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HYDRAULIC REPORT OUTLINE (HRO) 

 

 



HYDRAULIC REPORT
OUTLINE (HRO)

In 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.

If 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 050-0088 (Existing); SN N/A (Proposed)

 Route/Stream:  Illinois River

 County:  LaSalle

2. Prepared By:  Consultant: Parsons Brinckerhoff (PB)
 District

3. Chapter 2 of the IDOT Drainage
Manual adhered to:

Yes No
 If no, explain

Completed checklist (2-701.02) must be attached.

4. Design Considerations:
 a. Backwater limitations due to:

IDNR Individual or Floodway Permit  Yes  No
Sensitive Flood Receptor(s)  Yes No

 b. Does proposed average design velocity through the structure exceed natural channel
velocities? Yes No

 c. Is the clearance policy met?  Yes  No
 d. Is the freeboard policy met? Yes  No

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

the water, upstream       ft., downstream       ft.
 d.  Bridge  Culvert
 e.  New alignment
 f. Work planned below Q100 HWE: Yes  No

6. Hydrology: USGS  FIS  Other Upper MS River System Flow Freq. Study
 Gage data utilized?  Yes  No

7. WIT:  Attached copy of all completed WIT(s)  Yes  No See Section 3

Printed 3/7/2013 BBS 2740 (02/27/08)
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 Illinois Route 178 over Illinois River at Utica, Illinois
Hydraulic Report

A. GENERAL PROJECT DESCRIPTION

This hydraulic report examines the replacement of the IL 178 bridge (S.N.050-0088)
over the Illinois River, located approximately 0.89 miles south of Utica, IL in LaSalle
County. A General Location Drainage Map showing the project limits, bridge location,
and the subject waterway is shown in Exhibit 5-1.

The existing structure, located at roadway station 29+30.00 and river mile 229.6, was
originally constructed in 1962. It is composed of seven spans that measure 1158'-0''
back-to-back. The main span length is 378'-0" over the navigation channel of the Illinois
River. The bridge roadway width measures 30'-0" face-to-face of curbs on both the
approach and truss spans. On the approach spans, safety walks are 3'-0¾" wide
resulting in an out-to-out deck width of 36'-1½". According to the existing plans, the
navigational channel and flow attack angle to the substructure is approximately 10°,
resulting in a clear channel waterway opening for navigation of 356'0" at right angles to
the channel. The vertical clearance under the bridge main span is 44'-0", based on the
design high water elevation. Two piers (1 and 6) are 9 ft wide and 4 piers (2, 3, 4, and
5) are 10 ft wide at the submerged portion of the pier. Existing bridge plans are
presented in Section 9A.

According to the Bridge Condition Report (BCR), dated November 2011, rehabilitation
or replacement of the bridge is necessary to improve the deteriorating condition of the
structural components and to provide an extended service life. A description of the
proposed structure recommended in the BCR is provided in Section 2F. This report
discusses the hydraulics of the existing and proposed IL 178 bridges over the Illinois
River.

B. DESCRIPTION OF WATERWAY AND FLOODPLAIN

The Illinois River is an IDNR-OWR designated Public Body of Water. Approximately
7,400 ft upstream of the IL 178 bridge is the Starved Rock Lock and Dam, which is one
of a series of dams in the Illinois River whose sole function is to maintain a 9 ft channel
depth for navigation. Beyond the small amount of storage necessary to maintain the
navigation pool level, the dam passes all the river flow.

At the project location, the floodplain is a Zone AE with a designated floodway, as
shown in the Flood Insurance Rate Map (Exhibit 6-1). Section 6 also shows the flood
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 Illinois Route 178 over Illinois River at Utica, Illinois
Hydraulic Report

profiles at the project location, based on the Flood Insurance Study for LaSalle County
and Incorporated Areas, revised July 18, 2011.

Based on the survey notes, the channel bottom consists mainly of sand with some silt.
According to the most recent underwater report available, it is indicated that the top of
footings at Piers 3 and 4 are nearly exposed. There is also a large build-up of debris at
the Pier 2 cap.

C. SENSITIVE FLOOD RECEPTORS

As shown in Exhibit 6-1, the 100-yr floodplain extends to the Starved Rock State Park to
the south and north of the abandoned Illinois and Michigan Canal to the north. Several
structures north of the Illinois River were built in the floodplain.

An aerial photograph of the study area is shown in Exhibit 8-1. The 5 buildings outlined
in red were surveyed. Three of these buildings have low entry elevations below the
base flood elevation. The structure shown west of IL 178 is a strip mall across from the
Utica Car Wash with a low entry elevation of 463.79 ft. On the east side of IL 178 is a
house on 502 Clark Street with a low entry elevation of 462.19 ft. Just east of this house
is the Knights of Columbus building with a low entry elevation of 463.32 ft.

D. HIGH WATER TESTIMONIAL

The USACE Illinois Waterway Center at Starved Rock Lock and Dam was contacted on
9/21/2011 to obtain historical flooding observations. Following is the information
obtained from Ms. Kathy Higdon of the Waterway Center:

• There have been 10 floods since the Waterway Center was established 33 years
ago. The last one was in 2008;

• There have been no ice jams on the Illinois River in recent history. Most of the
ice jam problems occur upstream near Chicago;

• Flooding was observed on a low spot on IL 178 between the bridge and the
Village of Utica during the 2008 flood.

According to the IDOT Bureau of Operations there have been no pavement flooding
problems around the bridge. Correspondence notes from the conversations with the
Waterway Center and IDOT are shown in Section 12.
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 Illinois Route 178 over Illinois River at Utica, Illinois
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The all-time high water elevation at the bridge is 466.30 ft, which occurred on
September 16, 2008. This elevation was obtained by interpolating gage data between
the Starved Rock Lock and Dam and La Salle stations.

E. HYDROLOGY

Hydrologic data was obtained from the report Upper Mississippi River System Flow
Frequency Study published in August 2003 by the USACE - Rock Island District. As part
of this study, the discharge frequency relationships for the Illinois River were updated
and were based on the evaluation of gage data.

According to the report, the drainage area of the Illinois River at the Starved Rock Lock
and Dam (River Mile 231.0) just upstream of the IL 178 bridge is 11,060 square miles.
The flows used for the hydraulic analysis of the existing and proposed IL 178 bridges
were obtained from Table C-I-7 of the USACE report at River Mile 229.6. Following are
the flows for the 10, 50, 100, and 500 year frequencies:

Q10 = 94,000 ft3/s
Q50 = 124,000 ft3/s
Q100 = 137,000 ft3/s
Q500 = 163,000 ft3/s

Section 7 of this report shows the cover page of the USACE study and an excerpt from
Table C-I-7 showing the discharge frequency relationship along the Illinois River.

F. DESCRIPTION OF PROPOSED STRUCTURE

Based on the need to rehabilitate or replace the existing bridge, four alternatives were
considered in the BCR. These alternatives were discussed with IDOT District 3 in a
meeting held on June 1, 2011. This report will focus on Option D – Bridge Replacement
– Plate Girder on New Alignment. The Village of Utica anticipates public comment will
favor an eastern alignment that will avoid a bridge closure and the use of a long detour
during construction. This type of bridge also has the lowest annualized life cycle costs of
replacement as well as rehabilitation options. The proposed vertical and horizontal
alignments are designed for the posted speed limit over IL 178 of 55 mph.
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The replacement structure will consist of three spans crossing the Illinois River that
measure 1158'-0'' back-to-back, and a superstructure with a wider deck cross section of
49'-10" to accommodate roadway traffic and a shared-use path. The vertical alignment
would have to be raised approximately 7.5 ft to maintain the existing vertical clearance.
The proposed roadway horizontal alignment shift is 46 ft to the east, but within the
existing right-of-way. The flow attack angle is approximately 10°, as in the existing
structure, resulting in a low member horizontal clearance of 415'-7 1/8" at right angles to
the channel. The two proposed bridge piers are assumed to have a width of 10 ft, which
corresponds to the pier width of the middle four piers of the existing bridge. This is
subject to refinement in the TS&L phase.

The proposed bridge plan is presented in Section 9B.

G. HYDRAULIC MODEL DEVELOPMENT

The locations of the hydraulic survey cross sections, taken on April 18-21, 2011, are
shown on an aerial map in Exhibit 8-1. Stationing in River Miles corresponds to the
Illinois River stationing, where the IL 178 bridge is RM 229.6. The six channel/
floodplain cross sections shown, RM 228.32, 229.38, 229.56, 229.65, 229.84, and
230.23 were used to develop an independent HEC-RAS model. RM 230.23 is located
sufficiently far upstream of the bridge to account for the channel contraction rate and
RM 228.32 is located sufficiently far downstream of the bridge to account for the
channel expansion rate. At RM 229.38, north of the Illinois River, is a quarry which was
not included in the survey. Elevations at the quarry were obtained from the USGS map
and the area was modeled as permanently ineffective in the HEC-RAS model.

In addition to the six channel / floodplain cross sections, two cross sections were
surveyed at the upstream and downstream faces of the IL 178 bridge, at the main
channel only. These are RM 229.595 and 229.605. A 10 degree skew was applied to
these in HEC-RAS since the bridge is not perpendicular to the channel. In the floodplain
area, the elevations at the toe of the embankment for cross sections RM 229.56 and
229.65 were applied to cross sections 229.595 and 229.605, respectively.

Photographs at each cross section location and at the bridge are provided in Section
8B.
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Manning’s “n” values were determined based on these photographs and survey field
notes. Base values for “n” were adjusted using the FHWA methodology presented in
Chapter 5 of the IDOT Drainage Manual, as follows:

n = (nb + n1 + n2 + n3 + n4)m

where nb is a base value, n1-n4 are adjustments for irregularities, variations,
obstructions, and vegetation, respectively, and m is a correction factor for channel
meandering.

The main channel is deep, wide, and uniform and consists of sand. Therefore, n = nb =
0.023. This value is within the typical range for sand and was adjusted during the model
calibration, which will be discussed later.

For the floodplain, the base “n” value used is 0.026, which corresponds to coarse sand.
Following the FHWA methodology with the adjustment values for floodplains, the “n”
values were calculated as follows:

Woods (dense, summer)
n = (0.026 + 0.004 + 0 + 0 + 0.07)*(1) = 0.10

Grass (high)
n = (0.026 + 0.004 + 0 + 0 + 0.01)*(1) = 0.04

Field
n = (0.026 + 0.004 + 0 + 0 + 0.02)*(1) = 0.05

Quarry
n = (0.026 + 0.01 + 0 + 0.019 + 0)*(1) = 0.055

Survey data plots include the streambed profile, presented in Section 8C, the stream
survey cross sections, presented in Section 8D, and the roadway profiles, shown in
Section 8E. The roadway profile plot shows both existing and proposed roadway
profiles and bridge pier configurations. As shown, the proposed roadway profile is
higher than the existing. The roadway profile data shown on the plots was used to
develop the bridge data in the independent HEC-RAS model. Field survey notes and
point codes are included in Section 8F.
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Ineffective flow areas were used to model the expansion and contraction reaches. A
contraction ratio (CR) of 1 was used. The expansion ratio (ER) was computed based on
the HEC-RAS Hydraulic Reference Manual, Table 5.1. The channel has an average
slope of approximately 1 ft/mile, a ratio of bridge opening to floodplain width between
0.10 and 0.25, and overbank to mainline roughness values between 2 and 4. An ER of
1.5 is applicable under these conditions.

In addition to the surveyed cross sections, interpolated cross sections were added in the
HEC-RAS model given the long reaches between surveyed cross sections. Interpolated
cross sections are represented with an asterisk in HEC-RAS and help the model
converge on a solution.

The HEC-RAS model was analyzed using the subcritical flow regime. The downstream
boundary condition is based on known water surface elevations from the FIS profiles for
the 10, 50, 100, and 500 year frequencies at RM 228.32. Elevations in both the FIS and
the survey data are based on the NAVD88 datum. The model was calibrated to the
published FIS profiles by slightly adjusting Manning’s “n” values. The calibrated model
for existing conditions agrees with the FIS profiles within 0.1 ft at the upstream end of
the modeled reach, or RM 230.23. The proposed model was developed by changing the
bridge and roadway profile to proposed conditions and by adjusting reach lengths to
account for the 46ft alignment shift. Both existing and proposed models have the
“pressure and/or weir” bridge modeling approach due to overtopping during 100 and
500 year flows. The existing and proposed bridge pier widths are adjusted automatically
in HEC-RAS by applying the 10 degree skew in the Bridge Data Editor.

In addition to the proposed conditions model, a worst-case scenario model was
developed. This model evaluates the maximum blockage during construction with all 6
existing and 2 proposed piers. The two bridges were modeled as a single bridge
reflecting the total out-to-out width of both structures, per IDOT guidelines for dual
bridges in close proximity.

The natural conditions model was developed by removing the bridge and ineffective
flow areas (except at the quarry), and restoring all contraction and expansion
coefficients to 0.1 and 0.3, respectively.
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H. HYDRAULIC MODELING RESULTS AND CONCLUSION

HEC-RAS model input and output for natural, existing, and proposed conditions is
provided in Sections 10A, 10B, and 10C, respectively. Section 10D provides a summary
table comparing Proposed Option D to the existing bridge. As shown in the summary
table, the proposed bridge configuration results in no increase in water surface elevation
upstream of the bridge for all modeled storm events. This summary table does not
include the interpolated cross sections, which were used for computational purposes
only.

The Waterway Information Table for the IL 178 crossing of the Illinois River, and
supporting calculations are presented in Section 3A. As shown, the proposed bridge
results in no increase in headwater elevation or 10 year average velocity through the
bridge. It also provides a larger bridge opening area. The vertical clearance between the
two piers does not change under proposed conditions, satisfying the 8th US Coast
Guard District navigation requirements. Correspondence with the US Coast Guard is
summarized in Section 12.

The results also show that the existing and proposed 50 year headwater elevation are
465.16 ft and 465.15, respectively, which are slightly lower than the existing and
proposed overtopping elevation of 465.18 ft at the roadway sag near Station 0+00. The
modeling results are consistent with the flooding observation at the low spot on IL 178
reported by the USACE Illinois Waterway Center. Also, as shown in Exhibit 6-1, a
segment of IL 178 approximately 2000 ft long is built in the floodplain. Freeboard criteria
are not met at this roadway segment, which is mostly outside of the project limits for the
IL 178 bridge replacement project. In order to meet freeboard criteria, the roadway
profile will need to be raised from the project limits on the north side of the IL178 bridge
to just south of the abandoned Illinois and Michigan Canal. This is not practical given
the urban environment north of the bridge approaches and the high cost associated with
addressing IDOT policy at this location given the occasional overtopping experienced by
IL 178.

Contraction and local pier scour were computed using the live-bed and CSU equations,
respectively, within HEC-RAS. The computations are shown in Section 11A. The live-
bed equation was selected as the basis for computing contraction scour since the mean
velocity at the approach cross section (RM 230.23) exceeds the critical velocity for
sand. A D50 for sand of 0.6mm was used, which corresponds to the base value of
Manning’s n of 0.023 used in the main channel. Based on the HEC-18 methodology, the
total scour depth is 40.74 ft for the 100 year flow and 43.62 ft for the 500 year flow.
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These scour calculations assume non-cohesive material. The soil boring logs taken at
the proposed pier locations show that the top of non-weathered limestone or dolomite is
at 430.9 ft for the north pier and 432.9 ft at the south pier. According to the IDOT Bridge
Manual, non-weathered limestone or dolomite is generally not considered susceptible to
scour and, in most cases, should be assumed to arrest scour from extending below the
non-weathered elevation (100% reduction in scour depth). Therefore, the IL 178 SGR
recommends the scour elevations be revised to these elevations.

The worst-case scenario during construction with all 6 existing and 2 proposed piers in
place was also analyzed. Increases in water surface elevation of up to 0.06 ft were
observed upstream of the structure. The HEC-RAS results are included in the summary
table in Section 10D. The corresponding Waterway Information Table is in Section 3B.
Scour was computed for the 10-yr flow, as smaller flows have a high probability of
occurring during construction. The computations are shown in Section 11B. The results
obtained are similar to the proposed conditions. For example, the scour depth at
existing piers 3 and 4 and proposed piers 1 and 2 ranges from 32.40 ft to 34.38 ft.
Likewise, the scour elevations should be revised to the top of the non-weathered
limestone or dolomite.

The Illinois River is a Public Body of Water, therefore the construction will require an
IDNR – OWR Part 3704 permit. A permit under IDNR – OWR Part 3700 for construction
in floodways of rivers is also required. The proposed structure meets IDNR’s policy for
reconstruction of bridges where the proposed bridge and approach roads shall be no
more restrictive to normal and flood flows than the existing bridge.

The Hydraulic Report Outline (HRO) and Hydraulic Report Data Sheets are provided in
Sections 1 and 4, respectively. An electronic copy of the HEC-RAS model is provided in
Section 13.
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SECTION 3
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3A – PROPOSED CONDITIONS



Printed 3/7/13 BBS 2730 (Rev. 08/02/10)

Waterway Information Table

Route: FAS Route 1279 (IL 178) Existing SN: 050-0088

Section: (1)BR & 1 Proposed SN: N/A

County: LaSalle Waterway: Illinois River

Date: 3/8/2013 Prepared by: Parsons Brinckerhoff (PB)

Existing Overtopping Elev. = 465.18 at Sta. 0+00

Drainage Area = 11,060 sq.mi Proposed Overtopping Elev. = 465.18 at Sta. 0+00

Flood Freq.
Yr.

Q
Ft3/s

Opening - ft2 Natural
H.W.E.

Head – ft. Headwater Elevation
Existing Proposed Existing Proposed Existing Proposed

10 94,000 20231 20734 461.7 0.9 0.8 462.6 462.5
Design 50 124,000 23249 23957 465.1 0.1 0.1 465.2 465.2
Base 100 137,000 24359 25146 466.3 0.1 0.1 466.4 466.4
Overtop Existing >50
Overtop Proposed >50
Max. Calc. 500 163,000 26323 27240 468.4 0.2 0.1 468.6 468.5

10 YEAR VELOCITY THROUGH EXISTING BRIDGE = 4.65 ft/s 10 YEAR VELOCITY THROUGH PROPOSED BRIDGE = 4.53 ft/s
ALL–TIME H.W.E. & DATE: 466.30 ft on 9/16/2008

Scope of Work: Bridge Replacement

EXISTING STRUCTURE PROPOSED STRUCTURE

TYPE: Cantilevered Steel Through-Truss TYPE: Welded Steel Plate Girder

LENGTH: 1158'-0" back-to-back LENGTH: 1158'0" back-to-back

# SPANS: 7 # SPANS: 3

LOW BEAM: 496.40 LOW BEAM: 494.5

SKEW: 10 degrees SKEW: 10 degrees

LOW E.O.P.: 499.99 LOW E.O.P.: 505.76

 NOTE:  PROPOSED STRUCTURE DETAILS ARE PRELIMINARY; SUBJECT TO REFINEMENT IN TSL STAGE.
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ROUTE: FAS Route 1279 (IL 178) MADE BY: PMK
WATERWAY: ILLINOIS RIVER CHECKED BY: SJV

Note:   U/S bridge face is taken at RM 229.65. Approach section is taken at RM 230.23.

CALCULATE CREATED HEAD AND HEADWATER ELEVATION

Existing H.W.E.
(ft)

Proposed H.W.E.
(ft)

U/S Face of
Structure

Approach
Section

Approach Section Approach Section Existing Proposed Existing Proposed

10-year 461.7 462.0 462.9 462.8 0.9 0.8 462.6 462.5
50-year 465.1 465.4 465.5 465.5 0.1 0.1 465.2 465.2

100-year 466.3 466.6 466.8 466.7 0.1 0.1 466.4 466.4
500-year 468.4 468.8 468.9 468.9 0.2 0.1 468.6 468.6

1. Created Head is difference between H.W.E. at Existing/Proposed approach section and Natural approach section.

2. Headwater Elevation is Natural H.W.E. at face of structure plus created head.

CALCULATE FREEBOARD AND CLEARANCE

Existing Station Proposed Station
464.70 0+00 464.70 0+00

Existing Station Proposed Station
496.40 23+60 494.50 23+60

10-Year 50-Year 100-Year 500-Year
2.07 overtop overtop overtop

10-Year 50-Year 100-Year 500-Year
2.21 overtop overtop overtop

10-Year 50-Year 100-Year 500-Year
32.77 29.45 28.24 26.09

3. Low road elevation is calculated at the EOP and on the low side of the roadway.

4. Freeboard is calculated from the 50-yr design headwater elevation to the proposed low road elevation in the floodplain.
5. Vertical clearance is calculated from the natural high water elevation to the low chord elevation. Minimum is set by USCG navigation guidelines.

