1087 1019

57

20.23

108

227 161 L37 108

scs -

_47_



CLOMR . OUT

STRUCTUR E

]D

STRUCTURE 9O

ATTERNATE

STRUCTURE 89

ARÊA
(sQ Mr)

9. 39

ALTERNATE I

STRUCTURE 6O

ALTERNATE 1

STRUCTURE 5O

5TORÞ1 NUMBERS.

678

ALTERNATE 1

STRUCTURE 4O

r.24

ALTERNATE 1

STRUCTURE 3O

.67

15

1a

68

r17

135

148ALTERNATE 1

STRUCTURE 2O

1. 29

11

ALTERNATE l 205 T47 ]-08

TR20 ---------- ------------- 5C5 -
WHC WILLoW-HIGCINS CR - FN:6TRE570.f20 07/L2/00 2@5X10 DIV 450 AT VERSIoN
n/r7/tà 6504F ADDED T0 34 8UL 70 STR 90-1350+AF WITH NRCS CHAN RMB2 2.O4TEST
15:29:38 SUi4MARY,108 N0. 1 PAGE 59

SUMMARY TAELE 3

1.41

54

r.49

49

1.95

sTORI4 OTSCHARGES (CFS) AT XSECTIONS AND STRUCTURIS FOR ALL ALTÊRNATES

QUESTIoN MARK (?) AFTER: oUTFLoW PEAK - RISING TRUNCATEo HYDR06RAPH.

XSECTION/ ORATNAGE

STRUC¡'URE AREA STORM NU¡4BERs.

ID (sQMI) 6 7 8

36

95

59

STRUCTURE 10

105

ALTERNATE 1

STRUCTURE 5

69

ALTERNATE 1

STRUCTURE 2

76

ALTERNATE

STRUCTURE 1

L2/I7/20t0 3:37 PM

226

ALTERNATE

XSECTTON 1

2.10

ALTERNATE 1

XsECTION 2

239

226

97

62

t42

144

7-47

148

66

71

99

.83

ALTERNATÊ

XSECTION 3

.50

L73

162

69

43

ALTERNATE

XSECTION 4

2.49

ALTERNATE

XSECTION 5

L28

120

52

33

2.55

ALTERNATE 1

XSECTION 6

2.63

ALTERNATE 1

XSECTION 7

2.66

105

106

109

t-10

46

49

70ALTERNATE 1

XSECTION 8

.56

.61

81

3.48

82

l5

52

- 49 -



CLOMR . OUT

ALTERNATE

XSECTION 34

ALTÊRNATE

XSECTION 35

ALTERNATE

XSECTION 36

ALTERNATE

XSECTION 37

?.07

ALTERNATE

XSECTION 38

2.09

220

?22

ALTERNATE 1

XSECTION 39

2 .10

1 58 rr7

ALTERNATE 1

XSECTION 40

225

226

42

246

453

28

23

954

146

435

700

33

159 118

l-61 119

ALfERNATÊ

XSECTION 4L

?.26

ATTERNATE 1

f::ll9i 13 ___---i!-i?-
ALTERNATE 1

XSECTION 81 .69

5 .96

16?

.23

29

ALTERNATE

XSECTION 83

120

20

)a

L76 130

332 249

ALTERNATE 1

XSECTION 91

ALTERNATE

TR2O __________ ------------- scs -
WHC WILLOW-HIGGINS CR - FN:6TRES7O.f?0 07/12/00 2@5X10 DIV 450 AT VERSION

L2/r7/*n 6504F ADDEO TO 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN RM82 2'04TEST
15:29:38 SUMMARY, IOB NO. I PAGE 62

SUMMARY TABLE 3

1v

7 .26

15

1-3

8.25

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTUREs FOR ALL ALTERNATES

QUESTION MARK (?) AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH.

XSECTION/ DRATNACE

STRUCTURE AREA STORM NUMBERS '
ID (sQMI) 6 7 I

L2/L7/2OLO 3:37 P$

10

809

XSECTION 92

419 405

ALTERNATE

XSECTION 93

79

508

ALTERNATE 1

xsEcTtoN r-00

ALTERNATE 1

XSECTTON 107

375

15.50

ATTERNATE

xsÊcTtoN 120

19. 12

ALTERNATE

XSECTION 121

2.47

1136

1119

L70

]26

L2

43

25

ALTERNATE

XSECTION 122

1.46

926 779

ALTERNATE

.25

999

LL7

93

7

31

16

31

1

869

52

82

72

2¿



CLOMR. OUT

TR20 ---------- ------------- scs -
WHC WILLoW-HIGGINS CR - FN:6TR8570.T20 07/I?/00 2@5X10 DIV 450 AT VERSIoN
L2/I7/-'à 6504F ADDED T0 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN Rt4B2 2.o4TEST
15:29:38 SUMMARY, l0B N0. I PACE 64

SUMMARY TABLE 3

sTORM OISCHARCES (CFs) AT XSECTIONS AND STRUCTUREs FOR ALt ALTERNATEs

QUESTIoN MARK (?) AFTER: oUTFLoW PEAK - RISING TRUNCATED |-|YoRoCRAPH.

XSECTION/ DRAINAGE

STRUCTURE AREA STORM NUMBERS.

ID (sQMI) 6 7 8

xsEcTr0N 176

ALTERNATE

XSECTION 177

ALTERNATE

XSECTION 178

ALTERNÀTE

xSECTIoN 179

.21

ALTERNATE

XSECTION 180

.21

ALTERNATE

XSECTION 181

7.45

69

1

6L4

3

894

264

300

954

146

L?

90

4

15

ALTERNATE

xSECTIoN 182

53

r

446

3

871

73

99ALTERNATE

XSECTION 183

7.92

ALTERNATE

XSECTION 190

4r

1

330

¿

789

13

54

B. 15

ALTERNATÊ

xSECTÍoN 191

9.39

.I2/_I7..n0t0 3137 PM

ALTERNATE

XSECTION 197

L7.85

ALTERNATE

XSECTION 198

.35

ALTERNATE 1

XSECTTON 199

.35

ALTERNATE

TR2O
!.,Bc
t2/r7

WILLOhI-HIGGINS CR - FN:6TRE570.120 07/L2/00 2@5XI0 OIV 450 AT VERSION

/"" 650AF ADDED T0 34 BUL 70 STR 90-1350+AF WITH NRCS CHAN RMBZ 2.04TEST

.37

106

808

END OF 1 ]OB5 IN THIS RUN

9. 39

78

64 45

5C5 TR-20, VERSION 2.O4TEST
v./HC FILES

INPUT = clomr.t2o , CIVEN DATA FIIE.
oUTPUT - clomr.out , DAIED rZhT/Èç,15:29:38

FILES CENERATED - DATED tZlI7/ã*,15:29:38

scs -
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The effective flow rates published in the FIS were superseded in the late '1980s

(approximately 1988). A new hydrologic model, including enhanced subbasins, was
completed and calibrated to the 1987 storm event. These flow rates upstream of York Road
have been used since this time. This hydrologic model was again revised to reflect the
construction of Structure 140 and the flows downstream of this structure have been certified
by IDNR-OWR.

The effective HEC-2 hydraulic model for the South Unnamed Tributary of Willow Creek
upstream of York Road does not include the numerous projects that have taken place along
this watercourse. CBBEL developed a HEC-RAS model for the South Tributary of Willow
Creek that reflects all of the projects to date, including the Thorndale Avenue and York
Road crossing improvements. This model was approved for the York Road and Thorndale
Ave improvements by both DuPage County and IDNR-OWR.