DATE: 3/8/2013
DATE: 3/8/2013

Low Road Elevation (ft) 3

Low Beam Elevation (ft)

Proposed Freeboard (ft) 4

Existing Freeboard (ft) 4

Headwater Elevation (ft) 2Created Head (ft) at Approach
Section 1

WATERWAY INFORMATION TABLE BACK-UP CALCULATIONS

Natural H.W.E. (ft)
Frequency

Proposed Vertical Clearance (ft) 5
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ROUTE: FAS Route 1279 (IL 178) MADE BY: PMK
WATERWAY: ILLINOIS RIVER CHECKED BY: SJV

CALCULATE EFFECTIVE WATERWAY OPENING AREA FOR BRIDGE

Frequency Existing Proposed Existing Proposed Existing Proposed Existing Proposed
10-year 20919 21373 906.3 968.0 -689 -639 20231 20734
50-year 23121 23830 916.0 978.1 128 127 23249 23957

100-year 24193 24978 923.8 985.5 166 168 24359 25146
500-year 26100 27012 928.9 991.0 223 228 26323 27240

6. From HEC-RAS Bridge Output.

7. Area is difference of Existing/Proposed W.S. Elevation inside bridge and Natural H.W.E. at upstream face, mulitiplied by top width.

Initial Waterway Opening Area in Bridge (ft2) 6 Top Width of Flow in Bridge (ft) 6 Area to add below/above
Natural H.W.E.(ft2) 7 Final Waterway Opening Area (ft2)

DATE: 3/8/2013
DATE: 3/8/2013

WATERWAY INFORMATION TABLE BACK-UP CALCULATIONS (Continued)
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3B – WORST-CASE SCENARIO DURING CONSTRUCTION



Printed 3/7/13 BBS 2730 (Rev. 08/02/10)

Waterway Information Table

Route: FAS Route 1279 (IL 178) Existing SN: 050-0088

Section: (1)BR & 1 Proposed SN: N/A

County: LaSalle Waterway: Illinois River

Date: 3/8/2013 Prepared by: Parsons Brinckerhoff (PB)

Existing Overtopping Elev. = 465.18 at Sta. 0+00

Drainage Area = 11,060 sq.mi Proposed Overtopping Elev. = 465.18 at Sta. 0+00

Flood Freq.
Yr.

Q
Ft3/s

Opening - ft2 Natural
H.W.E.

Head – ft. Headwater Elevation
Existing Proposed Existing Proposed Existing Proposed

10 94,000 20231 19346 461.7 0.9 0.9 462.6 462.6
Design 50 124,000 23249 22260 465.1 0.1 0.2 465.2 465.3
Base 100 137,000 24359 23352 466.3 0.1 0.2 466.4 466.5
Overtop Existing >50
Overtop Proposed >50
Max. Calc. 500 163,000 26323 25252 468.4 0.2 0.2 468.6 468.6

10 YEAR VELOCITY THROUGH EXISTING BRIDGE = 4.65 ft/s 10 YEAR VELOCITY THROUGH PROPOSED BRIDGE = 4.86 ft/s
ALL–TIME H.W.E. & DATE: 466.30 ft on 9/16/2008

Scope of Work: Bridge Replacement

EXISTING STRUCTURE PROPOSED STRUCTURE

TYPE: Cantilevered Steel Through-Truss TYPE: Welded Steel Plate Girder

LENGTH: 1158'-0" back-to-back LENGTH: 1158'0" back-to-back

# SPANS: 7 # SPANS: 3

LOW BEAM: 496.40 LOW BEAM: 494.5

SKEW: 10 degrees SKEW: 10 degrees

LOW E.O.P.: 499.99 LOW E.O.P.: 505.76

 NOTE:  PROPOSED STRUCTURE DETAILS ARE PRELIMINARY; SUBJECT TO REFINEMENT IN TSL STAGE.
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ROUTE: FAS Route 1279 (IL 178) MADE BY: PMK
WATERWAY: ILLINOIS RIVER CHECKED BY: SJV

Note:   U/S bridge face is taken at RM 229.65. Approach section is taken at RM 230.23.

CALCULATE CREATED HEAD AND HEADWATER ELEVATION

Existing H.W.E.
(ft)

Proposed
(Worst Case)

H.W.E. (ft)
U/S Face of
Structure

Approach
Section

Approach Section Approach Section Existing Proposed Existing Proposed

10-year 461.7 462.0 462.9 462.9 0.9 0.9 462.6 462.6
50-year 465.1 465.4 465.5 465.6 0.1 0.2 465.2 465.2

100-year 466.3 466.6 466.8 466.8 0.1 0.2 466.4 466.5
500-year 468.4 468.8 468.9 469.0 0.2 0.2 468.6 468.6

1. Created Head is difference between H.W.E. at Existing/Proposed approach section and Natural approach section.

2. Headwater Elevation is Natural H.W.E. at face of structure plus created head.

CALCULATE FREEBOARD AND CLEARANCE

Existing Station Proposed Station
464.70 0+00 464.70 0+00

Existing Station Proposed Station
496.40 23+60 494.50 23+60

10-Year 50-Year 100-Year 500-Year
2.07 overtop overtop overtop

10-Year 50-Year 100-Year 500-Year
2.07 overtop overtop overtop

10-Year 50-Year 100-Year 500-Year
32.77 29.45 28.24 26.09

3. Low road elevation is calculated at the EOP and on the low side of the roadway.

4. Freeboard is calculated from the 50-yr design headwater elevation to the proposed low road elevation in the floodplain.
5. Vertical clearance is calculated from the natural high water elevation to the low chord elevation. Minimum is set by USCG navigation guidelines.

Low Road Elevation (ft) 3

Low Beam Elevation (ft)

Existing Freeboard (ft) 4

Proposed Freeboard (ft) 4

Proposed Vertical Clearance (ft) 5

DATE: 3/8/2013
DATE: 3/8/2013

WATERWAY INFORMATION TABLE BACK-UP CALCULATIONS

Frequency
Natural H.W.E. (ft)

Created Head (ft) at Approach
Section 1 Headwater Elevation (ft) 2
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ROUTE: FAS Route 1279 (IL 178) MADE BY: PMK
WATERWAY: ILLINOIS RIVER CHECKED BY: SJV

CALCULATE EFFECTIVE WATERWAY OPENING AREA FOR BRIDGE

Frequency Existing Proposed Existing Proposed Existing Proposed Existing Proposed
10-year 20919 19966 906.3 873.4 -689 -620 20231 19346
50-year 23121 22119 916.0 883.2 128 141 23249 22260

100-year 24193 23183 923.8 890.9 166 169 24359 23352
500-year 26100 24983 928.9 896.1 223 269 26323 25252

6. From HEC-RAS Bridge Output.

7. Area is difference of Existing/Proposed W.S. Elevation inside bridge and Natural H.W.E. at upstream face, mulitiplied by top width.

DATE: 3/8/2013

WATERWAY INFORMATION TABLE BACK-UP CALCULATIONS (Continued)

Initial Waterway Opening Area in Bridge (ft2) 6 Top Width of Flow in Bridge (ft) 6 Area to add below/above
Natural H.W.E.(ft2) 7 Final Waterway Opening Area (ft2)

DATE: 3/8/2013
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Hydraulic Report Data Sheets

Route FAS Route 1279 (IL 178) P or D # P-93-035-01
Section (1)BR&1 PTB # 155-035
County LaSalle
Exist SN 050-0088
Prop SN N/A

General Information

1. Name of the Stream: Illinois River

2. Location of the Structure: ¼ of the SE ¼ of Section 17,
Township 33N, Range 2E of the 3rd P.M.

3. Hydraulic Report Prepared By:   Consultant Parsons Brinckerhoff (PB)
  District

4. Hydraulic Report Approval Authority:   District – Post PDF of HR to BBS Hydraulics SharePoint Server
  BBS Hydraulics - Submit 2 hard copies of HR to BBS Hydraulics

Site Design Data

5. Drainage Area (sq. mi.): 11,060

6. Highway Classification:   Rural   Principal Arterial
  Urban   Minor Arterial
  Other   Collector

  Local

7. Design Frequency:   30 yr   50 Yr.   Other

8. Number of Waterway Information Tables (WIT): 2
If more than one, explain:
In addition to the proposed conditions WIT, a worst case scenario during construction was considered in which all 6
existing and 2 proposed piers are in place (note: the existing bridge will be maintained open for traffic during constr.)

Hydrologic & Hydraulic Analysis

9. Hydrology Modeling (check all that apply):   USGS/Stream Stats   FIS   Gage Data
  Other Upper Mississippi River System Flow Freq. Study

10. Hydraulic Modeling (check all that apply):
a.  Method:   HEC-RAS   WSPRO   Other
b.  Manning's "n" values determined as per IDOT DM CH.5?   Yes   No

If no, explain:
c.  Source of Starting WSE: Flood Insurance Study (FIS) Profiles
d.  Non- IDOT encroachments in Survey?   Yes   No

If yes, are they accounted for?   Yes   No
e.  Does the Tailwater Control?   Yes   No

If yes, list:

f.  Were the Expansion/Contraction cones properly addressed?   Yes   No   N/A
If No or N/A, explain:
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g.  What Expansion and Contraction Rates were used? Expansion: 1.5 (X:1)
Contraction 1.0 (X:1)

IDNR – OWR Floodway Permit

11. Is area experiencing urbanization or expected to urbanize within 10 years?   Yes   No

12. Are there any sensitive flood receptors located upstream within possible backwater influence?   Yes   No
If yes, list and describe critical upstream flood damageable properties and their elevations.
Strip Mall across from Utica Car Wash (Low Entry El. 463.79); Knights of Columbus Building (Low Entry El. 463.32);
House on 502 Clark Street (Low Entry El. 462.19).

13. Is there any History of Flooding or Overtopping problems?   Yes   No
Sources of Observed Highwater:
USACE Illinois Waterway Center at Starved Rock Lock and Dam
(Low spot on IL 178 between the bridge and Village of North Utica flooded in 2008).

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

15. Required IDNR - OWR Permit type:
  Individual   SWP #2   SWP #12   Floodway
  None   Other Part 3704 - Public Water Management

Proposed Structure Data

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

U/S D/S
d.   Bridge Culvert
e.   New Alignment
f.  Work Planned Below Q100 HWE?   Yes   No
g.   Profile Raise

17. If a bridge is proposed, supply:
Flow line elevation (ft): 424.92 Abutment type: stub type abutment
Preliminary low beam elevation (ft): 494.50 Skew (degrees): 10
Width of deck (ft): 49'10" Number of spans: 3
Total length from face to face of abutment (ft) 1158

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

19. If a three-sided structure is proposed, supply:
Flow line elevation (ft): N/A Skew (degrees): N/A
Span (ft): N/A Length (ft): N/A
Height (ft): N/A Number of spans: N/A

20. a.  Is the IDOT Clearance Policy Met?   Yes   No   NA Value (ft): 29.45
b.  Is the IDOT Freeboard Policy Met?   Yes   No   NA Value (ft): overtop

21. Type of streambed soil :   Clay   Silt   Sand   Loam
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Hydraulic Report Checklist

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

1. Title Page

2. Table of Contents

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

4. Waterway Information Table (WIT) - (as outlined in Section 2-601.01 Item #4)

5. Hydraulic Report Data Sheets

6. Location Map - should show the subject structure along with nearby location defining landmarks
(cities, roads, highways, etc.)

7. USGS Hydraulic Investigation Map  (District 1 only)

8. Photographs - (Minimum: U/S & D/S Structure Faces, Up & Down Channel, Up & Down
Roadway Across Structure)

9. Hydrology (map and calculations)

10. Streambed Profile

11. Roadway Profile (existing and proposed)

12. Cross Section Plots - with plan layout preferably overlayed upon an aerial photo with the
contours

13. Bridge Opening Plots

14. Natural Condition Analysis
When HEC-RAS modeling is being used, ALL
Plans (Natural, Existing, & Proposed) shall be
included in ONE Project File.

15. Existing Condition Analysis

16. Proposed Condition Analysis

17. Scour Analysis – Existing and Proposed Conditions

18. Compensatory Storage Calculations (if required)

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

20. Correspondence Notes

21. CD with Project Files (Include pdf copy of the Hydraulic Report)

20



 

 

SECTION 5 
 

GENERAL LOCATION DRAINAGE MAP 

 

 





 

 

SECTION 6 
 

FLOOD INSURANCE RATE MAP / FIS FLOOD PROFILES 

 

 





kanellopoulos
Typewriter
EXHIBIT 6-2



 

 

SECTION 7 
 

HYDROLOGY 

 

 



21



22



 

 

SECTION 8 
 

HYDRAULIC SURVEY DATA 

 

 



 

 

 
 

8A – CROSS SECTION LOCATION MAP 

 

 



N. 27TH ROAD

FLOW DIRECTION

258’

RM 228.32

RM 229.38

RM 229.56

RM 229.595
RM 229.605

RM 229.65

RM 229.84

RM 230.23

2099’

964’

964’

5571’

COUNTY HIGHWAY 34

EL. 466.00

EL. 463.79

EL. 463.95

EL. 464.07

EL. 463.32

EL. 463.90

EL. 471.28

EL. 471.20

EL. 472.85

EL. 471.47

EL. 471.22

EL. 471.33

EL. 462.34

EL. 462.19

ILLINOIS AND MICHIGAN CANAL
(ABANDONED)

3

51’

STREAM FLOWLINE

197’

PROPOSED 
IL 178 
ALIGNMENT

EL. 
464.34

1% ANNUAL CHANCE 
FLOODPLAIN BOUNDARY

FLOODWAY BOUNDARY

5/7/2012

BRCL10

DEFAULT_POINT

457             455

455             780

446             772

455 450

WOODS

452 473

WOODS

452 868

WOODS

454 913

EDGE WOODS

455 549

GRASS

455 834

GRASS

454 794

GRASS

456 382

GRASS

439 950

436 950

436 950

436 950

437 950

437 950

437 950

437 950

443 260444 117

458 287

454 833

WOODS

453 649

WOODS

457 636

EDGE WOODS

457 142

GRASS

455 028

EDGE WOODS

456 097

483 907

482 551

464 392

WOODS

463 579

WOODS

444 143

440 970

433 970

429 970

426 970

426 970

425 970

426 970

427 970

428 970

428 970

434 970

437 970

442 320

444 250

449 657

ROADWAY TOE

462 915

462 522

451 673

ROADWAY TOE

452 529

EDGE WOODS

452             546

459 426

461 326

453 967

ROADWAY TOE

453 371

EDGE WOODS

453 440

WOODS

444 396

442 130

439 130

434 130

430 130

428 130

427 130

426 130

428 130

429 130

429 130

430 130

432 130

436 130

440 130

442 654

444 321

453 980

PARKLOT

458 047

PARKLOT

457 855

GRASS

456 890

GRASS

457 603

GRASS

457 831

EDGE WOODS

452             744

459 897

WOODS

460 884

WOODS

456 492

WOODS

456 760

450 067

444 433

441 190

437 190

435 190

431 190

426 190

427 190

427 190

427 190

430 190

432 190

438 190

440 190

444 419

451 326

456 458

WOODS

455             393

460 914

473 310

QUARRY LEVEE TOP

455 284

QUARRY LEVEE TOE

454 695

ROADWAY TOE

461 237

ROADWAY

461 180

ROADWAY

455 601

ROADWAY TOE

453 822

448 076

444 750

441 750

438 750

432 750

427 750

425 750

426 750

425 750

426 750

427 750

429 750

429 750

431 750

433 750

437 750

439 750

446 321

448 247

454 743

454             956

460 924

476 794

TOP QUARRY LEVEE

454 061

TOE LEVEE

453 966

TOE ROAD

459 916

TOP ROAD

456 551

TOE ROAD

453 655

448 278

445 150

443 150

440 150

436 150

432 150

428 150

427 150

426 150

425 150

425 150

425 150

426 150

427 150

428 150

430 150

432 150

434 150

437 150

440 150

443 150

444 735

448 352

455 756

455 717

WOODS

455             752

454 326

448 497

444 320

441 320

439 320

437 320

434 320

433 320

431 320

430 320

429 320

428 320

429 320

429 320

431 320

434 320

436 320

439 320

441 320

445 320

448 503

454 413

457 626

WOODS

458             206

453 985

BRUSH

452 812

EDGE FIELD

452 305

FIELD

451 441

FIELD

452 670

EDGE FIELD

453 499

TOE SMALL LEVEE

456 488

TOP SMALL LEVEE

495 238

TOP BEARING SEAT495 202

TOP BEARING SEAT
494 564

TOP SLOPEWALL
494 341

TOP SLOPEWALL

457 050

WOODS

452 000

WOODS

459 130

WOODS

471 430

WOODS

476 030

WOODS

454 610

WOODS

453 460

WOODS

454 770

WOODS

455 820

WOODS

458 090

TOP BANK AT POND

454 590

EDGE POND

455             892

GROUND SHOT XS2

476 040

WOODS

453 170

WOODS

454 670

WOODS

461 090

TOE ROADWAY

465 120

EDGE ROADWAY

462 160

TOE ROADWAY

468 570

WOODS

470 770

WOODS

464             873

EDGE ROADWAY

465 687

455 662

454 613

458 337

462 025

463 151

467 537

CANAL

460 542

ROAD

463 339

ROAD

463 671

ROAD

461 078

ROAD

463 137

462 289

473 395

478 479

478 335

471 260

470 119

CANAL

459 596

480 218

477 990

80FT EAST

462 667

463 830

468 905

468 829

CANAL

465 746

463 674

465 577

462 348

463 652

471 951

477 204

479 218

467 476

CANAL

472 853

471 426

471 197

471 284

463 902

463 952

464 068

463 321

462 188

462 344

471 331
471 224

471 474

465 996464 341

463 791

456             594

TOP OF BANK

473 088

467 538

458 167

455 179

454 522

453 508

453 013

455 873

452 905

452 357

452 203

452 220

452 675

452 732

452 611

452 035

451 791

454 530

460 340

461 423

495 267

TOP BEARING SEAT

495 189

TOP BEARING SEAT

494 305

TOP SLOPEWALL

TOP SLOPEWALL

BEARING SEAT

TOP SLOPEWALL
BEARING SEAT

501 921

TOP ROADWAY EMBANKMENT

462 250

502 400

TOP ROADWAY EMBANKMENT

454 650

TOE ROADWAY EMBANKMENT

501 422

TOP BLUFF

481 430

TOE ROADWAY EMBANKMENT

481 780

BASE OF BLUFF

482 589

TOP ROADWAY EMBANKMENT

468 180

TOE ROADWAY EMBANKMENT

468 280

BASE OF BLUFF

481 330

TOP ROADWAY EMBANKMENT

459 100

452 280

WOODS

452 680

WOODS

451 560

EDGE MARSHY GROUND

451 560

EDGE MARSHY GROUND

452 360

WOODS

451 800

WOODS

494 387

TOP SLOPEWALL

494 593

TOP SLOPEWALL
495 313

TOP BEARING SEAT495 369

TOP BEARING SEAT

460 512

461 954

425 920

425 920

424 920

428 769

432 920

435 920

440 920

448 148

451 500

454 674

455 665

456 347

460             703460 615

458 042

494 340

TOP SLOPEWALL

458             301

454 873

455 881

459 014

425 940

427 940425 940

427 940

429 940

434 940

436 940

440 940

446 475

451 487

454 934

455 584

454 662

452 803

451 899

451 348

449 845

447 920

443 920

440 920

437 920

436 920

434 920

430 920

431 035

428 261

426 920

426 920

426 920

495 240

TOP BEARING SEAT495 179

TOP BEARING SEAT
494 675

TOP SLOPEWALL

494 441

TOP SLOPEWALL

458 605

455 455

454 361

453 329

453 123

451 175

448 940

446 940

446 940

442 940

441 940

439 940

438 940

438 940

437 940

437 940

430 940

426 940

427 940

427 940

427 940

426 940

426 940

427 940

427 940

0   000

0   000
0   000

0   000

0   000

0   000

0   000

0   000

452 750

TOE ROADWAY EMBANKMENT

I
L

 1
7
8

444 232

457 270

WOODS

459 020

WOODS

DESIGNED

DRAWN

CHECKED

DATEREVISIONS INT:

INT:

INT:

HORIZ SCALE:

VERT SCALE:

CONTRACT NO.

SHEET NO.

1.

2.

3.

4.

5.

MCC

MCC

PMK

10/13/2011

1 of 1

1"=500’

1"=500’

EXHIBIT 8-1

CROSS SECTION LOCATION MAP

IL 178 OVER ILLINOIS RIVER

12925

462 985

VERTICAL CONTROL STATION

Y231

12855

MISCELLANEOUS

CORNER OF BEARING SEAT

12856

MISCELLANEOUS

CORNER OF BEARING SEAT

12857495 260MISCELLANEOUS

TOP OF BEARING SEAT

12904498 949LOW STEEL

12895498 975LOW STEEL

12894499 284LOW STEEL

12860

PIER

12892

PIER

12893

PIER

12858

PIER

12905499 240LOW STEEL

12903

PIER

12859

PIER12901

PIER

12902

PIER

12874

PIER

12873500 434PIER TOP

12861

PIER

12875

PIER

12863

PIER

12871

PIER

12869

PIER

12862

PIER

12872500 424PIER TOP12870

PIER

12876

PIER

12877

PIER

12878

PIER

12879502 261PIER TOP

12864

PIER 12865

PIER

12866

PIER

12883

PIER

12882

PIER

12881

PIER

12880502 266PIER TOP

12868

PIER

12867

PIER

12884

PIER

12885

PIER

12886

PIER

12887502 272PIER TOP

12921

PIER

12920

PIER

12919

PIER12918502 302PIER TOP

12909

PIER

12910

PIER

12911

PIER

12891

PIER

12890

PIER

12889

PIER

12888500 407PIER TOP

12917500 445PIER TOP

12916

PIER

12915

PIER

12928

PIER

12927

PIER

12912

PIER

12913

PIER

12914499 271LOW STEEL

12937498 955LOW STEEL

12936

PIER

12935

PIER

12926

PIER

11333495 313MISCELLANEOUS

TOP BEARING SEAT

11324495 189MISCELLANEOUS

TOP BEARING SEAT

12605

428 953

FL

12606

429 800

FL

12607

429 793

FL

12608

429 798

FL

12609

429 723

FL

12610

429 759

FL

12611

429 754

FL

12612

429 704

FL

12613

429 761

FL

12614

428 757

FL

12615

428 732

FL

12616

428 709

FL

12520

428 699

FL

12498

426 718

FL

12499

426 799

FL

12500

426 788

FL

12501

427 864

FL

12502

427 830

FL

12503

427 951

FL

12504

426 946

FL

12505

427 930

FL

12506

427 915

FL

12507

427 983

FL

12508

428 016

FL

12509

427 104

FL

12510

427 871

FL

12511

427 022

FL

12512

426 911

FL

12513

426 919

FL

12514

427 972

FL

12515

427 907

FL

12516

427 772

FL

12517

426 742

FL

12518

427 775

FL

12519

427 903

FL

12308

426 251

FL

12714

425 500

FL

12715

426 572

FL

12311

426 248

FL

12312

426 259

FL

12313

426 259

FL

12789

425 629

FL

12316

425 257

FL

12317

425 258

FL

12318

425 271

FL

12319

425 196

FL

12320

425 289

FL

12795

425 646

FL

12322

425 296

FL

12728

425 523

FL

12798

425 657

FL

12324

425 307

FL

12325

425 315

FL

12326

425 297

FL

12327

426 296

FL

12328

425 318

FL

12329

425 306

FL

12330

425 316

FL

12331

425 294

FL

12332

425 309

FL

12333

425 313

FL

12334

425 308

FL

12335

425 269

FL

12336

425 334

FL

12742

425 612

FL

12338

426 343

FL

12339

427 290

FL

12340

427 253

FL

11299

426 920

FL

11253

426 940

FL

11141

425 750

FL

12747

427 449

FL

12343

427 330

FL

12748

427 510

FL

11111

427 190

FL

12414

427 395

FL

12820

426 617

FL

12416

426 333

FL

12417

427 330

FL

12348

427 361

FL

12349

427 342

FL

12350

427 339

FL

12351

427 351

FL

12352

427 372

FL

12353

427 379

FL

11079

426 130

FL

12354

427 360

FL

12355

427 384

FL
12356

427 361

FL

12287

427 251

FL

12761

427 617

FL

12357

427 395

FL 12833

426 608

FL

12834

426 623

FL

12360

426 362

FL

12765

426 597

FL

12361

427 407

FL

12767

426 611

FL 12768

426 652

FL

12364

426 436

FL

12454

425 428

FL

12455

426 398

FL

12453

426 419

FL

12368

426 420

FL

12774

426 644

FL

12450

426 445

FL

12776

425 645

FL
12448

426 514

FL

12447

425 565

FL

12779

425 759

FL

12780

426 724

FL

12781

426 702

FL

 0
+

0
0

 5
+

0
0

 1
0
+

0
0

 1
5
+

0
0

 2
0
+

0
0

 2
5
+

0
0

 3
0
+

0
0

 3
5
+

0
0

 4
0
+

0
0

 4
5
+

0
0

 5
0
+

0
0

 5
5
+

0
0

 6
0
+

0
0

 6
5
+

0
0

 7
0
+

0
0

 2
5
+

0
0

 30+00

 3
5
+
0
0

 4
0
+
0
0

 100+00

 105+00

 110+00

 115+00

 20+00

 40+00



 

 

 
 

8B – PHOTOGRAPHS 

 

 



 

 
Photo 1: Illinois River (RM 230.23) facing upstream. 

 
 

 
Photo 2: Illinois River (RM 230.23) facing downstream. 
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Photo 3: Illinois River (RM 230.23) right overbank, facing north. 

 

 
Photo 4: Illinois River (RM 230.23) left overbank, facing south. 
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Photo 5: Illinois River (RM 229.84) facing upstream. 

 
 

 
Photo 6: Illinois River (RM 229.84) facing downstream. 
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Photo 7: Illinois River (RM 229.84) right overbank, facing north. 

 

 
Photo 8: Illinois River (RM 229.84) left overbank, facing south. 
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Photo 9: Illinois River (RM 229.65) facing upstream. 

 

 
Photo 10: Illinois River (RM 229.65) facing downstream. 
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Photo 11: Illinois River (RM 229.65) right overbank, facing north. 

 

 
Photo 12: Illinois River (RM 229.65) left overbank, facing south. 

28



 

 
Photo 13: IL 178 over the Illinois River, downstream side, facing north. 

 
 

 
Photo 14: Illinois River (RM 229.56) facing upstream. 
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Photo 15: Illinois River (RM 229.56) facing downstream. 

 

 
Photo 16: Illinois River (RM 229.56) right overbank, facing north. 
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Photo 17: Illinois River (RM 229.56) left overbank, facing south. 

 

 
Photo 18: Illinois River (RM 229.56) left overbank, facing south. 
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Photo 19: Illinois River (RM 229.38) facing upstream. 

 

 
Photo 20: Illinois River (RM 229.38) facing downstream. 
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Photo 21: Illinois River (RM 229.38) right overbank, facing north. 

 

 
Photo 22: Illinois River (RM 229.38) left overbank, facing south. 
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Photo 23: Illinois River (RM 228.32) facing upstream. 

 

 
Photo 24: Illinois River (RM 228.32) facing downstream. 
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Photo 25: Illinois River (RM 228.32) right overbank, facing north. 

 

 
Photo 26: Illinois River (RM 228.32) left overbank, facing south. 
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8E – ROADWAY PROFILES 

 

 









 

 

 
 

8F – FIELD SURVEY NOTES 

 

 



 

 

Point#    North(Y)      East(X)      Elevation(Z)     Feature     
-------------------------------------------------------------------------------------------- 
 
2541, 1698785.0880,798222.4240,461.4230,630,_ GROUND @ PIER 
2542, 1698776.1920,798222.0570,460.3400,630,_ GROUND @ PIER 
4047, 1697686.8450,798023.3700,451.7910,604,_ GND 
4100, 1697786.3180,798048.7580,454.5300,604,_ GND 
10268,1696624.1150,798005.0870,453.5080,860,_ TOE 
10270,1696724.1560,798013.2900,453.0130,860,_ TOE 
10276,1696818.5660,798019.7650,455.8730,604,_ GND 
10292,1697007.4910,798021.0970,452.9050,604,_ GND 
10298,1697029.1340,798024.9070,452.3570,860,_ TOE 
10299,1697127.2640,798021.8350,452.2030,860,_ TOE 
10304,1697220.9820,798017.4260,452.2200,860,_ TOE 
10305,1697324.1360,798010.9770,452.6750,860,_ TOE 
10316,1697420.4730,798003.6420,452.7320,860,_ TOE 
10317,1697521.5290,798002.3560,452.6110,860,_ TOE 
10322,1697618.6080,798006.7850,452.0350,860,_ TOE 
10850,1696527.9520,797993.2830,454.5220,860,_ TOE 
10851,1696428.1140,797977.2170,455.1790,860,_ TOE 
10863,1696332.5030,797972.9740,458.1670,860,_ TOE 
10864,1696223.4050,798000.1680,467.5380,604,_ GND 
10887,1696111.1060,798010.2920,473.0880,604,_ GND 
11000,1697535.6990,801343.4160,457.4550,103,_ TRAVERSE STATION 
11001,1697807.8030,798547.8500,455.7800,103,_ TRAVERSE STATION 
11002,1698659.7890,798468.1880,446.7720,103,_ TRAVERSE STATION 
11005,1695608.5160,800453.4890,464.8730,103,EDGE ROADWAY_ TRAVERSE STATION 
11006,1696245.3170,800787.6150,455.4500,604,WOODS_ GND 
11007,1696360.0970,800848.1770,452.4730,604,WOODS_ GND 
11008,1696451.2050,800898.1300,452.8680,604,WOODS_ GND 
11009,1696510.4920,800927.3340,454.9130,604,EDGE WOODS_ GND 
11010,1696602.6600,800975.0200,455.5490,604,GRASS_ GND 
11011,1696655.9500,801003.1370,455.8340,604,GRASS_ GND 
11012,1696669.2210,801009.4560,454.7940,604,GRASS_ GND 
11013,1696722.9740,801037.7260,456.3820,604,GRASS_ GND 
11014,1696886.5420,801112.4240,444.2320,786,_ EDGE OF WATER 
11015,1696903.6400,801116.0620,439.9500,793,_ FL 
11016,1696929.4490,801125.0340,436.9500,793,_ FL 
11017,1696966.6490,801132.8970,436.9500,793,_ FL 
11018,1697018.9090,801146.7920,436.9500,793,_ FL 
11019,1697073.7240,801160.4060,437.9500,793,_ FL 
11020,1697113.0130,801170.8040,437.9500,793,_ FL 
11021,1697149.6000,801180.7850,437.9500,793,_ FL 
11022,1697180.0150,801192.7750,437.9500,793,_ FL 
11023,1697211.4710,801201.1400,443.2600,860,_ TOE 
11024,1697212.2340,801201.2880,444.1170,786,_ EDGE OF WATER 
11025,1697220.9800,801200.9190,458.2870,861,_ TOP 
11026,1697310.8550,801229.8990,454.8330,604,WOODS_ GND 
11027,1697367.4020,801246.4540,453.6490,604,WOODS_ GND 
11028,1697455.5550,801271.4580,457.6360,604,EDGE WOODS_ GND 
11033,1697573.6500,801324.3190,457.1420,604,GRASS_ GND 
11034,1697691.6920,801375.8990,455.0280,604,EDGE WOODS_ GND 
11035,1697732.1430,801391.4700,456.0970,860,_ TOE 
11036,1697817.3930,801428.7470,483.9070,861,_ TOP 
11037,1697824.6010,801429.9220,482.5510,861,_ TOP 
11040,1697867.8450,801435.3970,464.3920,604,WOODS_ GND 
11041,1697886.0570,801438.7160,463.5790,604,WOODS_ GND 
11042,1697933.9110,801452.5890,444.1430,786,_ EDGE OF WATER 
11043,1697954.6330,801457.2470,440.9700,793,_ FL 
11044,1697989.9150,801468.6160,433.9700,793,_ FL 
11045,1698016.3090,801477.1410,429.9700,793,_ FL 
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Point#    North(Y)      East(X)      Elevation(Z)     Feature     
-------------------------------------------------------------------------------------------- 
 
11046,1698060.1170,801488.9660,426.9700,793,_ FL 
11047,1698101.1930,801502.9980,426.9700,793,_ FL 
11048,1698138.7380,801514.1580,425.9700,793,_ FL 
11049,1698185.5510,801519.1280,426.9700,793,_ FL 
11050,1698223.5730,801536.1120,427.9700,793,_ FL 
11051,1698259.2210,801553.3000,428.9700,793,_ FL 
11052,1698295.6210,801560.4330,428.9700,793,_ FL 
11053,1698318.1000,801547.3300,434.9700,793,_ FL 
11054,1698340.8670,801562.4790,437.9700,793,_ FL 
11055,1698371.6430,801575.9820,442.3200,793,_ FL 
11056,1698384.1110,801573.4400,444.2500,786,_ EDGE OF WATER 
11057,1698410.2710,801587.6600,449.6570,604,ROADWAY TOE_ GND 
11058,1698441.4590,801596.2990,462.9150,665,_ EDGE OF ROAD SURFACE 
11059,1698468.7010,801605.1950,462.5220,665,_ EDGE OF ROAD SURFACE 
11060,1698487.1540,801609.6920,451.6730,604,ROADWAY TOE_ GND 
11061,1698544.0890,801631.2760,452.5290,604,EDGE WOODS_ GND 
11064,1698706.0620,799495.8470,452.5460,103,_ TRAVERSE STATION 
11067,1698901.0540,799538.0390,459.4260,665,_ EDGE OF ROAD SURFACE 
11068,1698871.8070,799530.4190,461.3260,665,_ EDGE OF ROAD SURFACE 
11069,1698837.6190,799521.5540,453.9670,604,ROADWAY TOE_ GND 
11070,1698762.8760,799507.6070,453.3710,604,EDGE WOODS_ GND 
11071,1698717.8350,799498.3820,453.4400,604,WOODS_ GND 
11072,1698643.1630,799481.4210,444.3960,786,_ EDGE OF WATER 
11073,1698625.5970,799479.6060,442.1300,793,_ FL 
11074,1698609.0120,799472.9090,439.1300,793,_ FL 
11075,1698582.4800,799468.2420,434.1300,793,_ FL 
11076,1698549.0440,799462.5610,430.1300,793,_ FL 
11077,1698512.9670,799452.2910,428.1300,793,_ FL 
11078,1698450.7260,799439.3610,427.1300,793,_ FL 
11079,1698403.1140,799427.7550,426.1300,793,_ FL 
11080,1698359.5180,799419.3320,428.1300,793,_ FL 
11081,1698309.8470,799408.3190,429.1300,793,_ FL 
11082,1698252.3610,799393.8770,429.1300,793,_ FL 
11083,1698192.7800,799384.6500,430.1300,793,_ FL 
11084,1698155.9570,799376.3310,432.1300,793,_ FL 
11085,1698128.1830,799369.2320,436.1300,793,_ FL 
11086,1698114.2280,799364.4410,440.1300,793,_ FL 
11087,1698084.3760,799365.3690,442.6540,793,_ FL 
11088,1698073.5940,799357.7380,444.3210,786,_ EDGE OF WATER 
11089,1697998.1520,799343.0640,453.9800,604,PARKLOT_ GND 
11090,1697901.7250,799321.5350,458.0470,604,PARKLOT_ GND 
11091,1697791.9200,799296.0500,457.8550,604,GRASS_ GND 
11092,1697674.4710,799272.5060,456.8900,604,GRASS_ GND 
11093,1697530.2040,799245.0730,457.6030,604,GRASS_ GND 
11094,1697303.0370,799192.3800,457.8310,604,EDGE WOODS_ GND 
11095,1697157.8240,799160.5300,452.7440,103,_ TRAVERSE STATION 
11099,1698827.8490,798443.6730,459.8970,604,WOODS_ GND 
11100,1698795.5550,798449.9250,460.8840,604,WOODS_ GND 
11101,1698765.5400,798451.4030,456.4920,604,WOODS_ GND 
11102,1698745.6020,798452.6810,456.7600,861,_ TOP 
11103,1698679.9100,798467.1550,450.0670,604,_ GND 
11104,1698644.8570,798468.1890,444.4330,786,_ EDGE OF WATER 
11105,1698621.7530,798467.5120,441.1900,793,_ FL 
11106,1698590.4630,798467.1180,437.1900,793,_ FL 
11107,1698566.9790,798467.0320,435.1900,793,_ FL 
11108,1698520.2200,798466.3750,431.1900,793,_ FL 
11109,1698467.2470,798465.6730,426.1900,793,_ FL 
11110,1698395.9650,798465.3030,427.1900,793,_ FL 
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Point#    North(Y)      East(X)       Elevation(Z)     Feature     
-------------------------------------------------------------------------------------------- 
 
11111,1698341.3250,798464.1000,427.1900,793,_ FL 
11112,1698259.0840,798463.1440,427.1900,793,_ FL 
11113,1698178.7540,798462.2270,430.1900,793,_ FL 
11114,1698105.7270,798461.4710,432.1900,793,_ FL 
11115,1698061.2490,798461.5400,438.1900,793,_ FL 
11116,1698034.3300,798461.6230,440.1900,793,_ FL 
11117,1698007.6270,798462.0160,444.4190,786,_ EDGE OF WATER 
11118,1697939.4650,798459.8530,451.3260,861,_ TOP 
11119,1697840.1350,798456.5470,456.4580,604,WOODS_ GND 
11120,1697734.1900,798452.6700,455.3930,103,_ TRAVERSE STATION 
11126,1698915.6830,797864.2250,473.3100,604,QUARRY LEVEE TOP_ GND 
11127,1698828.9810,797852.5510,455.2840,604,QUARRY LEVEE TOE_ GND 
11128,1698728.0890,797834.2390,454.6950,604,ROADWAY TOE_ GND 
11129,1698704.0730,797832.1280,461.2370,604,ROADWAY_ GND 
11130,1698669.3190,797839.7490,461.1800,604,ROADWAY_ GND 
11131,1698658.7520,797840.6690,455.6010,604,ROADWAY TOE_ GND 
11132,1698583.2850,797856.9350,453.8220,861,_ TOP 
11133,1698532.3980,797870.4560,448.0760,786,_ EDGE OF WATER 
11134,1698509.9940,797875.9190,444.7500,793,_ FL 
11135,1698483.2350,797884.0660,441.7500,793,_ FL 
11136,1698449.4550,797893.5570,438.7500,793,_ FL 
11137,1698417.2310,797902.3150,432.7500,793,_ FL 
11138,1698381.9890,797911.6090,427.7500,793,_ FL 
11139,1698334.6540,797925.0670,425.7500,793,_ FL 
11140,1698274.1020,797944.1830,426.7500,793,_ FL 
11141,1698218.9420,797961.2970,425.7500,793,_ FL 
11142,1698159.9780,797976.6240,426.7500,793,_ FL 
11143,1698110.8270,797993.2690,427.7500,793,_ FL 
11144,1698072.0680,798003.3510,429.7500,793,_ FL 
11145,1698033.7550,798015.0850,429.7500,793,_ FL 
11146,1697986.7410,798029.0730,431.7500,793,_ FL 
11147,1697975.3420,798031.2590,433.7500,793,_ FL 
11148,1697954.0220,798035.6810,437.7500,793,_ FL 
11149,1697926.5680,798044.8050,439.7500,793,_ FL 
11150,1697894.7090,798057.7360,446.3210,793,_ FL 
11151,1697880.6270,798059.6040,448.2470,786,_ EDGE OF WATER 
11152,1697857.4000,798066.0240,454.7430,861,_ TOP 
11153,1697847.0360,798062.4300,454.9560,103,_ TRAVERSE STATION 
11156,1698541.4580,796898.6200,476.7940,604,TOP QUARRY LEVEE_ GND 
11157,1698488.9480,796909.8760,454.0610,604,TOE LEVEE_ GND 
11158,1698436.5070,796921.6730,453.9660,604,TOE ROAD_ GND 
11159,1698425.1270,796923.4180,459.9160,604,TOP ROAD_ GND 
11160,1698374.4890,796935.3470,456.5510,604,TOE ROAD_ GND 
11161,1698302.9310,796948.1450,453.6550,861,_ TOP 
11162,1698250.7690,796958.4510,448.2780,786,_ EDGE OF WATER 
11163,1698225.2630,796964.2140,445.1500,793,_ FL 
11164,1698209.5600,796968.4590,443.1500,793,_ FL 
11165,1698194.8740,796969.9010,440.1500,793,_ FL 
11166,1698175.6100,796975.2110,436.1500,793,_ FL 
11167,1698158.9920,796978.3820,432.1500,793,_ FL 
11168,1698125.4510,796985.8990,428.1500,793,_ FL 
11169,1698083.6260,796993.6010,427.1500,793,_ FL 
11170,1698046.9890,797003.3680,426.1500,793,_ FL 
11171,1698004.4160,797015.0380,425.1500,793,_ FL 
11172,1697960.7900,797019.3190,425.1500,793,_ FL 
11173,1697915.1650,797033.7900,425.1500,793,_ FL 
11174,1697867.0820,797044.5030,426.1500,793,_ FL 
11175,1697819.8720,797057.6190,427.1500,793,_ FL 
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Point#    North(Y)      East(X)      Elevation(Z)     Feature     
-------------------------------------------------------------------------------------------- 
 