A HEC-RAS model for Willow Creek from the upstream face of the Canadian and
Northwestern Railroad to the confluence with the Des Plaines River is being used for
Completion Phase (Phase 2) permitting purposes within the O'Hare Airport.

The effective HEC-2 hydraulic model for the North Unnamed Tributary of Willow Creek has
been revised and reviewed by DuPage County and IDNR-OWR for various construction
activities along the watercourse.
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BASELINE CONDITIONS ANALYSIS
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HEC-RAS Plan: Baselino
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EXISTING CONDITONS ANALYSIS
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HÊC-RAS Plan: Nat - CP&UPRR (Cont¡nued)
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653.05

652.83

6.635

654.99

654.69

Vel Head

MAINSTEM

lG,YEAR

655.75

655.42

MAINSTEM

6.637

SO.YEAR

lfil

MAINSTEM

6.637

1OO-YEAR

653.07

653.04

6.637

655 03

MAINSTEM

654.98

o.20

Frctn Loss

655 77

MAINSTEM

655.73

0.27

b.þJv

MAINSTEM

o.29

6.639

tftì

IO.YEAR

653.14

653,06

6.639

SGYEAR

655 13

MAINSTEM

0.0'1

655.01

1 OO.YEAR

C&ELoss

655.86

MAINSTEM

0.02

655.76

6 642

MAINSTEM

0.02

6 642

lO.YEAR

Culverl

653.03

6 642

5O-YEAR

MAINSTEI\4

654.99

0.0'l

1

0.00

OO-YEAR

653.45

MAINSTEN4

655.70

0.01

6.643

0.00

Q Left

655.48

MAINSTEI\4

0.01

6 643

'10-YEAR

0.00

656 23

l.Jsl

6 643

5O-YEAR

SOUTH TRIB

0.t1

1 OO-YEAR

0.o2

653.85

SOUTH TRIB

0.02

652.11

0.14

6.644

Q Channel

0.03

655.80

SOUTH TRIB

003

654.41

0.

6.644

1O-YEAR

002

16

656.56

0.03

655.1 3

A A¿lt

5O-YEAR

lclsì

SOUTH TRIB

1 OO-YEAR

o.o2

654.18

SOUTH TRIB

000

603.00

653 85

Â Â¿5

0.04

656.02

SOUTH TRIB

0.00

996.00

655 80

Q R¡ohl

6 6¿5

1.34

'10-YEAR

0.o2

l'156.00

656.75

000

656.56

1.O7

6 6¿5

5O-YEAR

fcfsì

SOUTH TRIB

1 OO-YEAR

1 10

655.04

SOUTH TRIB

005

603.00

6 66¿

656.44

SOUTH TRIB

655 58

0,07

000

99ô 00

ToD W¡dth

I 66¿

1O-YEAR

0.00

657.08

I 156.00

656 36

0,08

000

6 66¿

5O-YEAR

1.69

SOUTH TRIB

0.00

ffil

I OO-YEAR

655 l5

SOUTH TRIB

654 59

603 00

6 683

656.51

SOUTH TRIB

656 01

0.65

996.00

38.00

6 683

IO-YEAR

000

657.1 3

't 154.31

656 70

o44

38.00

6 683

5O-YEAR

000

soUTt{ TRtR

039

38 00

I OO-YEAR

000

655.39

SOUTH TRIB

654.76

603 00

721

656.76

191.09

SOUTH TRIB

656.1 1

0.45

996,00

) 721

lO.YEAR

000

657.35

220.'ta

t'156.00

656 77

0.43

0.40

).721

5O.YEAR

000

231 41

SOUTH TRIB

0.38

o.32

I OO.YEAR

000

655 73

SOUTH TRIB

655 39

033

i.759

656 84

'196.42

SOUTH TRIB

656.75

039

1.759

1O-YEAR

0.79

1008.18

657 4

657.35

040

0.33

603.00

5O-YEAR

i.759

5.04

o.42

1050.50

SOUTH TRIB

036

o.22

996,00

15.58

1 OO-YEAR

032

656.48

1 156.00

SOUTH TRIB

655 18

0.19

19.86

ì 797

657.2s

199.69

SOUTH TRIB

656,62

000

ì.797

1O-YEAR

0.09

657.70

234.43

657.26

0.06

0.00

597.62

5O-YEAR

007

SNIITH TRIFI

000

0.00

979.15

lOO.YEAR

005

656.90

1 t 34.35

SOUTH TRIB

656 28

000

6 834

657.73

656 97

0,55

6 834

lO.YEAR

0.0'1

658. t t

657.46

o02

o22

603.00

6 834

SO.YEAR

0.00

219 18

001

0.16

996.00

0.34

1 OO-YEAR

0.00

1224.97

657.60

1 156.00

656 63

000

127

i.872

1230.05

658.56

657.34

6.872

o21

1.79

lO.YEAR

005

658.86

657.73

0.23

o2a

603 00

SO.YEAR

002

1208 75

o.24

o24

996 00

IOO-YEAR

001

1234 77

658.1 2

I 156 00

0.22

1240 13

659.14

658 21

o26

10-

o72

659.45

658 51

039

0.16

603.00

50-

YEAR

040

0,06

40 25

0.38

11 19

s96.00

YEAR

1 OO-YEAR

027

658.55

1 156.00

657.94

0.05

21 09

52.26

659 62

658,88

o.24

56.86

,IO.YEAR

040

659 93

'to12.1'l

659.1 6

034

003

94,68

sO.YEAR

573,56

0,45

241.34

036

o02

891.7

47.7s

0.36

658.90

29200

658.41

o02

6 1.66

659 98

659.43

0.19

68 65

o.70

660,30

105.64

659.73

o.26

o.02

205.34

o82

122.80

1 93.94

29.12

o.29

003

49 30

236.85

076

659.25

23276

93.05

658 77

0.04

244.O4

660.38

68

659.82

o14

69,35

0.51

660.12

0.19

0.00

64.85

190.31

0.58

16'13.38

I 19.83

13,98

0.20

000

279 36

0.58

'181816

143.49

27 A1

659 07

000

297.76

1907 87

33.95

660 13

0.13

0.43

0.17

0.01

43.47

223 48

o.47

18 04

0.

0.01

85.77

54 47

33674

o.47

18

104.98

32.69

0.01

69,00

369.70

39.48

0.'t 8

75 35

034

000

51 A7

o25

238.'18

0.36

25.67

0.01

97.

360.65

49.31

0.37

113.73

47.44

001

19

395.40

55.24

56.81

59,40

0.33

0.00

227.34

035

3'1.94

0.00

343.63

37 1

59.58

41 95

0,00

380.0(

69 61

44.57

003

46.08

3 t4.00

34.79

36 35

0.04

85.40

506.00

65.18

46 89

99.46

570 00

76.27

50 57

43.40

204 14

82 36

36 08

302 41

41

332.89

42.66

14

235.44

63.78

36.40

1 18.19

41.69

1 37.65

43.23

35.1 6

44.24

66.72

51. 58

53.70

33 76

38.48



HEC-RAS Plan: NaLYork

Reach

SOUTH TRIB

SOUTH TRIB

SOUTH TRIB

SOUTH TRIB

6.872

SOUTH TRIB

River Sta

6.879 M¡ller Flu¡ds En

SOUTH TRIB

SOUTH TRIB

6,886

SOUTH TRIB

6.886

6.886

SOUTH TRIB

SOUTH TRIB

ô.904

Profile

SOUTH TRIB

6.904

1OO-YEAR

6 904

SOUTH TRIB

JOUTH TRIB

6.942

tr G Flêv

JOUTH TRIB

6 942

lO.YEAR

SGYEAR

6.942

ffil

SOUTH TRIB

lOO.YEAR

660.70

SOUTH TRIB

6.956

W.S. Elev

SOUTH TRIB

6.956

lGYEAR

Culvert

6.956

sGYEAR

tfil

SOUTH TRIB

1 OO-YEAR

659.27

660.43

SOUTH TRIB

6.98

860 42

Vel Head

SOUTH TRIB

IO-YEAR

6.98

660_75

iO.YEAR

).98

tfrì

SOUTH TRIB

1OO-YEAR

659.50

659.09

SOUTH TRIB

).999

660.66

0.28

SOUTH TRIB

660.17

Frctn Loss

1O-YEAR

ì,999

660.98

660.48

5O-YEAR

ì 999

SOUTH TRIB

tft)