11176,1697773.6630,797066.3730,428.1500,793,_ FL 
11177,1697722.1260,797077.4640,430.1500,793,_ FL 
11178,1697679.6150,797087.0070,432.1500,793,_ FL 
11179,1697663.3370,797098.0960,434.1500,793,_ FL 
11180,1697647.2460,797103.6830,437.1500,793,_ FL 
11181,1697628.8380,797104.5540,440.1500,793,_ FL 
11182,1697599.4200,797112.5070,443.1500,793,_ FL 
11183,1697583.6730,797131.3990,444.7350,793,_ FL 
11184,1697565.8140,797134.9130,448.3520,786,_ EDGE OF WATER 
11185,1697545.3580,797146.1430,455.7560,861,_ TOP 
11186,1697505.1080,797156.4890,455.7170,604,WOODS_ GND 
11187,1697482.9410,797163.6860,455.7520,103,_ TRAVERSE STATION 
11190,1696442.9320,791651.8130,454.3260,861,_ TOP 
11191,1696418.4790,791661.9070,448.4970,786,_ EDGE OF WATER 
11192,1696393.4920,791668.3450,444.3200,793,_ FL 
11193,1696375.3100,791674.6670,441.3200,793,_ FL 
11194,1696348.5200,791681.7380,439.3200,793,_ FL 
11195,1696312.8160,791697.0490,437.3200,793,_ FL 
11196,1696270.7240,791712.0560,434.3200,793,_ FL 
11197,1696230.8600,791726.5380,433.3200,793,_ FL 
11198,1696182.7700,791740.6900,431.3200,793,_ FL 
11199,1696121.6170,791763.0330,430.3200,793,_ FL 
11200,1696055.5230,791785.0580,429.3200,793,_ FL 
11201,1695991.7080,791808.1180,428.3200,793,_ FL 
11202,1695917.9910,791834.8050,429.3200,793,_ FL 
11203,1695842.3310,791860.4710,429.3200,793,_ FL 
11204,1695781.8250,791881.3460,431.3200,793,_ FL 
11205,1695734.5250,791899.0790,434.3200,793,_ FL 
11206,1695697.2220,791912.8660,436.3200,793,_ FL 
11207,1695655.3540,791929.8320,439.3200,793,_ FL 
11208,1695628.9530,791936.1320,441.3200,793,_ FL 
11209,1695610.2530,791961.0980,445.3200,793,_ FL 
11210,1695589.9550,791967.1600,448.5030,786,_ EDGE OF WATER 
11211,1695557.4230,791981.4090,454.4130,861,_ TOP 
11212,1695442.1560,792022.2730,457.6260,604,WOODS_ GND 
11213,1695400.1060,792041.0350,458.2060,103,_ TRAVERSE STATION 
11215,1696492.9350,791635.8140,453.9850,604,BRUSH_ GND 
11216,1696895.8140,791483.0660,452.8120,604,EDGE FIELD_ GND 
11217,1697239.2260,791353.5540,452.3050,604,FIELD_ GND 
11218,1698109.3640,791022.9640,451.4410,604,FIELD_ GND 
11219,1698786.6530,790765.4760,452.6700,604,EDGE FIELD_ GND 
11220,1699251.8570,790588.6820,453.4990,604,TOE SMALL LEVEE_ GND 
11221,1699273.0300,790580.8230,456.4880,604,TOP SMALL LEVEE_ GND 
11225,1697711.5540,798190.5750,495.2400,699,TOP BEARING SEAT_ MISCELLANEOUS 
11226,1697713.6860,798190.3220,495.1790,699,TOP BEARING SEAT_ MISCELLANEOUS 
11227,1697713.8980,798190.3180,494.6750,699,TOP SLOPEWALL_ MISCELLANEOUS 
11228,1697719.0650,798190.3090,494.4410,699,TOP SLOPEWALL_ MISCELLANEOUS 
11229,1697792.7620,798194.9780,458.6050,630,_ GROUND @ PIER 
11230,1697801.6530,798195.2530,455.4550,630,_ GROUND @ PIER 
11231,1697840.0890,798197.0510,454.3610,604,_ GND 
11232,1697878.1540,798200.8720,453.3290,630,_ GROUND @ PIER 
11233,1697888.1860,798201.1940,453.1230,630,_ GROUND @ PIER 
11234,1697912.8400,798201.9140,451.1750,786,_ EDGE OF WATER 
11235,1697932.6960,798203.4890,448.9400,793,_ FL 
11236,1697943.8160,798203.2470,446.9400,793,_ FL 
11237,1697947.7410,798202.1000,446.9400,793,_ FL 
11238,1697965.9650,798205.1240,442.9400,793,_ FL 
11239,1697980.8330,798202.5420,441.9400,793,_ FL 
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11240,1697999.7990,798203.7880,439.9400,793,_ FL 
11241,1698014.8320,798204.7370,438.9400,793,_ FL 
11242,1698036.6680,798205.9820,438.9400,793,_ FL 
11243,1698050.2490,798202.4960,437.9400,793,_ FL 
11244,1698094.9900,798206.8210,0.0000,629,_ PIER 
11245,1698104.9290,798207.2740,0.0000,629,_ PIER 
11246,1698055.2160,798204.6570,437.9400,793,_ FL 
11247,1698076.9630,798206.1140,430.9400,793,_ FL 
11248,1698115.1050,798208.6560,426.9400,793,_ FL 
11249,1698129.7050,798210.1940,427.9400,793,_ FL 
11250,1698139.2450,798211.3920,427.9400,793,_ FL 
11251,1698190.7520,798210.3040,427.9400,793,_ FL 
11252,1698225.2870,798210.4590,426.9400,793,_ FL 
11253,1698248.9490,798213.7280,426.9400,793,_ FL 
11254,1698305.6980,798213.0420,427.9400,793,_ FL 
11255,1698333.3520,798214.0820,427.9400,793,_ FL 
11256,1698391.0620,798214.5010,425.9400,793,_ FL 
11257,1698434.3520,798217.6750,427.9400,793,_ FL 
11258,1698434.3600,798215.8630,425.9400,793,_ FL 
11259,1698454.4050,798215.6550,427.9400,793,_ FL 
11260,1698482.8660,798217.8030,0.0000,629,_ PIER 
11261,1698472.8410,798217.3810,0.0000,629,_ PIER 
11262,1698492.9330,798221.0660,429.9400,793,_ FL 
11263,1698508.4660,798219.4010,434.9400,793,_ FL 
11264,1698544.7540,798220.7350,436.9400,793,_ FL 
11265,1698569.6590,798225.9630,440.9400,793,_ FL 
11266,1698588.2760,798227.0580,446.4750,793,_ FL 
11267,1698604.2630,798225.5500,451.4870,786,_ EDGE OF WATER 
11268,1698625.2520,798223.0580,454.9340,604,_ GND 
11269,1698689.5400,798223.3710,454.8730,630,_ GROUND @ PIER 
11270,1698699.5510,798223.6240,455.8810,630,_ GROUND @ PIER 
11271,1698753.8860,798234.7410,458.3010,103,_ TRAVERSE STATION 
11276,1697712.5780,798154.9280,495.2380,699,TOP BEARING SEAT_ MISCELLANEOUS 
11277,1697714.6230,798155.1790,495.2020,699,TOP BEARING SEAT_ MISCELLANEOUS 
11278,1697714.8960,798155.1490,494.5640,699,TOP SLOPEWALL_ MISCELLANEOUS 
11279,1697719.6930,798155.4000,494.3410,699,TOP SLOPEWALL_ MISCELLANEOUS 
11280,1697802.7460,798155.1270,455.5840,630,_ GROUND @ PIER 
11281,1697837.9380,798154.6600,454.6620,604,_ GND 
11282,1697879.4760,798153.8270,452.8030,630,_ GROUND @ PIER 
11283,1697889.4740,798153.9580,451.8990,630,_ GROUND @ PIER 
11284,1697894.4070,798153.7740,451.3480,786,_ EDGE OF WATER 
11285,1697902.0610,798153.7110,449.8450,793,_ FL 
11286,1697914.7020,798150.6030,447.9200,793,_ FL 
11287,1697934.1300,798147.2350,443.9200,793,_ FL 
11288,1697968.8910,798151.9180,440.9200,793,_ FL 
11289,1698010.6090,798152.2100,437.9200,793,_ FL 
11290,1698031.6900,798151.6110,436.9200,793,_ FL 
11291,1698044.3870,798153.8150,434.9200,793,_ FL 
11292,1698071.7570,798154.4000,430.9200,793,_ FL 
11293,1698106.1550,798159.9650,0.0000,629,_ PIER 
11294,1698096.0850,798159.6820,0.0000,629,_ PIER 
11295,1698095.2960,798159.2860,431.0350,630,_ GROUND @ PIER 
11296,1698105.1960,798157.7150,428.2610,630,_ GROUND @ PIER 
11297,1698127.7110,798156.4020,426.9200,793,_ FL 
11298,1698169.9360,798157.9940,426.9200,793,_ FL 
11299,1698231.8360,798159.4380,426.9200,793,_ FL 
11300,1698314.9900,798161.7590,425.9200,793,_ FL 
11301,1698378.7680,798163.6030,425.9200,793,_ FL 
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11302,1698436.3600,798164.6870,424.9200,793,_ FL 
11303,1698474.1010,798170.1120,0.0000,629,_ PIER 
11304,1698484.1670,798170.3450,0.0000,629,_ PIER 
11305,1698475.2290,798167.2760,428.7690,630,_ GROUND @ PIER 
11306,1698500.3920,798168.4440,432.9200,793,_ FL 
11307,1698524.7730,798168.6280,435.9200,793,_ FL 
11308,1698557.2720,798168.4240,440.9200,793,_ FL 
11309,1698583.2680,798169.3300,448.1480,793,_ FL 
11310,1698596.3500,798169.7830,451.5000,786,_ EDGE OF WATER 
11311,1698629.5250,798173.6790,454.6740,604,_ GND 
11312,1698690.8600,798176.2660,455.6650,630,_ GROUND @ PIER 
11313,1698700.8720,798176.4500,456.3470,630,_ GROUND @ PIER 
11314,1698773.5780,798174.3440,460.7030,103,_ TRAVERSE STATION 
11319,1698753.6540,798222.1800,458.0420,604,_ GND 
11322,1698857.7839,798222.2044,494.3400,699,TOP SLOPEWALL_ MISCELLANEOUS 
11323,1698864.3919,798222.2119,494.3050,699,TOP SLOPEWALL_ MISCELLANEOUS 
11324,1698864.5060,798222.2140,495.1890,699,TOP BEARING SEAT_ MISCELLANEOUS 
11325,1698866.7410,798222.2430,495.2670,699,TOP BEARING SEAT_ MISCELLANEOUS 
11328,1698754.8470,798181.0910,459.0140,604,_ GND 
11329,1698777.3360,798182.0090,460.5120,630,_ GROUND @ PIER 
11330,1698786.2890,798182.2090,461.9540,630,_ GROUND @ PIER 
11331,1698858.6620,798186.8580,494.3870,699,TOP SLOPEWALL_ MISCELLANEOUS 
11332,1698865.0740,798186.9090,494.5930,699,TOP SLOPEWALL_ MISCELLANEOUS 
11333,1698865.6270,798186.9230,495.3130,699,TOP BEARING SEAT_ MISCELLANEOUS 
11334,1698867.7360,798186.9950,495.3690,699,TOP BEARING SEAT_ MISCELLANEOUS 
11336,1695891.6280,797692.9760,455.8920,103,GROUND SHOT XS2_ TRAVERSE STATION 
12000,1699102.9010,801782.6050,455.6620,604,_ GND 
12001,1699447.0370,801874.2350,454.6130,604,_ GND 
12002,1700419.3130,802134.4800,458.3370,604,_ GND 
12003,1700682.6570,802205.6770,462.0250,604,_ GND 
12004,1701546.7960,802437.0340,463.1510,604,_ GND 
12005,1701727.7570,802486.0430,467.5370,861,CANAL_ TOP 
12006,1699860.0860,798491.4950,460.5420,860,ROAD_ TOE 
12007,1699874.9130,798494.1410,463.3390,861,ROAD_ TOP 
12008,1699904.3780,798495.7480,463.6710,861,ROAD_ TOP 
12009,1699917.6690,798496.4070,461.0780,860,ROAD_ TOE 
12010,1700796.2100,798538.0190,463.1370,604,_ GND 
12011,1701910.1590,798591.8910,462.2890,604,_ GND 
12012,1702692.1710,798629.4040,473.3950,604,_ GND 
12013,1702709.5000,798630.6180,478.4790,604,_ GND 
12014,1702766.7870,798633.4430,478.3350,604,_ GND 
12015,1702780.2770,798633.6480,471.2600,604,_ GND 
12016,1702792.1620,798634.3100,470.1190,861,CANAL_ TOP 
12017,1700576.8770,799703.6670,459.5960,604,_ GND 
12018,1701098.0000,799783.4130,480.2180,604,_ GND 
12019,1701255.8220,799881.8380,477.9900,604,80FT EAST_ GND 
12020,1701380.5660,799816.8850,462.6670,604,_ GND 
12021,1702362.4620,799924.8600,463.8300,604,_ GND 
12022,1702404.3680,799929.6070,468.9050,604,_ GND 
12023,1702432.3450,799932.9070,468.8290,861,CANAL_ TOP 
12024,1702881.7770,798348.4410,467.4760,861,CANAL_ TOP 
12025,1695944.9720,798415.3230,501.9210,604,TOP ROADWAY EMBANKMENT_ GND 
12026,1695860.2030,798961.1980,482.5890,604,TOP ROADWAY EMBANKMENT_ GND 
12027,1695840.7789,798426.1043,501.4220,604,TOP BLUFF_ GND 
12028,1702722.7390,798722.2950,472.8530,600,_ COMMERCIAL BUILDING 
12029,1702752.3960,798730.3020,471.4260,600,_ COMMERCIAL BUILDING 
12030,1702758.2580,798726.2760,471.1970,600,_ COMMERCIAL BUILDING 
12031,1702775.1940,798664.4390,471.2840,600,_ COMMERCIAL BUILDING 
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12032,1701870.1830,798814.1760,463.9020,600,_ COMMERCIAL BUILDING 
12033,1701967.1400,798816.8870,463.9520,600,_ COMMERCIAL BUILDING 
12034,1701965.7080,798866.8400,464.0680,600,_ COMMERCIAL BUILDING 
12035,1701868.3140,798868.9910,463.3210,600,_ COMMERCIAL BUILDING 
12036,1701910.0690,798446.2810,462.1880,600,_ COMMERCIAL BUILDING 
12037,1701907.5750,798484.2100,462.3440,600,_ COMMERCIAL BUILDING 
12038,1702507.7120,798458.5710,471.3310,600,_ COMMERCIAL BUILDING 
12039,1702508.8120,798414.1980,471.2240,600,_ COMMERCIAL BUILDING 
12040,1702558.2390,798410.4700,471.4740,600,_ COMMERCIAL BUILDING 
12041,1701009.8120,798272.4510,465.9960,600,_ COMMERCIAL BUILDING 
12042,1701010.3150,798253.2690,464.3410,600,_ COMMERCIAL BUILDING 
12043,1701270.3610,798251.0080,463.7910,600,_ COMMERCIAL BUILDING 
BD16,1696840.3230,801100.6300,456.5940,103,TOP OF BANK_ TRAVERSE STATION 
DH12017,1699832.2490,797991.5790,463.6740,604,_ GND 
DH12018,1700627.7920,798101.8200,465.5770,604,_ GND 
DH12019,1701513.7680,798224.4650,462.3480,604,_ GND 
DH12020,1702117.3380,798307.9320,463.6520,604,_ GND 
DH12021,1702472.4670,798343.6930,471.9510,604,_ GND 
DH12022,1702697.6080,798338.8690,477.2040,604,_ GND 
DH12023,1702829.0630,798347.6500,479.2180,604,_ GND 
XS100,1695306.7784,792076.9511,457.0500,604,WOODS_ GND 
XS101,1695213.4508,792112.8671,452.0000,604,WOODS_ GND 
XS102,1695120.1233,792148.7832,459.1300,604,WOODS_ GND 
XS103,1695026.7957,792184.6993,471.4300,604,WOODS_ GND 
XS104,1695003.4638,792193.6783,476.0300,604,WOODS_ GND 
XS200,1697293.0407,797226.4386,454.6100,604,WOODS_ GND 
XS201,1697103.1405,797289.1912,453.4600,604,WOODS_ GND 
XS202,1696913.2402,797351.9437,454.7700,604,WOODS_ GND 
XS203,1696723.3399,797414.6963,455.8200,604,WOODS_ GND 
XS204,1696523.9446,797480.5865,458.0900,604,TOP BANK AT POND_ GND 
XS205,1696514.4496,797483.7242,454.5900,604,EDGE POND_ GND 
XS206,1695725.3142,797747.4252,476.0400,604,WOODS_ GND 
XS401,1697534.4312,798442.8501,459.0200,604,WOODS_ GND 
XS402,1697234.7931,798428.1202,457.2700,604,WOODS_ GND 
XS403,1696009.6278,798408.6430,502.4000,604,TOP ROADWAY EMBANKMENT_ GND 
XS404,1696143.9130,798394.7691,462.2500,604,_ GND 
XS405,1696178.7277,798391.1721,454.6500,604,TOE ROADWAY EMBANKMENT_ GND 
XS406,1695860.4233,798424.0702,481.4300,604,TOE ROADWAY EMBANKMENT_ GND 
XS407,1695844.5082,798425.7168,481.7800,604,BASE OF BLUFF_ GND 
XS500,1696960.1437,799130.1570,452.2800,604,WOODS_ GND 
XS501,1696762.4635,799099.7841,452.6800,604,WOODS_ GND 
XS502,1696614.2033,799077.0043,451.5600,604,EDGE MARSHY GROUND_ GND 
XS503,1696416.5230,799046.6314,451.5600,604,EDGE MARSHY GROUND_ GND 
XS504,1696367.1030,799039.0381,452.3600,604,WOODS_ GND 
XS505,1696169.4227,799008.6652,451.8000,604,WOODS_ GND 
XS513,1695810.7832,798953.6030,468.1800,604,TOE ROADWAY EMBANKMENT_ GND 
XS514,1695797.9341,798951.6283,468.2800,604,BASE OF BLUFF_ GND 
XS515,1695903.6929,798967.8786,481.3300,604,TOP ROADWAY EMBANKMENT_ GND 
XS516,1695978.8117,798979.4179,459.1000,604,_ GND 
XS517,1696013.4060,798984.7320,452.7500,604,TOE ROADWAY EMBANKMENT_ GND 
XS600,1695879.5701,800582.0568,453.1700,604,WOODS_ GND 
XS601,1695680.7971,800487.7737,454.6700,604,WOODS_ GND 
XS602,1695620.2617,800459.0603,461.0900,604,TOE ROADWAY_ GND 
XS603,1695587.7352,800443.6321,465.1200,604,EDGE ROADWAY_ GND 
XS604,1695579.6036,800439.7751,462.1600,604,TOE ROADWAY_ GND 
XS605,1695485.6381,800395.2049,468.5700,604,WOODS_ GND 
XS606,1695472.9890,800389.2051,470.7700,604,WOODS_ GND 
11079,1698403.1140,799427.7550,426.1300,793,_ FL 
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11111,1698341.3250,798464.1000,427.1900,793,_ FL 
11141,1698218.9420,797961.2970,425.7500,793,_ FL 
11253,1698248.9490,798213.7280,426.9400,793,_ FL 
11299,1698231.8360,798159.4380,426.9200,793,_ FL 
12287,1698373.6120,799631.7620,427.2510,793,_ FL 
12308,1697209.8860,795066.5450,426.2510,793,_ FL 
12311,1697329.6590,795343.5130,426.2480,793,_ FL 
12312,1697361.8630,795438.5470,426.2590,793,_ FL 
12313,1697406.8890,795528.4060,426.2590,793,_ FL 
12316,1697532.1880,795802.9480,425.2570,793,_ FL 
12317,1697573.2360,795895.3100,425.2580,793,_ FL 
12318,1697610.2140,795988.2940,425.2710,793,_ FL 
12319,1697639.5200,796085.0070,425.1960,793,_ FL 
12320,1697671.1360,796180.7360,425.2890,793,_ FL 
12322,1697732.7860,796371.3500,425.2960,793,_ FL 
12324,1697794.0720,796562.7540,425.3070,793,_ FL 
12325,1697826.5630,796657.3950,425.3150,793,_ FL 
12326,1697856.2410,796753.4020,425.2970,793,_ FL 
12327,1697887.9370,796849.1320,426.2960,793,_ FL 
12328,1697924.3620,796943.3640,425.3180,793,_ FL 
12329,1697954.9350,797039.4600,425.3060,793,_ FL 
12330,1697980.7380,797136.1210,425.3160,793,_ FL 
12331,1698011.3360,797231.6980,425.2940,793,_ FL 
12332,1698039.1670,797328.1080,425.3090,793,_ FL 
12333,1698062.6650,797426.1090,425.3130,793,_ FL 
12334,1698087.8780,797524.0100,425.3080,793,_ FL 
12335,1698109.1880,797622.8060,425.2690,793,_ FL 
12336,1698135.9770,797719.4570,425.3340,793,_ FL 
12338,1698184.5420,797914.5960,426.3430,793,_ FL 
12339,1698197.2890,798014.8150,427.2900,793,_ FL 
12340,1698216.6600,798114.1360,427.2530,793,_ FL 
12343,1698277.4530,798409.0500,427.3300,793,_ FL 
12348,1698390.7780,798899.5720,427.3610,793,_ FL 
12349,1698399.0030,798999.6730,427.3420,793,_ FL 
12350,1698408.0500,799100.0950,427.3390,793,_ FL 
12351,1698417.9370,799200.2350,427.3510,793,_ FL 
12352,1698422.0810,799300.5390,427.3720,793,_ FL 
12353,1698427.6180,799401.4970,427.3790,793,_ FL 
12354,1698435.0420,799501.9000,427.3600,793,_ FL 
12355,1698442.9350,799602.6470,427.3840,793,_ FL 
12356,1698434.8590,799703.0000,427.3610,793,_ FL 
12357,1698423.5560,799802.5030,427.3950,793,_ FL 
12360,1698367.1690,800098.4460,426.3620,793,_ FL 
12361,1698341.7760,800195.2840,427.4070,793,_ FL 
12364,1698280.4000,800491.0980,426.4360,793,_ FL 
12368,1698211.5680,800887.8130,426.4200,793,_ FL 
12414,1698357.2930,798550.0060,427.3950,793,_ FL 
12416,1698422.7970,798739.2430,426.3330,793,_ FL 
12417,1698451.1130,798836.5170,427.3300,793,_ FL 
12447,1698172.4170,801423.5820,425.5650,793,_ FL 
12448,1698190.3300,801324.2520,426.5140,793,_ FL 
12450,1698229.1190,801126.4070,426.4450,793,_ FL 
12453,1698271.0730,800825.8580,426.4190,793,_ FL 
12454,1698281.0940,800725.4960,425.4280,793,_ FL 
12455,1698294.1430,800625.4110,426.3980,793,_ FL 
12498,1697172.9980,795013.2550,426.7180,793,_ FL 
12499,1697143.8140,794916.9290,426.7990,793,_ FL 
12500,1697112.2570,794821.7570,426.7880,793,_ FL 
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Point#    North(Y)      East(X)       Elevation(Z)     Feature     
-------------------------------------------------------------------------------------------- 
 
12501,1697077.5250,794726.7890,427.8640,793,_ FL 
12502,1697042.3170,794632.4490,427.8300,793,_ FL 
12503,1697003.5440,794539.0890,427.9510,793,_ FL 
12504,1696971.3230,794444.3650,426.9460,793,_ FL 
12505,1696937.5120,794349.9240,427.9300,793,_ FL 
12506,1696908.6960,794253.0800,427.9150,793,_ FL 
12507,1696880.7880,794156.8490,427.9830,793,_ FL 
12508,1696853.0220,794060.0610,428.0160,793,_ FL 
12509,1696820.0590,793964.5010,427.1040,793,_ FL 
12510,1696788.0910,793868.5440,427.8710,793,_ FL 
12511,1696744.9490,793778.0690,427.0220,793,_ FL 
12512,1696707.8070,793683.9350,426.9110,793,_ FL 
12513,1696676.7860,793587.7500,426.9190,793,_ FL 
12514,1696640.4790,793493.7280,427.9720,793,_ FL 
12515,1696600.4660,793400.9830,427.9070,793,_ FL 
12516,1696566.0240,793306.8710,427.7720,793,_ FL 
12517,1696535.8030,793210.7330,426.7420,793,_ FL 
12518,1696494.4080,793118.4980,427.7750,793,_ FL 
12519,1696462.6950,793022.7330,427.9030,793,_ FL 
12520,1696434.8690,792925.6060,428.6990,793,_ FL 
12605,1696014.8590,791829.3130,428.9530,793,_ FL 
12606,1696052.9560,791923.1890,429.8000,793,_ FL 
12607,1696081.0350,792020.0010,429.7930,793,_ FL 
12608,1696112.2330,792116.0650,429.7980,793,_ FL 
12609,1696147.6130,792210.0610,429.7230,793,_ FL 
12610,1696176.4580,792306.0300,429.7590,793,_ FL 
12611,1696214.6650,792399.4320,429.7540,793,_ FL 
12612,1696253.8460,792492.1640,429.7040,793,_ FL 
12613,1696288.9460,792586.7650,429.7610,793,_ FL 
12614,1696319.3420,792682.8240,428.7570,793,_ FL 
12615,1696343.5140,792781.2830,428.7320,793,_ FL 
12616,1696362.7960,792879.5190,428.7090,793,_ FL 
12714,1697219.7640,795189.9960,425.5000,793,_ FL 
12715,1697258.9560,795282.3950,426.5720,793,_ FL 
12728,1697741.9810,796498.3640,425.5230,793,_ FL 
12742,1698167.7280,797842.4020,425.6120,793,_ FL 
12747,1698273.2200,798348.2460,427.4490,793,_ FL 
12748,1698295.5290,798446.3720,427.5100,793,_ FL 
12761,1698395.7430,799746.0150,427.6170,793,_ FL 
12765,1698371.6870,800125.1030,426.5970,793,_ FL 
12767,1698367.7810,800326.5080,426.6110,793,_ FL 
12768,1698356.1870,800426.6780,426.6520,793,_ FL 
12774,1698235.1290,801017.0360,426.6440,793,_ FL 
12776,1698198.3730,801214.7240,425.6450,793,_ FL 
12779,1698148.2170,801512.9500,425.7590,793,_ FL 
12780,1698129.8160,801611.5540,426.7240,793,_ FL 
12781,1698108.9200,801709.6440,426.7020,793,_ FL 
12789,1697480.2660,795677.4960,425.6290,793,_ FL 
12795,1697699.9040,796237.6920,425.6460,793,_ FL 
12798,1697792.4890,796525.1510,425.6570,793,_ FL 
12820,1698404.9130,798639.5580,426.6170,793,_ FL 
12833,1698410.0820,799941.6920,426.6080,793,_ FL 
12834,1698407.3560,800042.5320,426.6230,793,_ FL 
11324,1698864.5060,798222.2140,495.1890,699,TOP BEARING SEAT 
11333,1698865.6270,798186.9230,495.3130,699,TOP BEARING SEAT 
12855,1697713.7580,798190.5070,0.0000,699,CORNER OF BEARING SEAT 
12856,1697714.6560,798155.1740,0.0000,699,CORNER OF BEARING SEAT 
12857,1697713.8870,798176.7530,495.2600,699,TOP OF BEARING SEAT 
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Point#    North(Y)      East(X)       Elevation(Z)     Feature     
-------------------------------------------------------------------------------------------- 
 
12858,1697792.6570,798194.8440,0.0000,629,_ PIER 
12859,1697801.6240,798195.1320,0.0000,629,_ PIER 
12860,1697802.7610,798155.2080,0.0000,629,_ PIER 
12861,1697879.5120,798153.8470,0.0000,629,_ PIER 
12862,1697878.1710,798200.7930,0.0000,629,_ PIER 
12863,1697888.1590,798201.0680,0.0000,629,_ PIER 
12864,1698096.0160,798159.7320,0.0000,629,_ PIER 
12865,1698094.8580,798206.7170,0.0000,629,_ PIER 
12866,1698104.8880,798207.1500,0.0000,629,_ PIER 
12867,1698472.8910,798217.1580,0.0000,629,_ PIER 
12868,1698482.8440,798217.5280,0.0000,629,_ PIER 
12869,1697880.5100,798192.5030,0.0000,629,_ PIER 
12870,1697880.3090,798198.3740,0.0000,629,_ PIER 
12871,1697886.2290,798198.5520,0.0000,629,_ PIER 
12872,1697880.8650,798197.6830,500.4240,631,_ PIER TOP 
12873,1697881.7370,798159.3770,500.4340,631,_ PIER TOP 
12874,1697881.2570,798162.3720,0.0000,629,_ PIER 
12875,1697881.4410,798156.3760,0.0000,629,_ PIER 
12876,1698103.8740,798168.4260,0.0000,629,_ PIER 
12877,1698097.9430,798168.2930,0.0000,629,_ PIER 
12878,1698098.1020,798162.3720,0.0000,629,_ PIER 
12879,1698098.5700,798163.1940,502.2610,631,_ PIER TOP 
12880,1698097.5690,798202.3370,502.2660,631,_ PIER TOP 
12881,1698097.1130,798198.4540,0.0000,629,_ PIER 
12882,1698096.9590,798204.3680,0.0000,629,_ PIER 
12883,1698102.8770,798204.4760,0.0000,629,_ PIER 
12884,1698480.8740,798214.9220,0.0000,629,_ PIER 
12885,1698474.9130,798214.7300,0.0000,629,_ PIER 
12886,1698475.1070,798208.8170,0.0000,629,_ PIER 
12887,1698475.4280,798214.0700,502.2720,631,_ PIER TOP 
12888,1698692.2980,798219.9300,500.4070,631,_ PIER TOP 
12889,1698691.8660,798214.7860,0.0000,629,_ PIER 
12890,1698691.6110,798220.7250,0.0000,629,_ PIER 
12891,1698697.5410,798220.9010,0.0000,629,_ PIER 
12892,1697800.5060,798162.6370,0.0000,629,_ PIER 
12893,1697800.7540,798157.8980,0.0000,629,_ PIER 
12894,1697800.3320,798160.2220,499.2840,627,_ LOW STEEL 
12895,1697788.8220,798159.9290,498.9750,627,_ LOW STEEL 
12901,1697799.9410,798187.7830,0.0000,629,_ PIER 
12902,1697799.7150,798192.5820,0.0000,629,_ PIER 
12903,1697794.9180,798192.5290,0.0000,629,_ PIER 
12904,1697787.7370,798189.9000,498.9490,627,_ LOW STEEL 
12905,1697799.0650,798190.2190,499.2400,627,_ LOW STEEL 
12909,1698699.4970,798223.5430,0.0000,629,_ PIER 
12910,1698689.5210,798223.2450,0.0000,629,_ PIER 
12911,1698690.7990,798176.2870,0.0000,629,_ PIER 
12912,1698779.1360,798189.6910,0.0000,629,_ PIER 
12913,1698779.3300,798184.7920,0.0000,629,_ PIER 
12914,1698779.0990,798187.2400,499.2710,627,_ LOW STEEL 
12915,1698692.7960,798184.7460,0.0000,629,_ PIER 
12916,1698692.9720,798178.9490,0.0000,629,_ PIER 
12917,1698693.4590,798180.0660,500.4450,631,_ PIER TOP 
12918,1698481.5270,798174.2950,502.3020,631,_ PIER TOP 
12919,1698482.1050,798172.9310,0.0000,629,_ PIER 
12920,1698481.9250,798178.9020,0.0000,629,_ PIER 
12921,1698475.9430,798178.7810,0.0000,629,_ PIER 
12925,1698784.7190,798221.8680,462.9850,108,Y231_ VERTICAL CONTROL STATION 
12926,1698785.1160,798222.2020,0.0000,629,_ PIER 
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Point#    North(Y)      East(X)      Elevation(Z)     Feature     
-------------------------------------------------------------------------------------------- 
 
12927,1698786.1120,798182.5230,0.0000,629,_ PIER 
12928,1698777.3330,798182.1270,0.0000,629,_ PIER 
12935,1698783.1860,798214.6590,0.0000,629,_ PIER 
12936,1698783.2320,798219.7220,0.0000,629,_ PIER 
12937,1698788.0530,798217.0530,498.9550,627,_ LOW STEEL 
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SECTION 9 
 

BRIDGE PLANS 

 

 



 

 

 
 

9A – EXISTING BRIDGE 

 

 











 

 

 
 

9B – PROPOSED BRIDGE 
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 HEC-RAS Version 4.1.0 Jan 2010
                          U.S. Army Corps of Engineers
                         Hydrologic Engineering Center
                               609 Second Street
                               Davis, California

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

PROJECT DATA
Project Title: IL 178 over Illinois River
Project File : IL178.prj
Run Date and Time: 3/8/2013 3:42:32 AM

Project in English units

PLAN DATA

Plan Title: Natural
Plan File : t:\16870\Civil\Drainage\HEC-RAS\IL178.p02

           Geometry Title: Natural
           Geometry File : t:\16870\Civil\Drainage\HEC-RAS\IL178.g02

           Flow Title    : Upper Mississippi Flow Frequency Study
           Flow File     : t:\16870\Civil\Drainage\HEC-RAS\IL178.f01

Plan Summary Information:
Number of:  Cross Sections =   17    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01
    Critical depth calculation tolerance =  0.01
    Maximum number of iterations         =  20
    Maximum difference tolerance         =  0.3
    Flow tolerance factor                =  0.001

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

FLOW DATA

Flow Title: Upper Mississippi Flow Frequency Study
Flow File : t:\16870\Civil\Drainage\HEC-RAS\IL178.f01

Flow Data (cfs)

  River           Reach      RS             10 YR           50 YR          100 YR          500 YR
  Illinois River  Main       230.23         94000          124000          137000          163000

Boundary Conditions

  River           Reach           Profile        Upstream                 Downstream

  Illinois River  Main            10 YR                                    Known WS = 461.55
  Illinois River  Main            50 YR                                    Known WS = 464.85
  Illinois River  Main            100 YR                                   Known WS = 466.05
  Illinois River  Main            500 YR                                   Known WS = 468.15
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GEOMETRY DATA

Geometry Title: Natural
Geometry File : t:\16870\Civil\Drainage\HEC-RAS\IL178.g02

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 230.23

INPUT
Description: RM 230.23
Station Elevation Data    num=      67
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  470.77      14  468.57     118  462.16     127  465.12     150  464.87
     163  461.09     230  454.67     450  453.17  869.03  455.45  998.81  452.47
 1102.68  452.87 1168.76  454.91 1272.53  455.55 1332.78  455.83 1347.47  454.79
 1408.21  456.38 1541.34  456.59 1587.82  444.23 1604.71  439.95 1631.78  436.93
 1668.56  436.95 1721.57  436.95 1776.82  437.95 1816.75  437.95 1854.08  437.95
 1886.71  437.95 1918.74  443.26 1919.49  444.12 1927.27  458.29 2021.02  454.83
 2079.35  453.65 2170.01  457.64 2272.73  457.46 2299.39  457.14 2428.21  455.03
  2481.5   456.1 2564.54  483.91 2571.61  482.55  2613.4  464.39 2631.42  463.58
 2680.84  444.14 2701.72  440.97 2738.62  433.97 2766.24  429.97 2811.18  426.97
 2854.47  426.97  2893.4  425.97 2938.49  426.97 2980.12  427.97 3019.64  428.97
 3055.98  428.97 3071.79  434.97  3098.6  437.97 3132.19  442.32 3142.78  444.25
 3172.37  449.66 3204.51  462.92  3233.1  462.52 3251.89  451.67 3312.76  452.53
 3888.16  455.66 4242.45  454.61  5245.2  458.34 5517.26  462.03 6409.74  463.15
 6596.88  467.54 6996.88     470

Manning's n Values        num=       9
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1168.76     .04 1541.34    .023 1927.27      .1 2170.01     .04
 2428.21      .1 2631.42    .023 3172.37     .04 3312.76      .1

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2631.42 3172.37           699.67  699.67  699.67             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 3204.51 6996.88  462.92       F

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 230.1*

INPUT
Description:
Station Elevation Data    num=     111
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  469.94    13.3  468.44   14.54  468.39   70.45  470.77  112.07  468.61
  119.66   470.3  120.62  470.44  142.46  468.37  154.81  464.77  204.65  457.07
  218.44   455.4   243.8  453.91  420.31  452.75  427.39  452.72  643.98  453.73
  699.89  453.67  825.37  454.15  923.56  452.57  948.62  452.22 1047.28  452.71
 1091.31  453.76 1110.04  454.16 1208.59  454.52 1265.81  454.68 1279.77  453.97
 1314.97   454.6 1337.45  455.03 1463.89  455.26 1508.04  447.05 1524.08   444.2
 1538.64  443.07 1549.79  442.31 1584.72  442.68 1635.07   443.2 1687.54   444.4
  1704.6  444.58 1725.47  444.57 1760.92  444.56 1791.91  444.55 1822.33  448.08
 1823.04  448.66 1830.43   458.1 1919.47  455.77 1964.84  455.11 1974.87  454.95
 2060.98  457.49 2129.04  457.31 2158.54  457.34 2183.86  457.19 2262.95  456.47
  2306.2     456 2356.82  456.73 2388.81  464.27 2435.68  474.71  2442.4  473.72
 2482.09  461.13  2499.2  460.38 2557.27   444.4 2558.15  444.15 2566.31  442.95
 2583.06  440.89 2588.39  440.13  2599.4  437.62 2621.01     434 2627.08  433.21
 2649.51  430.87 2660.03  429.95 2695.05  428.38 2713.63  427.69 2739.74  427.69
 2765.27  427.47 2778.16  427.17 2811.71  426.02 2856.25  426.98 2859.14  427.04
 2902.92  427.96  2914.1   428.2 2944.49  429.29  2948.1  429.36 2978.97  430.69
 2982.71  430.94 2999.34  436.07 3003.49  436.65 3019.45  438.78 3027.54  439.68
  3038.2  440.99 3062.87  444.21 3074.01  446.04 3094.17  449.35 3105.13  450.92
 3137.02  459.74 3151.83   459.6 3165.39  459.51 3184.04  452.32 3229.06  452.86
 3244.44  454.06 3264.86  455.54 3295.48  455.02 3815.39  456.93 4166.95  456.25
 5001.74  458.36 5161.96  460.82 5431.92  466.74 5537.26  468.18 5711.62  467.59
 5826.11  462.58 6317.51  463.18  6503.2  466.18  6828.7  467.65 6871.51  469.52
 6900.12  469.61

Manning's n Values        num=      13
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1110.04    .047 1463.89    .031  1704.6    .062 1830.43    .078
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 2060.98    .035  2306.2    .072 2388.81    .048  2499.2    .023 3105.13     .06
 3244.44    .099 5826.11     .08 6900.12     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        2499.2 3105.13           699.67  699.67  699.67             .1       .3

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.97*

INPUT
Description:
Station Elevation Data    num=     111
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  469.11   12.59  468.32   13.77  468.28   66.73  476.68  106.14  475.07
  113.33  475.82  114.24  475.76  134.93  471.87  146.62  468.45  193.83  458.09
  206.89  456.13   230.9  453.33  398.08  452.27  404.78  452.27  609.91  453.04
  662.87  452.62   781.7  452.86   874.7  452.07  898.44  451.97  991.87  452.55
 1033.57  453.22 1051.31   453.4 1144.65   453.5 1198.85  453.52 1212.06  453.16
 1245.41  453.44  1266.7  453.68 1386.45  453.92 1428.26  449.86 1443.45  448.46
 1457.24  447.91  1467.8   447.7 1500.89  448.42 1548.57  449.45 1598.27  450.85
 1614.42   451.2 1634.18  451.19 1667.76  451.17 1697.11  451.15 1725.92   452.9
  1726.6  453.19  1733.6  457.91 1817.93   456.7  1860.9  456.35 1870.39  456.25
 1951.94  457.34  2016.4   457.1 2044.34  457.22 2068.32  457.24 2143.23  457.17
  2184.2  456.96 2232.13  457.37 2262.44  461.16 2306.83  465.52 2313.19   464.9
 2350.78  457.87 2366.99  457.18 2434.44  444.36 2435.47  444.15 2444.94   442.8
  2464.4  440.82 2470.59  440.13 2483.39  436.88 2508.48  433.07 2515.54  432.46
 2541.59   430.5 2553.81  429.92  2594.5  428.76 2616.09  428.41 2646.42  428.41
 2676.07  427.97 2691.04  427.65 2730.02  426.08 2776.76  427.06 2779.78  427.11
 2825.72  427.95 2837.46  428.17 2869.34   429.6 2873.12  429.74 2905.51  432.41
 2909.44  432.92 2926.89  437.18 2931.25  437.89 2947.99  440.46 2956.48   441.4
 2967.67  442.69 2993.55   446.1 3005.23  447.83 3026.39  450.95 3037.89  452.18
 3069.53  456.57 3084.22  456.48 3097.68  456.49 3116.18  452.97 3160.85  453.42
 3176.11   455.6 3196.37  458.43 3226.76  457.22 3742.63  458.21 4091.45  457.88
 4919.74  458.98 5078.72  463.29 5346.58  471.45  5451.1   474.2 5624.11  472.79
  5737.7  462.62 6225.28  463.21 6409.53  464.82 6732.49  465.74 6774.97  469.21
 6803.35  469.22