IOO-YEAR

659.93

SOUTH TRIB

659.29

7.037

661.10

SOUTH TRIB

0.18

660.37

IO-YEAR

036

7 037

C&ÊLoss

66't.42

0.25

660.68

5O-YEAR

7.O37

SOUTH TRIB

0.27

1OO-YEAR

660 07

lfn

SOUTH TRIB

659.75

7,056

661 25

SOUTH TRIB

6ô0.86

o.21

1O-YEAR

7 056

661.57

0.05

661.'t7

0.28

5O-YEAR

7 056

Q Left

SOUTH TRIB

0.30

,IOO-YEAR

660.34

SOUTH TRIB

lcfsì

659 89

7.O75

66'1.52

SOUTH TRIB

661.00

0.

7.075

1O-YEAR

0.21

17

661.85

96.49

661.31

o.23

7 .075

5O-YEAR

Q Channel

0.22

SOUTH TRIB

0.25

lOO.YEAR

0.22

660.50

SOUTH TRIB

660.1 9

lc.fs )

7.084

661.68

SOUTH TRIB

661,32

0.19

7.084

10-

0.43

66202

43.56

395.34

661.64

o.25

o.o2

7.O84

YEAR

0.44

SOUTH TRIB

82.86

o.27

o02

ô Þiñhl

YEAR

1 OO-YEAR

0.44

660 71

SOTJTH TRIB

97.

660.35

0.02

7.094

lcfs)

661 92

SOUTH TRIB

10

661.48

o14

7.094

10-

0.14

39.28

235.16

661.80

019

0.00

7.O94

5O-YEAR

YEAR

0.14

78.17

SOUTH TRIB

356.02

o.21

0.00

74.12

l-op \Mdth

1 OO-YEAR

0.14

660,81

SOUTH TRIB

394.24

660.63

0.01

95. t3

7.132

662.03

SOUTH TRIB

661 80

0.15

tftì

7.132

1O-YEAR

0.26

662.38

242.79

662.14

o.20

0.00

47 22

7.132

5O-YEAR

o.27

35.29

SOUTH TRIB

366 55

o23

0.00

90.26

39.83

1OO-YEAR

o.27

67.

660 92

107.93

SOUTH TRIB

403.27

660 70

0.0'1

7.136

78 66

12

662.15

SOUTH TRIB

0.08

661 87

7.136

1O-YEAR

0.

662.50

0.00

232.29

662.21

01t

16

5O-YEAR

7.136

0.

3'1.93

SOUTH TRIB

0.01

349.9 1

33.85

16

1 OO.YEAR

0.

61.32

660.98

0.01

385.30

38.68

660.82

17

7.'t45

7 1.60

662.21

SOUTH TRIB

40.06

662 00

012

7.145

lO.YEAR

0.

662.55

SOUTH TRIB

0.00

58.06

298.23

662 34

0.

21

7.'t45

SO.YEAR

o.22

16

108.21

34.49

SOUTH TRIB

468.62

33.85

0.

000

,IOO-YEAR

0.23

661 09

17

65.84

126.54

524.30

44.59

660.86

0.01

7.156 Thorndale Ave

662.34

76.77

SOUTH TRIB

47.66

662.04

0.1

lO.YEAR

009

SOUTH TRIB

54.70

662.46

015

00

220.98

7.168

5O.YEAR

010

103 72

15.77

SOUTH TRIB

0.16

0.0

33'f .50

36 28

7.1ô8

1OO-YEAR

0.10

661 29

11039

37.38

660.97

0.01

366.00

46.52

7 1ô8

662.55

45.70

SOUTH TRIB

662.'t7

o.12

49.39

lO.YEAR

0.11

662 88

SOUTH TRIB

4A.21

662 49

0.18

0.01

223.55

7.181

SO.YEAR

0.12

34 96

134.67

009

0.01

9'l 80

334 48

lOO.YEAR

7.181

o't2

661.36

107 -82

66.29

277.69

661 21

0.02

374.42

7.181

77 46

66262

524.98

662.43

013

005

662.96

o17

000

43 86

ZJÞ Có

7.191

006

35.75

018

000

75 50

358 86

3A 27

7

lGYEAR

0.04

661.43

67.80

191

397 37

661.1 9

000

88.93

45.38

SO.YEAR

66271

81

009

662 39

47.

I OO-YEAR

0.1 1

19

663.05

58 87

217.14

662.71

0.'t 1

000

43

0.

'103 94

29 26

o.12

329.95

12

0.01

IO-YEAR

0,09

Culvert

120 92

55.34

661.38

001

363.78

41

43.41

5O-YEAR

64

662.63

49.46

lOO.YEAR

0.20

It

661.52

23.83

662.97

0.23

208 35

000

o.20

663.00

53.00

30 99

0.2s

31357

44.75

0.00

'10-YEAR

100.55

o.20

1 55.96

663.43

345 75

51.24

0.03

5O-YEAR

1't7.29

005

53 13

004

661.54

007

55.54

260.97

661.46

0.00

004

104 A2

663.02

46.78

406.06

39 70

662.92

0,08

0.01

004

663.45

122.22

88.49

347.55

50 68

663.34

001

103.33

54.37

0.03

661.57

62 21

219 A2

661.52

o02

0,04

11890

29 20

663.04

328 26

42

662.99

006

004

0.04

138.49

68 95

36276

53 44

663.42

0.08

004

66 50

0.09

57 21

20232

66't 54

004

2.07

38 64

005

13 31

289 35

40.39

663.01

0.02

206.70

7292

18 76

31675

o.o2

0.05

85.02

215.96

0.03

31 '1.08

49.47

487.24

003

38.76

o.o2

97.74

0.03

543 56

45.02

114.76

001

46 67

0.01

2A7 00

253 53

461.00

0.85

003

881.88

517 00

0.00

545

o.o2

913.31

7.69

0.01

0.0 t

29.77

287 00

35.56

000

46't.00

000

517.00

10

54 90

90.53

287.OO

6202

1 99.87

63.80

461.00

5 17.00

185.85

71

1't3 39

71

124 ø7

10 62

84 54

22.62

92.60

94 95

95.25

104 37



EC.RAS PIan:

Reach

SOUTH TRIB

SOUTH TRIB

at-Yorft

SOUTH TRIB

SOUTH TRIB

7 .191

SOUTH TRIB

River Sta

SOUTH TRIB

7.22

SOUTH TRIB

7.22

7, 22

SOUTH TRIB

SOUTH TRIB

7, 247

SOUTH TRIB

7.247

7.247

Profile

SOUTH TRIB

IOO-YEAR

SOUTH TRIB

7.259

SOUTH TRIB

7

IGYEAR

259

7

E.G. Elev

SGYEAR

259

SOUTH TRIB

1 OO.YEAR

SOUTH TRIB

7

ffil

265

SOUTH TRIB

7

lG.YEAR

663.47

265

7

5G.YEAR

W.S. Elev

265

SOUTH TRIB

1 OO.YEAR

661.64

SOUTH TRIB

7.