Manning's n Values        num=      13
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1051.31    .054 1386.45     .04 1614.42    .051  1733.6    .056
 1951.94     .03  2184.2    .043 2262.44     .03 2366.99    .023 3037.89     .08
 3176.11    .098  5737.7     .06 6803.35     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2366.99 3037.89           699.67  699.67  699.67             .1       .3

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.84

INPUT
Description: RM 229.84
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  468.28      13  468.18      63  482.59     107  481.33     183   459.1
     218  452.75  375.84   451.8  575.84  452.36  625.84  451.56  825.84  451.56
  975.84  452.68 1175.84  452.28 1375.84  452.74 1524.24  457.83 1756.95   457.6
 1903.77  456.89 2023.51  457.86 2136.06  458.05 2234.77  453.98 2311.61  444.32
 2323.57  442.65 2352.79  440.13 2367.37  436.13 2395.96  432.13 2433.68  430.13
 2493.95  429.13 2553.09  429.13 2603.93  428.13 2648.33  426.13 2697.26  427.13
 2760.81  428.13 2798.15  430.13 2832.06  434.13    2859  439.13 2876.53  442.13
 2897.13   444.4 2958.61  452.55 2970.65  453.44 3016.62  453.37 3092.65  453.97
 3127.89  461.33 3158.04  459.43 4837.75   459.6 5364.94  480.22 5536.59  477.99
 5649.29  462.67 6636.28  463.83 6678.43  468.91 6706.59  468.83

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1524.24     .04 2136.06    .011 2234.77    .023 2970.65      .1
 5649.29     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2234.77 2970.65              482     482     482             .1       .3

CROSS SECTION
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RIVER: Illinois River
REACH: Main               RS: 229.745*

INPUT
Description:
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  484.85    3.92  475.01    12.6  474.89   20.68     476   61.09  486.74
  103.75  491.11  108.16  490.96  175.26  481.08  177.44  480.44  211.38  472.37
  314.63  457.18  350.73  453.27  364.42  453.24  558.34  453.75  606.82  453.41
  800.75  453.65  946.19  454.38 1140.11  454.42 1334.03  454.88 1439.12  456.86
 1477.92  457.66 1703.56  458.18 1748.73   458.2 1845.92   457.1 1954.86   456.6
 1962.02  456.66 2064.28  457.25 2071.15  457.08 2166.86  452.65 2231.85  445.32
  2247.7  443.05 2257.28  441.62 2260.28   441.3 2282.92  439.49 2291.02  438.59
 2306.35   435.5  2325.3   432.9 2336.43     432 2376.11  430.43 2394.89  430.01
 2439.51  428.79 2471.45  428.16 2501.72  428.16 2549.82  427.71  2555.2  427.61
 2601.91  426.16  2652.9  428.52 2670.42  429.29 2719.12  431.57 2721.34  431.72
 2758.04   433.2 2788.86   435.4 2793.37  435.96 2818.94  439.94 2821.45  440.34
 2839.71  443.18 2841.15  443.36  2855.5  445.28 2861.18  446.07 2874.83   448.1
 2925.25  453.99 2937.79   455.1 2956.95  454.95 2985.69  457.12 2985.79  457.13
 3016.79  456.75 3064.92  456.95 3101.63  460.64 3133.05   459.7 4009.52  460.03
 4023.82  461.43 4052.17  461.59 4064.95   460.3 4883.26  461.34  4910.1  461.87
 5432.58  471.47 5611.44  470.29 5728.87  462.58 5981.87  462.62 6734.33   468.6
 6751.02  471.15 6757.28  471.15  6801.2  473.63 6806.14  473.62 6819.18  470.06
 6830.54  469.47

Manning's n Values        num=       8
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1477.92    .044 2071.15    .019 2166.86    .023 2937.79      .1
 4009.52    .058 5728.87     .04 6830.54     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2166.86 2937.79              482     482     482             .1       .3

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.65

INPUT
Description: RM 229.65
Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1969.212  456.462067.072  451.332134.226  444.422160.511  440.192187.012  438.19
2230.806  432.192302.727  430.192381.846  427.192462.837  427.192516.666  426.19
2586.864  431.192639.029  435.192708.211  437.192739.026  441.192761.785  444.43
2776.488  446.772796.292  450.072860.807  456.762880.435  456.492909.979  460.88
2941.739   459.9 3958.77  460.543973.414  463.344002.456  463.674015.553  461.08
4881.387  463.145979.398  462.296750.276   473.46767.372  478.486823.841  478.34
6837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12067.072    .0232860.807      .1 3958.77     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      2067.0722860.807              258     258     258             .1       .3
Skew Angle = 10

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.605

INPUT
Description:
Station Elevation Data    num=      80
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1922.542  458.611931.297  455.461969.192  454.362006.831  453.332016.473  453.12
2040.994  451.182060.602  448.942071.522  446.942075.325  446.942093.406  442.94
2107.902  441.942126.614  439.942141.445  438.942162.983  438.942176.208  437.94
2181.172  437.942202.631  430.94 2240.94  426.942254.698  427.942264.142  427.94
2314.761  427.942348.757  426.942372.166  426.942427.983  427.942455.234  427.94
2512.049  425.942554.709  425.942554.769  427.942574.435  427.942612.537  429.94
2627.762  434.942663.531  436.94 2688.24  440.942706.596  446.482722.265  451.49
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2742.837  454.932806.121  454.872815.979  455.882869.188  458.042891.366  460.34
2900.139  461.422930.473   455.63028.952  456.213127.434  456.013225.915  456.23
3324.396  456.593422.875  457.633521.357  457.853619.838  458.533718.319  458.51
  3816.8  459.02 3915.28  460.234002.357  463.844013.761  464.084026.071  463.91
 4109.78   461.54208.262  461.424306.743  461.694329.194  461.944372.369  462.04
 4395.65  462.134436.393  462.244502.768  462.344881.387  463.145979.398  462.29
6750.276   473.46767.372  478.486823.841  478.346837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12016.473    .0232742.837      .14002.357     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      2016.4732742.837               51      51      51             .1       .3
Skew Angle = 10

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.595

INPUT
Description:
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09 111.037  467.54 221.109  458.17 313.888  455.18 410.862  454.52
 505.246  453.51 603.746  453.01 696.771  455.87 882.831  452.91 904.191  452.36
1000.781   452.21093.038  452.221194.601  452.681289.409  452.731389.022  452.61
1484.608  452.04 1551.86  451.791666.344  455.581700.999  454.661741.908   452.8
1751.746   451.91756.611  451.351764.155  449.851776.642  447.921795.866  443.92
1829.979  440.921871.056  437.921891.816  436.921904.313  434.921931.267  430.92
1954.469  431.041964.209  428.261986.367  426.922027.965  426.922088.935  426.92
2170.841  425.922233.672  425.922290.397  424.922328.706  428.772353.503  432.92
2377.513  435.922409.509  440.922435.124  448.152448.015   451.5 2480.75  454.67
2541.198  455.672551.056  456.352604.303  459.012622.799  460.622626.461  460.51
2635.285  461.952668.376  453.252766.857  453.272865.337  453.862963.818  455.08
3062.299  455.36 3160.78  456.19 3259.26  457.533357.741  458.063456.222  459.43
3554.703  460.443653.185  461.293731.968  465.24 3746.74  466.013763.482  465.81
3786.625  461.143806.223  461.473818.631  461.413850.145  461.223949.118  461.06
4047.599  461.48 4146.08  461.324244.562  461.185324.757  462.355922.241  463.65
6273.325  471.956494.513   477.26624.229  479.22 6676.11  467.48

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .11741.908    .023 2480.75      .13731.968     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      1741.908 2480.75               90     197     320             .1       .3
Skew Angle = 10

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.56

INPUT
Description: RM 229.56
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09  112.75  467.54  224.52  458.17  318.73  455.18   417.2  454.52
  513.04  453.51  613.06  453.01  707.52  455.87  896.45  452.91  918.14  452.36
 1016.22   452.2  1109.9  452.22 1213.03  452.68  1309.3  452.73 1410.45  452.61
 1507.51  452.04  1575.8  451.79 1675.65  454.53 1736.61  454.96 1747.18  454.74
 1770.21  448.25 1784.23  446.32 1815.79  439.75 1843.09  437.75 1864.35  433.75
 1875.73  431.75 1922.66  429.75 1960.97  429.75 1999.79  427.75 2049.15  426.75
 2108.41  425.75    2164  426.75 2225.18  425.75 2273.02  427.75 2308.65  432.75
 2341.26  438.75  2375.5  441.75 2402.65  444.75 2425.33  448.08 2476.93  453.82
 2553.29   455.6  2563.9  461.18 2599.08  461.24  2622.9   454.7 2722.44  455.28
  2808.4  473.31 3462.28  470.72 3564.82  467.56 3665.02  468.93 3721.19  463.67
 4517.61  465.58  5406.9  462.35  6013.6  463.65  6370.1  471.95  6594.7   477.2
 6726.42  479.22  6779.1  467.48

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1747.18    .023 2476.93     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1747.18 2476.93              482     482     482             .1       .3
Ineffective Flow     num=       1
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   Sta L   Sta R    Elev  Permanent
  2808.4  6779.1  473.31       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.445*

INPUT
Description:
Station Elevation Data    num=      93
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  474.57  118.23  464.67  167.25  459.76  235.42  456.96  334.21  455.36
  437.46  454.93  537.96  454.32  642.83  453.96  741.88  455.29   795.2  454.83
  804.76  456.51  939.99  454.74  962.73  454.33 1005.46  454.06 1065.57  453.84
  1163.8  453.59 1196.61  453.56 1271.94  453.47 1372.89  453.15 1387.75  453.09
 1478.95  453.31  1578.9  453.33 1580.72  453.33 1652.33  453.42 1757.03   455.1
 1770.05  455.18 1792.31  455.24 1820.95  455.35 1832.04  455.25 1854.15  448.53
 1855.86  448.12 1870.37  445.66 1871.62   445.4 1891.88  442.57 1903.03  440.89
 1921.48   439.3 1931.27  438.08 1938.45   436.8 1953.27   434.1 1954.93  433.81
 1965.05   432.4 1973.28  431.78 2013.61  429.99  2015.2  429.95 2053.25   429.2
  2065.9  428.64 2093.41  427.64 2111.01  427.28 2144.49   426.6 2158.37  426.34
  2205.8  425.45 2255.18  425.95 2260.55   425.9 2309.53  425.45  2349.8  426.71
 2362.41  427.13 2384.37  428.84  2401.8  430.18 2422.89  432.21 2437.85  434.41
 2454.16   436.1  2469.5   438.7 2475.69  439.63 2487.73  441.55 2500.91  443.71
 2505.71  444.27 2515.75  445.62 2530.78   447.6 2539.55  448.62 2587.81  453.74
 2653.22  455.87 2672.96  456.78 2684.79     460 2700.27  460.56 2710.59  457.59
 2724.02  457.62 2750.58  454.37  2833.3  475.05  2849.3  475.05  2882.9  466.65
 2957.43  466.65 3686.56  465.36  3800.9  463.78 3912.63  464.46 3975.26  461.84
 4863.34  462.79 5854.97  461.17 6531.49  461.83 6929.01  465.98 7179.46   468.6
 7326.34  469.61 7348.82  467.36 7385.08  468.74

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1832.04    .023 2587.81     .04  2849.3    .047 7385.08    .047

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1832.04 2587.81              482     482     482             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  2849.3 7385.08  475.05       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.38

INPUT
Description: RM 229.38
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04     175  455.89  832.03  454.59  842.03  458.09 1052.03  455.82
 1252.03  454.77 1452.03  453.46 1652.03  454.61 1852.03  455.75 1875.33  455.72
 1916.89  455.76 1939.75  448.35  1957.8  444.74 1978.74  443.15 2009.34  440.15
 2026.88  437.15 2043.91  434.15 2062.87  432.15  2106.2  430.15  2158.6  428.15
 2205.22  427.15 2254.17  426.15  2303.2  425.15 2351.06  425.15 2393.88  425.15
 2437.99  426.15 2475.86  427.15 2518.05  428.15  2552.3  432.15  2569.1  436.15
 2589.07  440.15 2603.51  443.15 2619.76  445.15 2645.83  448.28  2698.7  453.66
 2770.85  456.55 2822.76  459.92 2834.15  453.97 2887.76  454.06 2941.28  476.79
 2961.28  476.79 3001.06     460 7951.06     460 7991.06     470

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1916.89    .023  2698.7     .04 2961.28    .055

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1916.89  2698.7            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2941.28 7991.06  476.79       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.175*

INPUT
Description:
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Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   71.48  467.52  154.86  457.88  357.42  456.05  643.36  454.33
  736.27  454.43  745.12  457.37   929.3  456.04  930.95  456.03 1107.94  455.27
 1215.24  454.68 1284.92   454.2 1346.92  454.49  1461.9  454.94 1638.88  455.61
  1659.5  455.56 1696.28  455.54 1719.94  448.59 1726.62   447.3 1738.62  445.01
 1744.69  444.47  1760.3  443.05 1767.44  442.28 1790.65  440.12 1791.97  439.99
 1810.13  437.26 1827.75  434.53 1829.28  434.38 1847.38  432.67 1863.29  431.92
 1892.23  430.51 1906.19  429.92 1946.46  428.43 1960.87   428.1 1994.72  427.51
 2029.12  426.95 2045.38  426.64 2096.13  425.68 2136.02  425.68  2171.7  425.68
 2219.11  426.66 2219.97  426.68 2261.41  427.66 2267.74  427.79 2307.58  428.66
 2313.23  429.18 2345.06  432.32 2348.16  432.91 2363.44  435.76  2377.8  438.03
  2385.3   439.3  2401.1  442.05 2409.02  442.92 2418.88  443.97 2436.15  445.76
 2447.41  446.98 2455.41  447.74 2468.86  449.28 2486.79  451.37 2505.26  453.77
 2551.52  455.22 2579.39  456.11 2632.72  458.89 2644.43  453.93 2699.51  453.97
 2754.49  472.89 2775.04  472.87 2815.91  458.86 2931.68   458.8 3255.51  458.72
 4076.77  458.57 4716.08  458.78 5155.17  458.92  5175.1  459.42 5195.02  458.92
 7901.59     460 7907.39  461.18 7942.68     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1696.28    .023 2505.26    .042 2775.04    .055 5155.17    .062
 7942.68    .062

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1696.28 2505.26            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2775.04 7942.68  472.87       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   62.19   468.3  134.72  459.87  310.94  456.67  559.69  453.87
  640.52  454.27  648.22  456.66  808.44  456.24  809.88  456.23  963.84  455.77
 1057.19  455.39 1117.81  454.94 1171.75  455.12 1271.77  455.26 1425.74  455.48
 1443.68   455.4 1475.67  455.31 1500.13  448.83 1507.04  447.54 1519.45  445.29
 1525.72  444.64 1541.86  442.96 1549.24  442.09 1573.24  439.96  1574.6  439.84
 1593.37  437.37  1611.6  434.91 1613.17  434.77 1631.88  433.19 1648.34   432.4
 1678.25  430.87 1692.69   430.2 1734.33  428.72 1749.22  428.34 1784.21  427.87
 1819.78  427.42  1836.6  427.13 1889.06  426.21 1920.97  426.21 1949.52  426.21
 2001.01  427.19 2001.95  427.21 2046.96  428.16 2053.84   428.3 2097.11  429.17
 2103.25  429.61 2137.82  432.48 2141.18  432.99 2157.78  435.38 2173.37  437.29
 2181.52  438.45 2198.68  440.95 2207.29   441.8    2218  442.78 2236.76  444.47
 2248.99  445.68 2257.67  446.46 2272.29  448.29 2291.76  450.79 2311.83  453.88
 2359.32  454.97 2387.93  455.67 2442.69  457.86  2454.7  453.88 2511.25  453.88
  2567.7  468.98  2588.8  468.96 2630.76  457.72 2749.62   457.6 3082.09  457.44
 3925.26  457.15 4581.63  457.56 5032.43  457.83 5052.89  458.83 5073.34  457.83
 7852.11     460 7858.07  460.94  7894.3     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1475.67    .023 2311.83    .043  2588.8    .055 5032.43     .07
  7894.3     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1475.67 2311.83            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  2588.8  7894.3  468.96       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.825*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   52.89  469.08  114.58  461.87  264.45  457.28  476.02   453.4
  544.76  454.12  551.31  455.94  687.58  456.45   688.8  456.44  819.75  456.27
  899.15  456.09   950.7  455.68  996.57  455.75 1081.65  455.59 1212.59  455.34
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 1227.85  455.23 1255.06  455.09 1280.32  449.08 1287.46  447.78 1300.27  445.56
 1306.75  444.81 1323.41  442.86 1331.04   441.9 1355.82   439.8 1357.23  439.68
 1376.62  437.48 1395.44  435.29 1397.07  435.16 1416.39   433.7 1433.38  432.88
 1464.28  431.22 1479.19  430.48 1522.19     429 1537.57  428.59 1573.71  428.23
 1610.44   427.9 1627.81  427.61 1681.99  426.73 1705.93  426.73 1727.33  426.73
 1782.92  427.73 1783.92  427.74 1832.51  428.67 1839.93   428.8 1886.63  429.67
 1893.26  430.04 1930.57  432.65 1934.21  433.07 1952.13  434.99 1968.95  436.55
 1977.75   437.6 1996.27  439.85 2005.56  440.68 2017.12   441.6 2037.37  443.18
 2050.56  444.38 2059.94  445.17 2075.71   447.3 2096.73  450.22 2118.39  453.99
 2167.12  454.73 2196.47  455.23 2252.65  456.83 2264.98  453.84    2323   453.8
 2380.92  465.08 2402.56  465.04 2445.61  456.58 2567.56   456.4 2908.67  456.15
 3773.75  455.72 4447.17  456.34 4909.69  456.75 4930.67  458.24 4951.66  456.75
 7802.64  459.99 7808.75  460.71 7845.92     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1255.06    .023 2118.39    .045 2402.56    .055 4909.69    .078
 7845.92    .078

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1255.06 2118.39            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2380.92 7845.92  465.08       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.65*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03   43.59  469.87   94.44  463.86  217.97   457.9  392.35  452.93
  449.01  453.96   454.4  455.23  566.72  456.65  567.73  456.64  675.66  456.77
   741.1   456.8  783.59  456.42   821.4  456.37  891.52  455.92  999.45  455.21
 1012.02  455.07 1034.45  454.86 1060.52  449.32 1067.87  448.02  1081.1  445.84
 1087.78  444.98 1104.97  442.77 1112.84   441.7 1138.41  439.64 1139.86  439.53
 1159.86  437.59 1179.28  435.68 1180.96  435.54  1200.9  434.22 1218.43  433.36
  1250.3  431.58 1265.69  430.76 1310.05  429.28 1325.92  428.83 1363.21   428.6
 1401.11  428.37 1419.02   428.1 1474.93  427.26 1490.88  427.26 1505.15  427.26
 1564.82  428.26  1565.9  428.28 1618.06  429.18 1626.03  429.31 1676.16  430.18
 1683.28  430.46 1723.33  432.81 1727.23  433.15 1746.47  434.61 1764.53  435.81
 1773.97  436.74 1793.86  438.76 1803.83  439.56 1816.24  440.41 1837.97   441.9
 1852.14  443.09 1862.21  443.89 1879.14   446.3  1901.7  449.65 1924.95   454.1
 1974.92  454.48 2005.01  454.79 2062.61   455.8 2075.25  453.79 2134.74  453.71
 2194.13  461.17 2216.32  461.13 2260.46  455.45  2385.5  455.21 2735.24  454.87
 3622.23  454.29 4312.71  455.11 4786.95  455.67 4808.46  457.66 4829.98  455.67
 7753.16  459.99 7759.43  460.47 7797.55     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1034.45    .023 1924.95    .047 2216.32    .055 4786.95    .085
 7797.55    .085