663.08

tftì

289

SOUTH TRIB

7.

1O-YEAR

663.51

289

663.44

7

5GYEAR

289

Vel Head

SOUTH TRIB

1OO-YEAR

661.7'l

SOUTH TRIB

66'1.62

7.314

663.13

lñì

SOUTH TRIB

663.06

7 .314

1O-YEAR

663.55

663.48

7 314

5O-YEAR

SOUTH TRIB

0.03

Frctn Loss

1 OO-YEAR

661.74

SOUTH TRIB

66't.69

7 33'l

563.15

SOUTH TRIB

0.03

663.1 0

7 33'l

lfil

'1O.YEAR

663.57

0.03

663.52

7 331

SO.YEAR

SOUTH TRIB

003

1OO-YEAR

0.o2

C&ELoss

661.79

SOUTH TRIB

661.72

7.35

663.18

SOUTH TRIB

663.12

0.03

7.35

1O-YEAR

0.07

663.60

tft)

663.54

0.03

7.35

SO.YEAR

0.04

SOUTH TRIB

0.03

,I OO-YEAR

0.04

662.04

SOUTH TRIB

0.00

661.70

/.391

Q Lett

663 36

SOUTH TRIB

663.1 I

0.03

7.39 1

lO.YEAR

0.07

663.76

0.00

l.fsì

663,53

0.03

7 391

sO.YEAR

0.05

SOUTH TRIB

003

0.00

1 OO.YEAR

0.04

235.07

662.26

SOUTH TRIB

661 90

0.00

7.399

Q Channel

663.54

SOUTH TRIB

663 2l

0.09

7.399

lG,YEAR

0.03

196.02

663.93

663.61

0.07

0.00

lcfsì

5O-YEAR

0.02

337.41

SOUTH TRIB

0.00

0.07

1 OO-YEAR

0.02

382.68

662,60

SOUTH TRIB

254.86

662.1 I

0.00

7, 406

663,84

SOUTH TRIB

663 46

0.

Q Rlqhl

7.406

1O-YEAR

0.03

219.67

664.21

14

663.84

0.00

0.15

7

5O-YEAR

90.98

0.02

lcJs\

406

368.01

SOUTH TRIB

0.00

123.59

0.14

1 OO-YEAR

0.01

663.00

4't5.44

SOUTH TRIB

662.3 t

000

'134.32

7.431

27.O7

664.20

SOUTH TRIB

663.53

0.07

Top Width

7.43'l

1O-YEAR

o.24

664.55

223.65

663.90

0.08

0.02

7.431

5O-YEAR

67.33

0.15

372.17

SOUTH TRIB

0.08

0.01

fft ì

92.99

o.14

OO-YEAR

663 49

419.69

SOUTH TRIB

662 83

0.0'l

101 56

7 .447

664.70

'107.03

SOUTH TRIB

663 99

o.29

7 447

,IO.YEAR

0.21

665 04

100.20

664 34

031

7 447

0.01

5O.YEAR

63.35

0.18

220.16

SOUTH TRIB

85.61

0.31

0.02

1 OO-YEAR

88,83

0.16

663,57

254.43

ÞbJ,JC

92.64

7.456

o.02

97.31

664.79

SOUTH TRIB

664.51

o.'t7

94.72

7.456

,IO-YEAR

o.2a

665, 1 5

SOUTH TRIB

127.O2

664.85

o21

7.456

0.01

17276

5O-YEAR

o.23

232.O3

SOUTH TRIB

o22

213.46

4437

0.01

1 OO.YEAR

o.22

663 64

267.88

663 39

226.32

9't .4 I

7.463 Thomas Ave

0,01

664 88

SOUTH TRIB

664.53

o.'t4

93.50

,IO-YEAR

0.39

665 24

SOUTH TRIB

'164.96

664 85

0.19

7.47

007

159.98

SO.YEAR

035

285.14

SOUTH TRIB

14.04

0.'19

0.07

22A 97

85.1 I

7.47

1 OO-YEAR

0.34

664 05

325 07

27.38

663.42

007

249 12

91.92

7.47

665.31

3225

SOUTH TRIB

664.56

o17

93.93

1O-YEAR

0.49

665.66

1t388

SOUTH TRIB

664.89

o.27

7,486

001

't22.04

5O-YEAR
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IDNR.OWR FLOODWAY PERMIT SUMMARY
COMPENSATORY STORAGE CALCU LATIONS

SECTION 12



@giî,ä"$aflffi'
Applicant Agency:

Route:

Section:

General Description (bridge length, bridge width, number of spans, abutment type, proposed scope of work within
floodway, etc.):

lllinois Department
Transportation

Existing Facility: There is no structure where Ramps Q5, Ramps Q1, 04, P5 and Ramps P1,P2, P8 are proposed.
Proposed lmprovement: Proposed structure consists of:4-11'(span) x S(rise) reinforced concrete box culverts (RCBC)
Ramp Q5 4-11'(span) x 5'(rise) reinforced concrete box culverts (RCBC) at Ramp Q1, 04, P5 (P5 STA: 550+00),
1O'(span) x 5'(rise) RCBC at Ramps P1, P2, PB (P2 STA: 217+30).

1. ls the proposed work classified as repairs such as deck replacement, lYes X No
pavement resurfacing, or the armoring or filling of a scour hole?

2. Does the proposed work only consist of modifications to the existing structure E Yes X No
which will occur above the regulatory 1O0-year flood profile?

Note: lf the answer to question 1 or 2 is yes, no permit is
required and questions 3 through 12 may be omitted.

3. Does the proposed work below the regulatory 100-year flood profile consist of E Yes X No

widening of the existing structure by 12 feet or less?

Note: lf yes, Regional Permit No. 2 applies and questions 4
through 9 may be omitted.

4. ls the proposed improvement, including the approach roadway, more E Yes fl No
restrictive to normal and flood flows than the existing structure?

Elgin O'Hare West Bypass

Ramps C,4,P1,P2,P5, P8, Q1

of County: DuPage

Permit Summary for Floodway
Gonstruction in Northeast lllinois

Stream:

SN:

Willow Creek South Tributary

5.

6.

ls a Channel Modiflcation proposed?

Are there any buildings or structures located upstream in the 100-
year floodplain within the influence of the structure backwater?

6a. lf no, does the backwater of the proposed improvement
backwater of the existing structure by more than 0.1 foot?

6b. lf yes, does the proposed backwater exceed the natural
elevation by more than 0.1 foot?

Are transitions required for this project?

ls the flood proflle at the project site impacted by backwater from
a downstream receiving stream?

lf yes, list frequency of starting elevation for analysis:

7.

8.

P¡inted 11126120'12

at
3-

exceed the

high water

XYes fl No

EYes X No

flYes X No

!Yes n No

!Yes XNo

flYes X No

Page 1 of3 D1 PD0o24 (03/04/08)



9. ls backwater from a downstream structure affecting the flood
profìle at the project site?

9a. Was the existing downstream structure used in the analysis for
determining flood profile at the project site? years? (Attach
documentation)

9b. ls the downstream structure scheduled for improvement in the next 5?

9c. Was the proposed downstream improvement used in the analysis?

10. ls a floodway map change required due to the proposed project?

1 1. Will fill or material be placed in the floodway due to the proposed
work?

11a. lf yes, is compensatory storage provided at the project location?
(Attach a copy of completed Attachment A)

1 1b. lf the answer to 1 1a is no, is compensatory storage provided at another
location? lf yes, give location and attach a copy of completed
Attachment A.