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1034.45 1924.95            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2194.13 7797.55  461.17       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.475*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03    34.3  470.65    74.3  465.85  171.48  458.51  308.67  452.47
  353.25   453.8  357.49  454.51  445.86  456.85  446.65  456.85  531.57  457.27
  583.05   457.5  616.48  457.16  646.22     457  701.39  456.24   786.3  455.07
   796.2  454.91  813.84  454.64  840.71  449.56  848.29  448.26  861.92  446.11
  868.81  445.15  886.53  442.67  894.64  441.51  920.99  439.48  922.49  439.37
  943.11   437.7  963.12  436.06  964.86  435.93  985.41  434.74 1003.47  433.84
 1036.33  431.94 1052.19  431.04 1097.91  429.56 1114.27  429.08 1152.71  428.96
 1191.77  428.85 1210.23  428.59 1267.86  427.79 1275.84  427.79 1282.97  427.79
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 1346.73  428.79 1347.88  428.81 1403.61  429.68 1412.12  429.81 1465.69  430.69
 1473.29  430.89 1516.09  432.98 1520.26  433.24 1540.81  434.22 1560.11  435.06
  1570.2  435.89 1591.44  437.66  1602.1  438.44 1615.36  439.23 1638.58  440.61
 1653.72  441.79 1664.47   442.6 1682.56  445.31 1706.67  449.07 1731.52  454.21
 1782.71  454.24 1813.55  454.34 1872.58  454.77 1885.53  453.75 1946.49  453.62
 2007.34  457.26 2030.08  457.21 2075.31  454.31 2203.44  454.01 2561.82  453.59
 3470.72  452.87 4178.26  453.89  4664.2  454.58 4686.25  457.07  4708.3  454.58
 7703.69  459.99 7710.11  460.24 7749.17     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1  813.84    .023 1731.52    .048 2030.08    .055  4664.2    .093
 7749.17    .093

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        813.84 1731.52            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2007.34 7749.17  457.26       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.32

INPUT
Description: RM 228.32
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03      25  471.43     125  459.13     225     452     325  457.05
     425  458.21  471.05  457.63  593.23  454.41  628.71   448.5  649.84  445.32
  676.44  441.32  703.58  439.32  748.75  436.32  788.52  434.32  838.69  431.32
  902.62  429.32  982.43  429.32 1060.79  428.32 1128.63  429.32 1198.22  430.32
 1263.31  431.32 1313.28  433.32 1355.69  434.32 1400.37  437.32 1439.19  439.32
 1466.74  441.32 1485.99  444.32 1511.64   448.5 1538.08  454.32 1590.51  453.99
 2021.38  452.81  2388.4  452.31 3319.21  451.44  4043.8  452.67 4541.46   453.5
 4564.04  456.49 4586.62   453.5 7660.79     460 7700.79     470

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1  593.23    .023 1538.08     .05 4541.46      .1

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        593.23 1538.08                0       0       0             .1       .3
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SUMMARY OF MANNING'S N VALUES

River:Illinois River

      Reach          River Sta.       n1        n2        n3        n4        n5        n6        n7        n8        n9        n10       n11       n12       n13

 Main                 230.23              .1       .04      .023        .1       .04        .1      .023       .04        .1
 Main                 230.1*              .1      .047      .031      .062      .078      .035      .072      .048      .023       .06      .099       .08       .08
 Main                 229.97*             .1      .054       .04      .051      .056       .03      .043       .03      .023       .08      .098       .06       .06
 Main                 229.84              .1       .04      .011      .023        .1       .04
 Main                 229.745*            .1      .044      .019      .023        .1      .058       .04       .04
 Main                 229.65              .1      .023        .1       .04
 Main                 229.605             .1      .023        .1       .04
 Main                 229.595             .1      .023        .1       .04
 Main                 229.56              .1      .023       .04
 Main                 229.445*            .1      .023       .04      .047      .047
 Main                 229.38              .1      .023       .04      .055
 Main                 229.175*            .1      .023      .042      .055      .062      .062
 Main                 229.*               .1      .023      .043      .055       .07       .07
 Main                 228.825*            .1      .023      .045      .055      .078      .078
 Main                 228.65*             .1      .023      .047      .055      .085      .085
 Main                 228.475*            .1      .023      .048      .055      .093      .093
 Main                 228.32              .1      .023       .05        .1

SUMMARY OF REACH LENGTHS

River: Illinois River

      Reach          River Sta.      Left     Channel    Right

 Main                 230.23          699.67    699.67    699.67
 Main                 230.1*          699.67    699.67    699.67
 Main                 229.97*         699.67    699.67    699.67
 Main                 229.84             482       482       482
 Main                 229.745*           482       482       482
 Main                 229.65             258       258       258
 Main                 229.605             51        51        51
 Main                 229.595             90       197       320
 Main                 229.56             482       482       482
 Main                 229.445*           482       482       482
 Main                 229.38           928.5     928.5     928.5
 Main                 229.175*         928.5     928.5     928.5
 Main                 229.*            928.5     928.5     928.5
 Main                 228.825*         928.5     928.5     928.5
 Main                 228.65*          928.5     928.5     928.5
 Main                 228.475*         928.5     928.5     928.5
 Main                 228.32               0         0         0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Illinois River

      Reach          River Sta.     Contr.    Expan.

 Main                 230.23          .1        .3
 Main                 230.1*          .1        .3
 Main                 229.97*         .1        .3
 Main                 229.84          .1        .3
 Main                 229.745*        .1        .3
 Main                 229.65          .1        .3
 Main                 229.605         .1        .3
 Main                 229.595         .1        .3
 Main                 229.56          .1        .3
 Main                 229.445*        .1        .3
 Main                 229.38          .1        .3
 Main                 229.175*        .1        .3
 Main                 229.*           .1        .3
 Main                 228.825*        .1        .3
 Main                 228.65*         .1        .3
 Main                 228.475*        .1        .3
 Main                 228.32          .1        .3
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Profile Output Table - Standard Table 1

  Reach         River Sta     Profile     Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl
                                            (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        (ft)

  Main          230.23        10 YR      94000.00      425.97      462.03      441.93      462.20     0.000044       3.91    37290.86     5192.98           0.13
  Main          230.23        50 YR     124000.00      425.97      465.40      443.74      465.55     0.000040       4.02    71436.68     6338.47           0.13
  Main          230.23        100 YR    137000.00      425.97      466.62      444.40      466.78     0.000040       4.14    79221.66     6416.76           0.13
  Main          230.23        500 YR    163000.00      425.97      468.77      445.63      468.93     0.000042       4.39    93214.77     6699.33           0.13

  Main          229.84        10 YR      94000.00      426.13      461.83                  462.08     0.000054       4.23    40396.54     4721.16           0.14
  Main          229.84        50 YR     124000.00      426.13      465.17                  465.43     0.000053       4.54    58262.45     5834.57           0.15
  Main          229.84        100 YR    137000.00      426.13      466.39                  466.66     0.000053       4.65    65419.07     5889.07           0.15
  Main          229.84        500 YR    163000.00      426.13      468.54                  468.81     0.000053       4.87    78152.88     5999.03           0.15

  Main          229.65        10 YR      94000.00      426.19      461.73                  462.02     0.000062       4.42    31712.30     3938.16           0.15
  Main          229.65        50 YR     124000.00      426.19      465.05                  465.37     0.000063       4.84    49259.57     5879.73           0.16
  Main          229.65        100 YR    137000.00      426.19      466.26                  466.60     0.000063       4.96    56480.93     5968.35           0.16
  Main          229.65        500 YR    163000.00      426.19      468.41                  468.75     0.000063       5.19    69439.94     6124.16           0.16

  Main          229.605       10 YR      94000.00      425.94      461.71                  462.00     0.000058       4.45    34236.00     3854.70           0.15
  Main          229.605       50 YR     124000.00      425.94      465.02                  465.36     0.000060       4.90    51557.48     5878.17           0.16
  Main          229.605       100 YR    137000.00      425.94      466.24                  466.58     0.000060       5.04    58767.11     5966.67           0.16
  Main          229.605       500 YR    163000.00      425.94      468.38                  468.73     0.000061       5.29    71706.08     6122.29           0.16

  Main          229.595       10 YR      94000.00      424.92      461.74                  461.99     0.000049       4.18    39584.81     4457.25           0.14
  Main          229.595       50 YR     124000.00      424.92      465.06                  465.34     0.000051       4.59    57556.31     5802.64           0.14
  Main          229.595       100 YR    137000.00      424.92      466.27                  466.56     0.000052       4.72    64682.20     5907.33           0.15
  Main          229.595       500 YR    163000.00      424.92      468.41                  468.72     0.000052       4.97    77451.70     6034.32           0.15

  Main          229.56        10 YR      94000.00      425.75      461.71                  461.98     0.000054       4.32    34206.63     2570.77           0.14
  Main          229.56        50 YR     124000.00      425.75      464.99                  465.32     0.000060       4.92    42723.01     4577.84           0.16
  Main          229.56        100 YR    137000.00      425.75      466.18                  466.54     0.000063       5.17    45862.33     5073.09           0.16
  Main          229.56        500 YR    163000.00      425.75      468.26                  468.69     0.000069       5.66    51409.92     5302.93           0.17

  Main          229.38        10 YR      94000.00      425.15      461.68                  461.92     0.000045       4.02    34786.75     7741.72           0.13
  Main          229.38        50 YR     124000.00      425.15      464.96                  465.26     0.000051       4.60    43954.08     7798.74           0.14
  Main          229.38        100 YR    137000.00      425.15      466.15                  466.48     0.000054       4.84    47314.24     7819.46           0.15
  Main          229.38        500 YR    163000.00      425.15      468.23                  468.62     0.000060       5.30    53225.90     7855.67           0.16

  Main          228.32        10 YR      94000.00      428.32      461.55      439.89      461.65     0.000025       2.88    70050.67     7561.67           0.10
  Main          228.32        50 YR     124000.00      428.32      464.85      441.62      464.95     0.000024       3.05    95070.36     7601.69           0.10
  Main          228.32        100 YR    137000.00      428.32      466.05      442.28      466.15     0.000024       3.13   104201.00     7616.25           0.10
  Main          228.32        500 YR    163000.00      428.32      468.15      443.53      468.26     0.000025       3.31   120221.90     7641.72           0.10

Profile Output Table - Standard Table 2

  Reach         River Sta     Profile   E.G. Elev   W.S. Elev   Vel Head   Frctn Loss   C & E Loss     Q Left   Q Channel    Q Right   Top Width
                                             (ft)        (ft)       (ft)         (ft)         (ft)      (cfs)       (cfs)      (cfs)        (ft)

  Main          230.23        10 YR        462.20      462.03       0.16         0.03         0.01   34897.71    58956.52     145.77     5192.98
  Main          230.23        50 YR        465.55      465.40       0.15         0.03         0.01   46596.61    67886.30    9517.09     6338.47
  Main          230.23        100 YR       466.78      466.62       0.16         0.03         0.01   52192.77    72620.65   12186.58     6416.76
  Main          230.23        500 YR       468.93      468.77       0.17         0.03         0.01   63496.91    82134.40   17368.70     6699.33

  Main          229.84        10 YR        462.08      461.83       0.25         0.03         0.00    9634.58    83279.66    1085.76     4721.16
  Main          229.84        50 YR        465.43      465.17       0.26         0.03         0.00   18580.60   100505.90    4913.48     5834.57
  Main          229.84        100 YR       466.66      466.39       0.27         0.03         0.00   22444.02   107155.80    7400.15     5889.07
  Main          229.84        500 YR       468.81      468.54       0.27         0.03         0.00   30099.24   119911.10   12989.70     5999.03

  Main          229.65        10 YR        462.02      461.73       0.29         0.02         0.00    3365.02    90338.36     296.62     3938.16
  Main          229.65        50 YR        465.37      465.05       0.33         0.02         0.00    7582.10   111600.60    4817.35     5879.73
  Main          229.65        100 YR       466.60      466.26       0.33         0.02         0.00    9419.18   119233.50    8347.36     5968.35
  Main          229.65        500 YR       468.75      468.41       0.34         0.02         0.00   13047.00   133449.70   16503.32     6124.16

  Main          229.605       10 YR        462.00      461.71       0.29         0.00         0.01    3047.36    89433.09    1519.55     3854.70
  Main          229.605       50 YR        465.36      465.02       0.33         0.00         0.02    7031.10   110316.30    6652.63     5878.17
  Main          229.605       100 YR       466.58      466.24       0.34         0.00         0.02    8789.97   117828.00   10382.06     5966.67
  Main          229.605       500 YR       468.73      468.38       0.35         0.00         0.01   12287.25   131802.10   18910.66     6122.29

  Main          229.595       10 YR        461.99      461.74       0.25         0.01         0.00    5245.88    86926.37    1827.75     4457.25
  Main          229.595       50 YR        465.34      465.06       0.28         0.01         0.01    9424.55   106765.70    7809.77     5802.64
  Main          229.595       100 YR       466.56      466.27       0.29         0.01         0.01   11189.65   114153.10   11657.20     5907.33
  Main          229.595       500 YR       468.72      468.41       0.30         0.01         0.01   14607.52   128002.60   20389.90     6034.32

  Main          229.56        10 YR        461.98      461.71       0.27         0.02         0.00    5481.55    87342.38    1176.06     2570.77
  Main          229.56        50 YR        465.32      464.99       0.34         0.03         0.00   10138.21   111119.10    2742.67     4577.84
  Main          229.56        100 YR       466.54      466.18       0.37         0.03         0.00   12255.18   121254.00    3490.77     5073.09
  Main          229.56        500 YR       468.69      468.26       0.43         0.03         0.00   16573.59   141356.10    5070.29     5302.93
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  Main          229.38        10 YR        461.92      461.68       0.24         0.04         0.00    3923.10    89137.62     939.28     7741.72
  Main          229.38        50 YR        465.26      464.96       0.30         0.05         0.00    8266.78   113644.90    2088.36     7798.74
  Main          229.38        100 YR       466.48      466.15       0.33         0.05         0.00   10292.29   124076.60    2631.07     7819.46
  Main          229.38        500 YR       468.62      468.23       0.39         0.06         0.00   14508.66   144722.50    3768.86     7855.67

  Main          228.32        10 YR        461.65      461.55       0.10                               575.87    72490.02   20934.11     7561.67
  Main          228.32        50 YR        464.95      464.85       0.10                              1248.00    86206.04   36545.96     7601.69
  Main          228.32        100 YR       466.15      466.05       0.10                              1552.00    92104.02   43343.99     7616.25
  Main          228.32        500 YR       468.26      468.15       0.11                              2173.37   103867.30   56959.29     7641.72
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                        HEC-RAS Version 4.1.0 Jan 2010
                          U.S. Army Corps of Engineers
                         Hydrologic Engineering Center
                               609 Second Street
                               Davis, California
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PROJECT DATA
Project Title: IL 178 over Illinois River
Project File : IL178.prj
Run Date and Time: 3/8/2013 4:16:33 AM

Project in English units

PLAN DATA

Plan Title: Existing
Plan File : t:\16870\Civil\Drainage\HEC-RAS\IL178.p01

           Geometry Title: Existing
           Geometry File : t:\16870\Civil\Drainage\HEC-RAS\IL178.g01

           Flow Title    : Upper Mississippi Flow Frequency Study
           Flow File     : t:\16870\Civil\Drainage\HEC-RAS\IL178.f01

Plan Summary Information:
Number of:  Cross Sections =   17    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01
    Critical depth calculation tolerance =  0.01
    Maximum number of iterations         =  20
    Maximum difference tolerance         =  0.3
    Flow tolerance factor                =  0.001

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

FLOW DATA

Flow Title: Upper Mississippi Flow Frequency Study
Flow File : t:\16870\Civil\Drainage\HEC-RAS\IL178.f01

Flow Data (cfs)

  River           Reach           RS         10 YR           50 YR          100 YR          500 YR
  Illinois River  Main            230.23     94000          124000          137000          163000

Boundary Conditions

  River           Reach           Profile        Upstream                 Downstream

  Illinois River  Main            10 YR                               Known WS = 461.55
  Illinois River  Main            50 YR                               Known WS = 464.85
  Illinois River  Main            100 YR                              Known WS = 466.05
  Illinois River  Main            500 YR                              Known WS = 468.15
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GEOMETRY DATA

Geometry Title: Existing
Geometry File : t:\16870\Civil\Drainage\HEC-RAS\IL178.g01

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 230.23

INPUT
Description: RM 230.23
Station Elevation Data    num=      67
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  470.77      14  468.57     118  462.16     127  465.12     150  464.87
     163  461.09     230  454.67     450  453.17  869.03  455.45  998.81  452.47
 1102.68  452.87 1168.76  454.91 1272.53  455.55 1332.78  455.83 1347.47  454.79
 1408.21  456.38 1541.34  456.59 1587.82  444.23 1604.71  439.95 1631.78  436.93
 1668.56  436.95 1721.57  436.95 1776.82  437.95 1816.75  437.95 1854.08  437.95
 1886.71  437.95 1918.74  443.26 1919.49  444.12 1927.27  458.29 2021.02  454.83
 2079.35  453.65 2170.01  457.64 2272.73  457.46 2299.39  457.14 2428.21  455.03
  2481.5   456.1 2564.54  483.91 2571.61  482.55  2613.4  464.39 2631.42  463.58
 2680.84  444.14 2701.72  440.97 2738.62  433.97 2766.24  429.97 2811.18  426.97
 2854.47  426.97  2893.4  425.97 2938.49  426.97 2980.12  427.97 3019.64  428.97
 3055.98  428.97 3071.79  434.97  3098.6  437.97 3132.19  442.32 3142.78  444.25
 3172.37  449.66 3204.51  462.92  3233.1  462.52 3251.89  451.67 3312.76  452.53
 3888.16  455.66 4242.45  454.61  5245.2  458.34 5517.26  462.03 6409.74  463.15
 6596.88  467.54 6996.88     470

Manning's n Values        num=       9
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1168.76     .04 1541.34    .023 1927.27      .1 2170.01     .04
 2428.21      .1 2631.42    .023 3172.37     .04 3312.76      .1

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2631.42 3172.37           699.67  699.67  699.67             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
 6728.65 6996.88  465.18       T
 3204.51 6728.65  462.92       F

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 230.1*

INPUT
Description:
Station Elevation Data    num=     111
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  469.94    13.3  468.44   14.54  468.39   70.45  470.77  112.07  468.61
  119.66   470.3  120.62  470.44  142.46  468.37  154.81  464.77  204.65  457.07
  218.44   455.4   243.8  453.91  420.31  452.75  427.39  452.72  643.98  453.73
  699.89  453.67  825.37  454.15  923.56  452.57  948.62  452.22 1047.28  452.71
 1091.31  453.76 1110.04  454.16 1208.59  454.52 1265.81  454.68 1279.77  453.97
 1314.97   454.6 1337.45  455.03 1463.89  455.26 1508.04  447.05 1524.08   444.2
 1538.64  443.07 1549.79  442.31 1584.72  442.68 1635.07   443.2 1687.54   444.4
  1704.6  444.58 1725.47  444.57 1760.92  444.56 1791.91  444.55 1822.33  448.08
 1823.04  448.66 1830.43   458.1 1919.47  455.77 1964.84  455.11 1974.87  454.95
 2060.98  457.49 2129.04  457.31 2158.54  457.34 2183.86  457.19 2262.95  456.47
  2306.2     456 2356.82  456.73 2388.81  464.27 2435.68  474.71  2442.4  473.72
 2482.09  461.13  2499.2  460.38 2557.27   444.4 2558.15  444.15 2566.31  442.95
 2583.06  440.89 2588.39  440.13  2599.4  437.62 2621.01     434 2627.08  433.21
 2649.51  430.87 2660.03  429.95 2695.05  428.38 2713.63  427.69 2739.74  427.69
 2765.27  427.47 2778.16  427.17 2811.71  426.02 2856.25  426.98 2859.14  427.04
 2902.92  427.96  2914.1   428.2 2944.49  429.29  2948.1  429.36 2978.97  430.69
 2982.71  430.94 2999.34  436.07 3003.49  436.65 3019.45  438.78 3027.54  439.68
  3038.2  440.99 3062.87  444.21 3074.01  446.04 3094.17  449.35 3105.13  450.92
 3137.02  459.74 3151.83   459.6 3165.39  459.51 3184.04  452.32 3229.06  452.86
 3244.44  454.06 3264.86  455.54 3295.48  455.02 3815.39  456.93 4166.95  456.25
 5001.74  458.36 5161.96  460.82 5431.92  466.74 5537.26  468.18 5711.62  467.59
 5826.11  462.58 6317.51  463.18  6503.2  466.18  6828.7  467.65 6871.51  469.52
 6900.12  469.61

Manning's n Values        num=      13
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1110.04    .047 1463.89    .031  1704.6    .062 1830.43    .078
 2060.98    .035  2306.2    .072 2388.81    .048  2499.2    .023 3105.13     .06
 3244.44    .099 5826.11     .08 6900.12     .08
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        2499.2 3105.13           699.67  699.67  699.67             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 5947.29 6900.12  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.97*