11c. Has compensatory storage relief been granted? (Attach
Documentation)

12. Coordination based on Memorandum of Agreement has occurred with
Agency(ies) (Attach documentation):.

All engineering analysis has been performed by me or under my direct supervision.

Signature:

Date:

XYes ENo

I Yes E tlo

FOR DEPARTMENTAL USE ONLY

ls a permit required for this project?

lf yes, specify type of permit:

EYes !No
XYes n No

XYes ! No

XYes ENo

XYes DNo

EYes ENo

n Yes XI No

!Yes XNo

IUP.E. #:

P.E. Expiration Date:

Printed 11126120'12

! Yes

E Floodway,

D l,lo

I Regional 1, E Regional2

Page 2 of 3 D1 PD0024 (03/04/08)



Permit Summarv
(Attachment A - Compensatory Storage)

Part of Permit Summary for Floodway Construction in Northeast lllinois:

A Phase I (Preliminary) D Phase ll (Final)

Applicant Agency:

Route:

Section:

Provide the following information for ltem 11:

a. Flood Water Elevations (Natural): 10O-year655.46-660.13 ft. 1O-year652.80-660.13 ft.
Normal 649.54-657.36 ft.

*Elevations in NAVD 1988
b. Determine the amount of fill or material being placed in the floodway:

1. Between the 1O0-year and 1O-year flood elevation 19,521 cu. yds.

2. Between the 1O-year and normal water elevation 21,457 cu. yds.

c. Determine the volume being provided to compensate for above item b:
(i.e. from structures removal, excavation, etc.)

1 . Between the 1OO-year and 1O-year flood elevation 40,656 cu. yds.

2. Between the 1O-year and normal water elevation 35,816 cu. yds.

d. Mark on the exhibits the location and amount of compensatory storage to be excavated. Also
show the location of floodway and floodplain boundaries. (lnclude a set of plans and cross sections)

Attach copy of calculations and Exhibit(s) reflecting the above finding.

Allengineering analysis has been performed by me or under my direct supervision.

IDOT

Elgin O'Hare West Bypass

Ramps 04,P1,P2,P5, P8, Q1

County:

Stream:

SN:

DuPage

Willow Creek South Tributary

Signature:

Date:

P¡inted 1112612012

IUP.E.#:

P.E. Expiration Date: It 
Lto ts

Page 3 of 3 D1 PD0024 (03/04/08)



ELGIN O'HARE WEST BYPASS

WILLOW CREEK

EXISTING CONDITIONS PROJECT AREA FLOODPLAIN VOLUME SUMMARY

HEC-RAS Plan:  Willow Creek - Existing Conditions PROJECT AREA  PROJECT AREA  

FLOODPLAIN FILL FLOODPLAIN FILL

0-10 YEAR INCREMENTAL STORGE VOLUME VOLUME 10-100 YEAR INCREMENTAL STORGE VOLUME VOLUME

XSEC ID Area (sq. ft)

Distance to D/S 

XSEC (ft)

Average Area           

(sq. ft)

Incremental Volume 

(cu. ft)

Cumulative 

Volume (cu. ft)

Cumulative 

Volume                  

(acre-feet)

Project Area 

Cumulative Volume 

(acre-feet) XSEC ID

100 YR Area        

(sq. ft)

10-100 YR Area     

(sq. ft)

Distance to D/S 

XSEC (ft)

Average Area (sq. 

ft)

Incremental 

Volume (cu. ft)

Cumulative 

Volume (cu. ft)

Cumulative 

Volume                  

(acre-feet)

Project Area 

Cumulative Volume 

(acre-feet)

Willow Mainstem 6.473 175.7 1 175.7 176 176 0.0 Willow Mainstem 6.473 276.5 100.8 1 100.8 101 101 0.0

Tank Farm Road 6.49 Culvert 46120.3 46120 46296 1.1 Tank Farm Road 6.49 Culvert 25361.3 25361 25462 0.6

6.538 167.2 0.1 167.2 17 46313 1.1 0.0 6.538 265.8 98.6 0.1 9.9 1 25463 0.6 0.0

6.54 724.1 15.84 445.6 7059 53372 1.2 0.1 6.54 1292.0 567.9 15.84 333.3 5279 30742 0.7 0.1

6.59 715.2 204.06 719.6 146845 200216 4.6 3.5 6.59 1911.6 1196.4 204.06 882.2 180015 210757 4.8 4.2

6.6 711.7 73.84 713.4 52677 252894 5.8 4.7 6.6 1310.0 598.3 73.84 897.4 66261 277018 6.4 5.8

CN & UPRR 6.62 Culvert 17109.4 17109 270003 6.2 CN & UPRR 6.62 Culvert 19352.2 19352 296370 6.8

6.635 263.9 10 263.9 2639 272642 6.3 6.635 2849.5 2585.7 10 25856.8 258568 554938 12.7

6.637 1289.3 3 776.6 2330 274972 6.3 6.637 4616.0 3326.7 3 2956.2 8869 563807 12.9

6.639 92.9 10 691.1 6911 281882 6.5 6.639 230.4 137.5 10 1732.1 17321 581128 13.3

York Road 6.641 Bridge 7999.7 8000 289882 6.7 York Road 6.641 Bridge 10145.9 10146 591274 13.6

Willow South Tributary 6.642 111.8 2 111.8 224 290106 6.7 Willow South Tributary 6.642 235.0 123.2 2 246.3 493 591767 13.6

6.643 120.2 13 116.0 1508 291614 6.7 6.643 239.8 119.6 13 121.4 1578 593345 13.6

6.644 2793.7 60 1456.9 87416 379030 8.7 6.644 6254.6 3460.9 60 1790.2 107414 700759 16.1

6.645 61.9 400 1427.8 571112 950142 21.8 6.645 196.3 134.4 400 1797.6 719058 1419817 32.6

6.664 96.4 100 79.1 7913 958055 22.0 0.2 6.664 160.8 64.4 100 99.4 9943 1429759 32.8 0.2

6.683 84.3 100 90.3 9034 967089 22.2 0.4 6.683 128.8 44.6 100 54.5 5450 1435209 32.9 0.4

6.721 89.7 200 87.0 17392 984481 22.6 0.8 6.721 139.4 49.8 200 47.2 9435 1444644 33.2 0.6

6.759 100.5 200 95.1 19016 1003497 23.0 1.2 6.759 148.8 48.3 200 49.0 9809 1454453 33.4 0.8

6.797 105.7 200 103.1 20621 1024118 23.5 1.7 6.797 158.0 52.3 200 50.3 10060 1464513 33.6 1.0

6.834 123.5 200 114.6 22923 1047041 24.0 2.2 6.834 189.6 66.1 200 59.2 11837 1476350 33.9 1.3

6.872 101.8 199 112.7 22417 1069458 24.6 2.7 6.872 151.5 49.8 199 57.9 11525 1487875 34.2 1.6

Miller Fluids Entrance 6.879 Culvert 8799.0 8799 1078257 24.8 2.9 Miller Fluids Entrance 6.879 Culvert 2919.0 2919 1490794 34.2 1.6

6.886 102.4 2 102.4 205 1078462 24.8 2.9 6.886 153.6 51.1 2 102.2 204 1490999 34.2 1.6

6.904 94.4 99 98.4 9745 1088207 25.0 3.2 6.904 151.3 56.9 99 54.0 5346 1496344 34.4 1.8

6.942 104.4 200 99.4 19877 1108084 25.4 3.6 6.942 165.2 60.8 200 58.9 11771 1508115 34.6 2.0

6.956 140.8 65 122.6 7967 1116051 25.6 3.8 6.956 465.4 324.6 65 192.7 12527 1520642 34.9 2.3

6.98 114.3 135 127.6 17221 1133272 26.0 4.2 6.98 176.3 62.0 135 193.3 26095 1546737 35.5 2.9

6.999 111.3 100 112.8 11281 1144553 26.3 4.5 6.999 171.7 60.4 100 61.2 6120 1552857 35.6 3.1

7.037 152.5 200 131.9 26380 1170933 26.9 5.1 7.037 226.3 73.8 200 67.1 13423 1566280 36.0 3.4

7.056 128.5 100 140.5 14050 1184982 27.2 5.4 7.056 198.4 69.9 100 71.8 7185 1573465 36.1 3.5

7.075 133.4 100 130.9 13092 1198074 27.5 5.7 7.075 208.5 75.2 100 72.5 7253 1580717 36.3 3.7

7.084 128.0 48 130.7 6273 1204347 27.6 5.8 7.084 355.0 227.0 48 151.1 7251 1587968 36.5 3.9

7.094 122.8 100 125.4 12537 1216884 27.9 6.1 7.094 187.8 65.0 100 146.0 14600 1602568 36.8 4.2

7.132 166.0 189 144.4 27287 1244171 28.6 6.7 7.132 1349.4 1183.4 189 624.2 117979 1720547 39.5 6.9

7.136 98.7 33 132.4 4368 1248539 28.7 6.9 7.136 149.4 50.7 33 617.1 20363 1740910 40.0 7.4

7.145 197.6 47 148.2 6963 1255502 28.8 7.0 7.145 292.1 94.5 47 72.6 3411 1744321 40.0 7.4

Thorndale Ave 7.156 Culvert 13920.0 13920 1269422 29.1 7.3 Thorndale Ave 7.156 Culvert 0.0 0 1744321 40.0 7.4

7.168 202.6 5 202.6 1013 1270435 29.2 7.4 7.168 381.2 178.6 5 893.1 4466 1748786 40.1 7.6

7.181 233.0 42 233.0 9787 1280222 29.4 7.6 7.181 403.8 170.8 42 174.7 7337 1756123 40.3 7.7

7.191 230.2 71 230.2 16343 1296565 29.8 8.0 7.191 422.0 191.9 71 181.3 12874 1768997 40.6 8.0

7.220 230.4 154 230.4 35482 1332046 30.6 8.8 7.220 398.5 168.1 154 180.0 27719 1796716 41.2 8.7

CROSSING SUMMARY 0-10-year Culvert 100-year Culvert 10-100 year

Total Avg Depth Volume Avg Depth Volume Volume

Crossing HEC-RAS XS ID Culvert Size Culvert Length (ft) Culvert Area (sq. ft.) Culvert Volume (ac-ft) Culvert Volume (cu. ft.) (ft) (cu. ft.) (ft) (cu. ft.) (cu. ft.)

Tank Farm Road 6.49 3-12'x8' 341, 216, 259 288 1.80 78336 4.7 46120 7.3 71482 25361

C & NW RR 6.62 3-12'x8' 178 288 1.18 51264 2.7 17109 5.7 36462 19352

York Rd 6.641 BRIDGE 78 335.39 0.60 26160 8000 18146 10146

Miller Fluids 6.879 1-30'x6' 70 180 0.29 12600 4.2 8799 5.6 11718 2919

Thorndale Ave 7.156 3-10'x4' 116 120 0.32 13920 4 13920 4 13920 0

 

EXISTING PROJECT AREA FILL SUMMARY

Increment

0-10 Yr

10-100 Yr

TOTAL

Existing Project Area Fill Volume (ac-ft)

8.8

8.7

17.5



ELGIN O'HARE WEST BYPASS

WILLOW CREEK

PROPOSED CONDITIONS PROJECT AREA FLOODPLAIN VOLUME SUMMARY

HEC-RAS Plan:  Willow Creek - Proposed PROJECT AREA  PROJECT AREA  

FLOODPLAIN FILL FLOODPLAIN FILL

0-10 YEAR INCREMENTAL STORGE VOLUME VOLUME 10-100 YEAR INCREMENTAL STORGE VOLUME VOLUME

XSEC ID Area (sq. ft)

Distance to D/S 

XSEC (ft)

Average Area           

(sq. ft)

Incremental Volume 

(cu. ft)

Cumulative 

Volume (cu. ft)

Cumulative 

Volume                  

(acre-feet)

Project Area 

Cumulative Volume 

(acre-feet) XSEC ID

100 YR Area        

(sq. ft)

10-100 YR Area     

(sq. ft)

Distance to D/S 

XSEC (ft)

Average Area (sq. 

ft)

Incremental 

Volume (cu. ft)

Cumulative 

Volume (cu. ft)

Cumulative 

Volume                  

(acre-feet)

Project Area 

Cumulative Volume 

(acre-feet)

Willow Mainstem 6.473 175.7 10 175.7 1757 1757 0.0 Willow Mainstem 6.473 276.5 100.8 10 100.8 1008 1008 0.0

EOWB, Tank Farm Road 6.49 Culvert 95790.2 95790 97548 2.2 1.1 EOWB, Tank Farm Road 6.49 Culvert 53529.8 53530 54538 1.3 0.6

6.597 351.6 1 351.6 352 97899 2.2 1.1 6.597 2177.6 1826.0 1 1826.0 1826 56364 1.3 0.6

6.6 714.7 18 533.2 9597 107496 2.5 1.4 6.6 1307.1 592.5 18 1209.2 21766 78130 1.8 1.1

CN & UPRR 6.62 Culvert 23068.8 23069 130565 3.0 CN & UPRR 6.62 Culvert 17045.3 17045 95175 2.2

6.635 264.5 10 264.5 2645 133209 3.1 6.635 2829.8 2565.3 10 2565.3 25653 120828 2.8

6.637 1288.3 3 776.4 2329 135538 3.1 6.637 4606.2 3317.9 3 2941.6 8825 129653 3.0

6.639 92.9 10 690.6 6906 142444 3.3 6.639 229.9 137.1 10 1727.5 17275 146928 3.4

York Road 6.641 Bridge 7998.1 7998 150442 3.5 York Road 6.641 Bridge 10112.7 10113 157041 3.6

6.642 111.8 1 111.8 112 150554 3.5 1.4 6.642 234.6 122.7 1 122.7 123 157164 3.6 1.1

6.643 118.5 10 115.2 1152 151705 3.5 1.4 6.643 238.3 119.8 10 121.3 1213 158376 3.6 1.1

6.6435 1967.9 15 1043.2 15648 167354 3.8 1.8 6.6435 3200.5 1232.6 15 676.2 10143 168520 3.9 1.4

6.644 2386.4 58 2177.2 126275 293629 6.7 4.7 6.644 3899.0 1512.7 58 1372.6 79612 248132 5.7 3.2

6.645 2465.0 197 2425.7 477858 771487 17.7 15.7 6.645 5586.6 3121.6 197 2317.1 456474 704605 16.2 13.7

Willow South Tributary 6.647 161.6 1 1313.3 1313 772800 17.7 15.7 Willow South Tributary 6.647 317.9 156.3 1 1638.9 1639 706244 16.2 13.7

EOWB Ramp Q5 6.6475 Culvert 39780.0 39780 812580 18.7 16.6 EOWB Ramp Q5 6.6475 Culvert 19890.0 706244 16.2 13.7

6.648 283.4 1 283.4 283 812864 18.7 16.6 6.648 631.9 348.5 1 348.5 349 706593 16.2 13.7

6.649 229.8 52 256.6 13345 826208 37.6 16.9 6.649 694.7 464.8 52 406.7 21147 727740 16.7 14.2

6.650 236.4 45 233.1 10491 836699 56.8 17.2 6.65 733.8 497.3 45 481.1 21649 749389 17.2 14.7

6.651 442.2 140 339.3 47502 884201 77.1 18.2 6.651 951.2 509.0 140 503.2 70445 819834 18.8 16.3

6.652 413.5 187 427.8 80004 964205 99.3 20.1 6.652 805.4 391.9 187 450.4 84233 904067 20.8 18.3

6.653 193.2 105 303.4 31854 996059 22.9 20.8 6.653 298.4 105.2 105 248.5 26095 930162 21.4 18.9

EOWB Ramps P5, O4, Q1 6.654 Culvert 37260.0 37260 1033319 23.7 21.7 EOWB Ramps P5, O4, Q1 6.654 Culvert 13386.0 930162 21.4 18.9

6.655 244.9 1 244.9 245 1033564 23.7 21.7 6.655 477.8 232.9 1 232.9 233 930395 21.4 18.9

6.656 135.1 140 190.0 26597 1060161 24.3 22.3 6.656 506.4 371.4 140 302.1 42295 972690 22.3 19.8

6.657 402.1 155 268.6 41627 1101788 25.3 23.2 6.657 739.2 337.2 155 354.3 54912 1027602 23.6 21.1

6.658 429.7 120 415.9 49906 1151693 26.4 24.4 6.658 749.1 319.5 120 328.3 39397 1066999 24.5 22.0

7.12 149.4 120 289.5 34745 1186438 27.2 25.2 7.12 199.1 49.7 120 184.6 22149 1089148 25.0 22.5

EOWB Ramps P1, P2, P8 7.16 Culvert 0.0 0 1186438 27.2 25.2 EOWB Ramps P1, P2, P8 7.16 Culvert 25.3 1089148 25.0 22.5

7.21 77.2 1 77.2 77 1186515 27.2 25.2 7.21 161.6 84.4 1 84.4 84 1089232 25.0 22.5

7.22 59.1 51.34 68.1 3498 1190014 27.3 25.3 7.22 125.7 66.7 51.34 75.5 3877 1093109 25.1 22.6

CROSSING SUMMARY 0-10 year Culvert 100-year Culvert 10-100 year

Total Avg Depth Volume Avg Depth Volume Volume

Crossing HEC-RAS XS ID Culvert Size Culvert Length (ft) Culvert Area (sq. ft.) Culvert Volume (ac-ft) Culvert Volume (cu. ft.) (ft) (cu. ft.) (ft) (cu. ft.) (cu. ft.)

EOWB, Tank Farm Road 6.49 3-12'x8' 617, 490, 570 288 3.70 160992 4.8 95790 7.4 149320 53530

CN & UPRR 6.62 3-12'x8' 178 288 1.18 51264 3.6 23069 6.3 40114 17045

York Rd 6.641 BRIDGE 78 335.39 0.60 26160 7998 18111 10113

EOWB Ramp Q5 6.6475 3-11'x4' 100 132 0.30 13200 2.3 6900 4 12000 5100

EOWB Ramps Q1, O4, P5 6.654 3-11'x4' 510 132 1.55 67320 2.6 39780 3.9 59670 19890

EOWB Ramps P1, P2, P8 7.16 3-10'x4' 460 120 1.27 55200 2.7 37260 3.7 50646 13386

PROPOSED PROJECT AREA FLOODPLAIN CUT SUMMARY

Increment

0-10 Yr

10-100 Yr

TOTAL

Fill

Required 

Compensatory 

Storage at 1.5:1

Proposed Cut

0-10 Yr 12.0 18.1 25.3

10-100 Yr 13.3 20.0 22.6

TOTAL 25.4 38.1 47.9

Proposed Project Area Cut Volume (ac-ft)

25.3

22.6

47.9

Increment

Floodplain Storage Volume (ac-ft)
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Illinois Department of
f{atural Resources

Office of Water Resources . 2050 West Stearns Road . Bartlett, lllinois 60103

March 30,2012

Diane M. O'Keefe, P.E.
Deputy Director of Highways
Region One Engineer
iilinois Dept. of Transportation
210 \ /est Center Ct.
$chaumburg, lllinois 60'1 96-1 096

Ê.itention: Peter E. Harmet

Dear Ms. O'Keefe:

ELGIN.O'HARE EXPRESSWAY WESTERN BY.PASS, WILLOW CREEK FLOOD DISCHARGE
CONCURRENCE, DUPAGE COUNTY

Thank you for your December 14,2011 letter regarding the proposed Elgin-O'Hare Expressway
Western By-Pass project, which includes roadway improvements in the floodways of Willow Creek
and its tributaries. You have requested that in-lieu-of using published flood flow data, peak flood
discharges from a hydrologic study performed by Christopher B. Burke Engineering Ltd. (CBBEL) be

used to analyze the impacts of the proposed roadway improvements. lllinois Department of Natural

Resources, Office of Water Resources (IDNR/OWR) concurrence with the flood discharge values is

required.

With your letter you submitted a copy of CBBEL's November 2011 reporlwhich includes their
hydrologic study of Willow Creek, The report indicates that TR-20 was used to compute peak flood

discharge values for various flood events. The TR-20 modeling used Bulletin 70 rainfall amounts,

Huff distributions and a critical duratioh storm analysis. lnasmuch as the study was done in

accordance with accepted proceduresi, we hereby certify the peak flood discharge values shown bn

the attached undated Discharge Concurrence Form. As such, these discharges are acceptable for
use in determining compliance with IDNR/OWR Rules for the subject proejct.

Please contact Bill Boyd of my staff at 847/ô08-31 00, ext. 2025 if you have any questions.

Sincerely,

./2
ff*^l ¿.c<
Gary w. ær#,P.E., chief
Northeastern lllinois Regulatory Programs Section

GJA//B:
Enclosure: Discharge Concurrence Form

cc: Donald Dressel, Christopher B, Burke Engineering, Ltd.

Perry Masouridis, IDOT/DOH-District 1

One Natur¿l Resources Way

http/i dur,$ateil:us

62702-lnÏ

ilAR 3 1 7t17'

CHRISTOPHER
ENGINEERII

ì B, BUF
NG LTD

RKE
). I uinn. Governor



Discharge Concurrence Form

Applicant lnformation

gency/FIRM: lllinois Department of Transportation Date:
Phone:Submitted By: Christopher B. Burke Engineering, Ltd.

Address.
Applicant/Property Owner:

Hydrologic lnformation

ity or Communities Affected: Village of Bensenville, City of Chicago
ounty: DuPage Quadrangle Name (s); Arlington Heights, Elmhurst, River Forest

Stream Name: Willow Creek South Tributary, Willow Creek
Flood lnsurance Study and Map Panel: March 2007 Flood lnsurance Study; FIRM Panels 0303 and 0306 of 1006
Model Calibration? Yes X No Study Models:TR-20

Discharge Certification Locations

SECTION NAME IDENTIFYING LANDMARK*
LEGAL DESCRIPTION

(sEc., TWP., RANGE)

DRAINAGE

AREA
(sQ. Mr.)

CERTIFIED DISCHARGES OTHER FREQUENCIES

10O-YEAR

(cFS)
lO.YEAR

(cFs)
FREQUENCY

(YEARS)

FLOW

(cFS)

Willow Creek
South Tributary

Thorndale Avenue Sec 1'1, T40N, R11E 210 518 288
500-yr 683

50-yr 462
.1:'.1¡1:l: - l ,.

Willow Creek
North Tributary

Ôar^ f^^+ .,^ôt'^^ñ ^€ \/^.L o Sec 12, T40N, R11E 2.66 394 188
500-yr 618

50-yr 323
;..;;:.i¡,;¡.-.¡ t,,i:i'.. , tt,

Willow Creek
North Tributary

lmmediately upstream of the
confluence with the South

Tributary
Sec 12, T40N, R11E 3.70 602 291

500-yr 916

50-yr 497

Willow Creek Downstream of York Road Sec '1, T40N, R1 1E 5.96 1,085 574
500-yr 1,611

50-yr 937

'Loæl¡ons should be based on phys¡cal landmarks, such as -1000 fl, upslream Ma¡n Sl - Please attach a map show¡ng læal¡ons w¡th ident¡liers

Januery 2oos

N:\ldot\07OaOa\Water\Willow-Higgins Creek\Flow Certification\Oischarge Concurrence Fcrm.xlsx



Ill inois Departnieiit of
N at:l !. qI I_l gp q u rç 9s_

office of water Resources . 2050 west stearns Road . Barflett, lllinoìs

April 15, 201 1

SUBJECT: Permit No. NE2011023
, Channel Relocation and Stream Enclosures

Willow Creek
Cook and DuPage Countíes, Application No, 2011016

Rosemarie S. Andolino
City of Chicago, O'Hare Modernization Program
P.O. Box 66142
10510 W. Zemke Road
Chicago,lllinois 60666

Dear Ms. Andolino:

()n¿ N¡iu¡'¡l R¿s,rurcr:s \\rry Sprirrrticlt!. lllinois 61ir)l-llil
lrrrp:iilnr'.sr,tc il.ur

Enclosed is lllinois Department of Natural Resources, Office of Water Resources Permit No,
NE201 1023 authorizing the subJect project. This permit does not supersede any other federal, state
or local authorizations that may be required for the project.

Please be advised that the tllinois Department of Natural Resources, Office of Realty and
Environrnental Planning (OREP) participates in the regulatory programs of the U.S, An¡y, Corps of
Engineers (USACE) and may review this project if a USACE Section 10 or 404 permit is-requiied.
lssuance of a permit by the Office of Water Resor rces does not preclude OREP's provision of
comments and/or recommendations, primarily related to biological etfects of the proposed action, to
the USACE and other federal agen"ies concérning your pro;eõt.

lf any changes of the permitteC work are found necessary, revised plans should be submitted
promptly to this office for review and approval. Also, this perrnit expires on the date indicated in
Condition (13). lf unable to complete the work by that date, the permittee may make a written
request for a time extension.

Please contact Bill Boyd of my staff at 8471608-3100, ext. 2025 tf you have any questions.

Northeastern lllinois Regulatory programs Section

GJ/WB:cnv
Enclosure
cc: Chicago District, U.S. Army Corps of Engineers

Michael Vonlc, BPC Airport partners _/Donald R. Dressel, Christopher B. Burke ingineeríng, Ltd. -
City of Chicago, Depafiment of Ënvironment
City of Chicago, Department of Transportatíon
Clayton Heffter, DuPage County, EDp

TlircTiîler,5ìiJfior



PERMIT NO. NE2O11O23
DATE: April 15,2011

State of lllinois
Department of Natural Resources, Office of Water Resources

Permission is hereby granted to:

City of Chicago
O'Hare Modernization Program

P.O. Box 66142,10510 W. Zemke Road
Chicago,lllinoís 60666

to relocate 7,400 ft. of the channeland to construct stream enclosure culverts in the floodway of
Willotiu Greek in the West Half of Section 1, Township 40 North, Range 11 East of the Third principal
Meridian in DuPage County and the Southwest Quarter of Section 36, Township 41 North, Range 11
East of the Third Principal Meridian in Cook County,

in accordance with an application dated January 24,2011, and the plans and specifications entitted:

CITY OF CH¡CA.GO, O'HARE MODERNIZATION PROGRAM, TAX]WAY WK AND NORTHWEST AREA
ENABLING PROJECTS, VOLUME 1 OF 2, TITLE SHEET, SHE.ETS C-550 TO C-554, GG-2OO TO CG.

206, C.4OO,C-401, CP-O8O AND CP.O81, VOLUME2OF 2,TITLE SHEET, SHEETS S.101, S-102,
s-1 07, s-108, s-1 15, S.1 I 5A TO S-1 15D, S-1 17, S-1 19, S.120, 3-124, S-125, S-127, S-129, S,131,

S'135 TO S-140, 3-147 TO S-149, S-1534, S-154 TO S-156, S.161 TO S-163; ALL SHEETS
DATED JANUARY 5,2011, ALL SHEETS RECEIVED JANUA.RY 31 ,2A11.

d and Recommended:

Noñheastern lL Regulatory
Programs Section

lT is subiect to the terms

Approved:

Marc Miller,

ApprovaLRecommended:

Department of Natural Resources

Arlan R. Juhl, A
Office of Water

contalned he'ein.



PERMIT NO. NE2O11O23

THIS PERMIT IS SUBJECT TO THE FOLLOWING CONDITIONS:

1) This permlt ls granted in accordance with the Rivers, Lakes and St¡'eams Act "615 ILCS 5."

2l This permit does not convey title to the permlttee or recognize title of the permittee to any submerged or other lands,
and furthermore, does not convey, lease or provide any right or rights of occupancy or use of the public or private
property on which the activity or any part thereof will þe located, or otherwise grant to the permittee any righf or
interest in or to the property, whether the propêrty is owned or possessed þy the State of lllinois or by any pr¡vate or
public party or padies.

3) This permit does not release the permittee from liabllity for damage to persons or property resulting from the work
. covered by this permit, and does not authorize any injury to private property or invasion of private rlghts.

4l Thls permlt does not relleve the permlttee of the responsibility to obtain other federal, state or local authorizatlons
required for the construction of the permltted activíty; and if the permittee is required by law to obtain approvals from
any federal or state agency to do the work, this permit is not effective until the federal and state approvals âre
obtained.

5) 'The permittee shall, at the perrnlttee's own expense, remove all temporary piling, cofferdams, false wofk, and material
incldenta! to the construction of the project. lf the permittee fails to remove such structures or materials, the
Department may have removal made at the expense of the permittee.

6) ln public waters, lf future need for publlc navigatlon or other public interest by the state orfederal government
necessitates changes in any part of the struqture or structures, slrch changes shall be made by and at the expense of
the permittee or the permittee's sr¡ccessors aS required by the Department or other properly constituted agency,
withln sixty (60) days from receipt of written' notice of the necessity from the Department or other agency, unless a
longer period of ttme is specifically authorlzed.

7) The execution and detalls of the work authorized shall be subject to the review and approval of the Department.
Department personnel shall have the right of access to accomplish this purpose.

8) Starting work on the activity authorized will be çonsidered full acceptance by the permittee of the terms and
conditlons of the permit.

9) The Departmerit in issuing this permit has relied upon the statements and representations made by the permittee; lf
any sub€tantive statement or representatlon rnade by the permittee is found to be false, this permit will be revoked;
and when revoked, all rights of the permittee under the permit are voided,

10) ln public waters, the permittee and the permittee's successors shail make no clalm whatsoever to any lnterest ln any
accretions caused by the activlty.

1f ) ln issuing this permit, the Department does not ensure the adequacy of the design or structural strength of the
structure or improvement.

12l, Noncornpliance with fhe conditions of thls permit will be consldered grounds for revocation.

f 3) lf the construction activity permitted is not completed on or before @@l!;p!3|this permit shall cease and be
null and vold.

IS PERM¡T IS SUBJECT TO THE FOLLOWING SPECIAL CONDITION:

al The Permittee shall use riprap or other design measures to prevent scour and erosion where the project has the
potentiaf to increase averege channel velocities beyond the scour velocity of the predominant soll type.
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