INPUT
Description:
Station Elevation Data    num=     111
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  469.11   12.59  468.32   13.77  468.28   66.73  476.68  106.14  475.07
  113.33  475.82  114.24  475.76  134.93  471.87  146.62  468.45  193.83  458.09
  206.89  456.13   230.9  453.33  398.08  452.27  404.78  452.27  609.91  453.04
  662.87  452.62   781.7  452.86   874.7  452.07  898.44  451.97  991.87  452.55
 1033.57  453.22 1051.31   453.4 1144.65   453.5 1198.85  453.52 1212.06  453.16
 1245.41  453.44  1266.7  453.68 1386.45  453.92 1428.26  449.86 1443.45  448.46
 1457.24  447.91  1467.8   447.7 1500.89  448.42 1548.57  449.45 1598.27  450.85
 1614.42   451.2 1634.18  451.19 1667.76  451.17 1697.11  451.15 1725.92   452.9
  1726.6  453.19  1733.6  457.91 1817.93   456.7  1860.9  456.35 1870.39  456.25
 1951.94  457.34  2016.4   457.1 2044.34  457.22 2068.32  457.24 2143.23  457.17
  2184.2  456.96 2232.13  457.37 2262.44  461.16 2306.83  465.52 2313.19   464.9
 2350.78  457.87 2366.99  457.18 2434.44  444.36 2435.47  444.15 2444.94   442.8
  2464.4  440.82 2470.59  440.13 2483.39  436.88 2508.48  433.07 2515.54  432.46
 2541.59   430.5 2553.81  429.92  2594.5  428.76 2616.09  428.41 2646.42  428.41
 2676.07  427.97 2691.04  427.65 2730.02  426.08 2776.76  427.06 2779.78  427.11
 2825.72  427.95 2837.46  428.17 2869.34   429.6 2873.12  429.74 2905.51  432.41
 2909.44  432.92 2926.89  437.18 2931.25  437.89 2947.99  440.46 2956.48   441.4
 2967.67  442.69 2993.55   446.1 3005.23  447.83 3026.39  450.95 3037.89  452.18
 3069.53  456.57 3084.22  456.48 3097.68  456.49 3116.18  452.97 3160.85  453.42
 3176.11   455.6 3196.37  458.43 3226.76  457.22 3742.63  458.21 4091.45  457.88
 4919.74  458.98 5078.72  463.29 5346.58  471.45  5451.1   474.2 5624.11  472.79
  5737.7  462.62 6225.28  463.21 6409.53  464.82 6732.49  465.74 6774.97  469.21
 6803.35  469.22

Manning's n Values        num=      13
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1051.31    .054 1386.45     .04 1614.42    .051  1733.6    .056
 1951.94     .03  2184.2    .043 2262.44     .03 2366.99    .023 3037.89     .08
 3176.11    .098  5737.7     .06 6803.35     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2366.99 3037.89           699.67  699.67  699.67             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0  294.11  476.16       F
 5165.93 6803.35  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.84

INPUT
Description: RM 229.84
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  468.28      13  468.18      63  482.59     107  481.33     183   459.1
     218  452.75  375.84   451.8  575.84  452.36  625.84  451.56  825.84  451.56
  975.84  452.68 1175.84  452.28 1375.84  452.74 1524.24  457.83 1756.95   457.6
 1903.77  456.89 2023.51  457.86 2136.06  458.05 2234.77  453.98 2311.61  444.32
 2323.57  442.65 2352.79  440.13 2367.37  436.13 2395.96  432.13 2433.68  430.13
 2493.95  429.13 2553.09  429.13 2603.93  428.13 2648.33  426.13 2697.26  427.13
 2760.81  428.13 2798.15  430.13 2832.06  434.13    2859  439.13 2876.53  442.13
 2897.13   444.4 2958.61  452.55 2970.65  453.44 3016.62  453.37 3092.65  453.97
 3127.89  461.33 3158.04  459.43 4837.75   459.6 5364.94  480.22 5536.59  477.99
 5649.29  462.67 6636.28  463.83 6678.43  468.91 6706.59  468.83

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1524.24     .04 2136.06    .011 2234.77    .023 2970.65      .1
 5649.29     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
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       2234.77 2970.65              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0  912.09  476.16       F
 4384.57 6706.59  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.745*

INPUT
Description:
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  484.85    3.92  475.01    12.6  474.89   20.68     476   61.09  486.74
  103.75  491.11  108.16  490.96  175.26  481.08  177.44  480.44  211.38  472.37
  314.63  457.18  350.73  453.27  364.42  453.24  558.34  453.75  606.82  453.41
  800.75  453.65  946.19  454.38 1140.11  454.42 1334.03  454.88 1439.12  456.86
 1477.92  457.66 1703.56  458.18 1748.73   458.2 1845.92   457.1 1954.86   456.6
 1962.02  456.66 2064.28  457.25 2071.15  457.08 2166.86  452.65 2231.85  445.32
  2247.7  443.05 2257.28  441.62 2260.28   441.3 2282.92  439.49 2291.02  438.59
 2306.35   435.5  2325.3   432.9 2336.43     432 2376.11  430.43 2394.89  430.01
 2439.51  428.79 2471.45  428.16 2501.72  428.16 2549.82  427.71  2555.2  427.61
 2601.91  426.16  2652.9  428.52 2670.42  429.29 2719.12  431.57 2721.34  431.72
 2758.04   433.2 2788.86   435.4 2793.37  435.96 2818.94  439.94 2821.45  440.34
 2839.71  443.18 2841.15  443.36  2855.5  445.28 2861.18  446.07 2874.83   448.1
 2925.25  453.99 2937.79   455.1 2956.95  454.95 2985.69  457.12 2985.79  457.13
 3016.79  456.75 3064.92  456.95 3101.63  460.64 3133.05   459.7 4009.52  460.03
 4023.82  461.43 4052.17  461.59 4064.95   460.3 4883.26  461.34  4910.1  461.87
 5432.58  471.47 5611.44  470.29 5728.87  462.58 5981.87  462.62 6734.33   468.6
 6751.02  471.15 6757.28  471.15  6801.2  473.63 6806.14  473.62 6819.18  470.06
 6830.54  469.47

Manning's n Values        num=       8
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1477.92    .044 2071.15    .019 2166.86    .023 2937.79      .1
 4009.52    .058 5728.87     .04 6830.54     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2166.86 2937.79              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1295.58  476.16       F
 3804.06 6830.54  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.65

INPUT
Description: RM 229.65
Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1969.212  456.462067.072  451.332134.226  444.422160.511  440.192187.012  438.19
2230.806  432.192302.727  430.192381.846  427.192462.837  427.192516.666  426.19
2586.864  431.192639.029  435.192708.211  437.192739.026  441.192761.785  444.43
2776.488  446.772796.292  450.072860.807  456.762880.435  456.492909.979  460.88
2941.739   459.9 3958.77  460.543973.414  463.344002.456  463.674015.553  461.08
4881.387  463.145979.398  462.296750.276   473.46767.372  478.486823.841  478.34
6837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12067.072    .0232860.807      .1 3958.77     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      2067.0722860.807              258     258     258             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0  1690.6  476.16       F
 3235.086848.845  465.18       T
Skew Angle = 10

CROSS SECTION
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RIVER: Illinois River
REACH: Main               RS: 229.605

INPUT
Description: Upstream Face of IL 178 Bridge
Station Elevation Data    num=      80
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1922.542  458.611931.297  455.461969.192  454.362006.831  453.332016.473  453.12
2040.994  451.182060.602  448.942071.522  446.942075.325  446.942093.406  442.94
2107.902  441.942126.614  439.942141.445  438.942162.983  438.942176.208  437.94
2181.172  437.942202.631  430.94 2240.94  426.942254.698  427.942264.142  427.94
2314.761  427.942348.757  426.942372.166  426.942427.982  427.942455.234  427.94
 2512.05  425.942554.709  425.942554.769  427.942574.435  427.942612.537  429.94
2627.762  434.942663.531  436.94 2688.24  440.942706.596  446.482722.265  451.49
2742.837  454.932806.121  454.872815.979  455.882869.188  458.042891.366  460.34
2900.138  461.422930.473   455.6 3028.95  456.213127.434  456.013225.915  456.23
3324.396  456.593422.875  457.633521.357  457.853619.838  458.533718.319  458.51
  3816.8  459.02 3915.28  460.234002.357  463.844013.761  464.084026.071  463.91
 4109.78   461.54208.264  461.424306.745  461.694329.194  461.944372.369  462.04
 4395.65  462.134436.395  462.244502.768  462.344881.387  463.145979.398  462.29
6750.276   473.46767.372  478.486823.841  478.346837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12016.473    .0232742.837      .14002.357     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      2016.4732742.837               51      51      51             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1896.77  476.16       F
 2925.246848.845  465.18       T
Skew Angle = 10

BRIDGE

RIVER: Illinois River
REACH: Main               RS: 229.60

INPUT
Description:
Distance from Upstream XS =       8
Deck/Roadway Width        =  36.125
Weir Coefficient          =     2.6
Bridge Deck/Roadway Skew  =      10
Bridge Pier Skew          =      10
Upstream  Deck/Roadway Coordinates
    num=      96
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 -59.088  527.16         -21.863  524.44          27.378  521.49
  76.618  518.54         125.858  515.56         224.339  509.61
  273.58  506.55          322.82   503.7          372.06   500.7
 421.301  497.82         470.541   494.8         519.781  492.03
 569.022  489.23         618.262  487.02         667.503   484.8
 716.743  483.01         765.982  481.23         815.224   479.9
 864.464  478.55         913.705  477.79         962.945  477.02
1012.185  476.59        1061.426  476.16        1110.666  476.59
1159.907  477.01        1209.147  477.73        1258.387  478.45
1307.628  479.67        1356.868  480.88        1406.109   482.7
1455.349  484.51        1504.589  486.51         1553.83  488.51
 1603.07  490.64         1652.31  492.75        1701.551  494.76
1750.791  496.77        1800.032  498.62        1843.757   500.3     420
1843.757   500.3   496.51849.272   500.5   496.71947.753  503.83  500.03
2046.234  506.53  502.732144.714  508.64  504.842243.195     510   506.2
2341.676  510.72  506.922440.157  510.86  507.062538.637   510.4   506.6
2637.118  509.21  505.412735.599  507.39  503.59 2834.08  505.01  501.21
2932.562   501.9   498.1 2980.23  500.19   496.4 2980.23  500.19     420
3031.041   498.2        3080.282  496.19        3129.522  494.16
3178.762  492.14        3228.003  490.13        3277.243  488.15
3326.484  486.16        3375.724  484.15        3424.964  482.13
3474.205  480.16        3523.445  478.18        3572.688  476.24
3621.926  474.31        3671.166  472.48        3720.407  470.65
3769.647  469.26        3818.887  467.88        3868.128  466.91
3917.368  466.15        3966.609  465.59        4015.849  465.46
4065.089   465.2         4114.33  465.37         4163.57  465.37
4212.811  465.33        4262.051  465.27        4311.291  465.33
 4360.53   465.4        4409.772  465.38        4459.012   465.4
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 4508.25  465.37        4600.234   465.2        4614.612   465.2
4948.462  465.32        5221.746  465.29         5296.69  465.18
6171.688  465.22        6296.664   466.5        6334.086  467.03
6383.327  467.98        6432.567  468.94        6728.007  473.63

Upstream Bridge Cross Section Data
Station Elevation Data    num=      80
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1922.542  458.611931.297  455.461969.192  454.362006.831  453.332016.473  453.12
2040.994  451.182060.602  448.942071.522  446.942075.325  446.942093.406  442.94
2107.902  441.942126.614  439.942141.445  438.942162.983  438.942176.208  437.94
2181.172  437.942202.631  430.94 2240.94  426.942254.698  427.942264.142  427.94
2314.761  427.942348.757  426.942372.166  426.942427.982  427.942455.234  427.94
 2512.05  425.942554.709  425.942554.769  427.942574.435  427.942612.537  429.94
2627.762  434.942663.531  436.94 2688.24  440.942706.596  446.482722.265  451.49
2742.837  454.932806.121  454.872815.979  455.882869.188  458.042891.366  460.34
2900.138  461.422930.473   455.6 3028.95  456.213127.434  456.013225.915  456.23
3324.396  456.593422.875  457.633521.357  457.853619.838  458.533718.319  458.51
  3816.8  459.02 3915.28  460.234002.357  463.844013.761  464.084026.071  463.91
 4109.78   461.54208.264  461.424306.745  461.694329.194  461.944372.369  462.04
 4395.65  462.134436.395  462.244502.768  462.344881.387  463.145979.398  462.29
6750.276   473.46767.372  478.486823.841  478.346837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12016.473    .0232742.837      .14002.357     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
      2016.4732742.837             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1896.77  476.16       F
 2925.246848.845  465.18       T
Skew Angle = 10

Downstream  Deck/Roadway Coordinates
    num=      91
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  507.26           49.24   503.7          98.481   500.7
 147.721  497.82         196.962   494.8         246.202  492.03
 295.442  489.23         344.683  487.02         393.923   484.8
 443.163  483.01         492.404  481.23         541.644   479.9
 590.885  478.55         640.125  477.79         689.365  477.02
 738.606  476.59         787.846  476.16         837.087  476.59
 886.327  477.01         935.567  477.73         984.808  478.45
1034.048  479.67        1083.288  480.88        1132.529   482.7
1181.769  484.51         1231.01  486.51         1280.25  488.51
 1329.49  490.64        1378.731  492.75        1427.971  494.76
1477.212  496.77        1526.452  498.62        1570.177   500.3     420
1570.177   500.3   496.51575.692   500.5   496.71674.173  503.83  500.03
1772.654  506.53  502.731871.135  508.64  504.841969.615     510   506.2
2068.096  510.72  506.922166.577  510.86  507.062265.058   510.4   506.6
2363.539  509.21  505.412462.019  507.39  503.59  2560.5  505.01  501.21
2658.981   501.9   498.1 2706.65  500.19   496.4 2706.65  500.19     420
2757.462   498.2        2806.702  496.19        2855.942  494.16
2905.183  492.14        2954.423  490.13        3003.664  488.15
3052.904  486.16        3102.144  484.15        3151.385  482.13
3200.625  480.16        3249.865  478.18        3299.106  476.24
3348.346  474.31        3397.587  472.48        3446.827  470.65
3496.067  469.26        3545.308  467.88        3594.548  466.91
3643.789  466.15        3693.029  465.59        3742.269  465.46
 3791.51   465.2         3840.75  465.37         3889.99  465.37
3939.231  465.33        3988.471  465.27        4037.712  465.33
4086.952   465.4        4136.192  465.38        4185.433   465.4
4234.673  465.37        4326.652   465.2        4341.033   465.2
4674.882   465.3        4948.167  465.29         5023.11  465.18
 5898.11  465.22        6023.084   466.5        6060.507  467.03
6109.747  467.98        6158.987  468.94        6208.228  470.22
6257.468   471.8

Downstream Bridge Cross Section Data
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09 111.037  467.54 221.109  458.17 313.888  455.18 410.862  454.52
 505.246  453.51 603.746  453.01 696.771  455.87 882.831  452.91 904.191  452.36
1000.781   452.21093.038  452.221194.601  452.681289.409  452.731389.022  452.61
1484.608  452.04 1551.86  451.791666.344  455.581700.999  454.661741.908   452.8
1751.746   451.91756.611  451.351764.155  449.851776.642  447.921795.866  443.92
1829.979  440.921871.056  437.921891.816  436.921904.313  434.921931.267  430.92
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1954.469  431.041964.209  428.261986.367  426.922027.965  426.922088.935  426.92
2170.841  425.922233.672  425.922290.397  424.922328.706  428.772353.503  432.92
2377.513  435.922409.509  440.922435.124  448.152448.015   451.5 2480.75  454.67
2541.198  455.672551.056  456.352604.303  459.012622.799  460.622626.461  460.51
2635.284  461.952668.376  453.252766.857  453.272865.337  453.862963.818  455.08
3062.299  455.36 3160.78  456.19 3259.26  457.533357.741  458.063456.222  459.43
3554.703  460.443653.186  461.293731.968  465.24 3746.74  466.013763.482  465.81
3786.625  461.143806.223  461.473818.631  461.413850.145  461.223949.118  461.06
4047.599  461.48 4146.08  461.324244.562  461.185324.757  462.355922.243  463.65
6273.327  471.956494.515   477.26624.229  479.22 6676.11  467.48

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .11741.908    .023 2480.75      .13731.968     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
      1741.908 2480.75             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1619.88  476.16       F
 2654.97 6676.11  465.18       T
Skew Angle = 10

Upstream Embankment side slope              =       2 horiz. to 1.0 vertical
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =  465.18
Energy head used in spillway design         =
Spillway height used in design              =
Weir crest shape                            = Broad Crested

Number of Abutments =  2

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
 1843.76   496.5 1956.76     440
Downstream     num=       2
     Sta    Elev     Sta    Elev
1570.177   496.51683.177     440

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
 2867.23     4402979.229   496.4
Downstream     num=       2
     Sta    Elev     Sta    Elev
 2593.65     440 2706.65   496.4

Number of Piers =  6

Pier Data
Pier Station     Upstream=1927.466    Downstream=1653.886
Upstream     num=       2
    Width   Elev    Width   Elev
   15.14     420   15.14  499.34
Downstream     num=       2
    Width   Elev    Width   Elev
   15.14     420   15.14  499.34

Pier Data
Pier Station     Upstream=2012.159    Downstream= 1738.58
Upstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12   501.8
Downstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12   501.8

Pier Data
Pier Station     Upstream=2224.878    Downstream=1951.298
Upstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12  505.95
Downstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12  505.95

Pier Data
Pier Station     Upstream=2597.135    Downstream=2323.555
Upstream     num=       2
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    Width   Elev    Width   Elev
   16.12     420   16.12  505.89
Downstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12  505.89

Pier Data
Pier Station     Upstream=2809.853    Downstream=2536.274
Upstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12   501.8
Downstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12   501.8

Pier Data
Pier Station     Upstream=2894.547    Downstream=2620.967
Upstream     num=       2
    Width   Elev    Width   Elev
   15.14     420   15.14   503.1
Downstream     num=       2
    Width   Elev    Width   Elev
   15.14     420   15.14   499.3

Number of Bridge Coefficient Sets =  1

Low Flow Methods and Data
       Energy
       Momentum               Cd   =       2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Pressure and Weir flow
           Submerged Inlet Cd          =
           Submerged Inlet + Outlet Cd =      .8
           Max Low Cord                =

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.595

INPUT
Description: Downstream Face of IL 178 Bridge
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09 111.037  467.54 221.109  458.17 313.888  455.18 410.862  454.52
 505.246  453.51 603.746  453.01 696.771  455.87 882.831  452.91 904.191  452.36
1000.781   452.21093.038  452.221194.601  452.681289.409  452.731389.022  452.61
1484.608  452.04 1551.86  451.791666.344  455.581700.999  454.661741.908   452.8
1751.746   451.91756.611  451.351764.155  449.851776.642  447.921795.866  443.92
1829.979  440.921871.056  437.921891.816  436.921904.313  434.921931.267  430.92
1954.469  431.041964.209  428.261986.367  426.922027.965  426.922088.935  426.92
2170.841  425.922233.672  425.922290.397  424.922328.706  428.772353.503  432.92
2377.513  435.922409.509  440.922435.124  448.152448.015   451.5 2480.75  454.67
2541.198  455.672551.056  456.352604.303  459.012622.799  460.622626.461  460.51
2635.284  461.952668.376  453.252766.857  453.272865.337  453.862963.818  455.08
3062.299  455.36 3160.78  456.19 3259.26  457.533357.741  458.063456.222  459.43
3554.703  460.443653.186  461.293731.968  465.24 3746.74  466.013763.482  465.81
3786.625  461.143806.223  461.473818.631  461.413850.145  461.223949.118  461.06
4047.599  461.48 4146.08  461.324244.562  461.185324.757  462.355922.243  463.65
6273.327  471.956494.515   477.26624.229  479.22 6676.11  467.48

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .11741.908    .023 2480.75      .13731.968     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      1741.908 2480.75               90     197     320             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1619.88  476.16       F
 2654.97 6676.11  465.18       T
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Skew Angle = 10

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.56

INPUT
Description: RM 229.56
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09  112.75  467.54  224.52  458.17  318.73  455.18   417.2  454.52
  513.04  453.51  613.06  453.01  707.52  455.87  896.45  452.91  918.14  452.36
 1016.22   452.2  1109.9  452.22 1213.03  452.68  1309.3  452.73 1410.45  452.61
 1507.51  452.04  1575.8  451.79 1675.65  454.53 1736.61  454.96 1747.18  454.74
 1770.21  448.25 1784.23  446.32 1815.79  439.75 1843.09  437.75 1864.35  433.75
 1875.73  431.75 1922.66  429.75 1960.97  429.75 1999.79  427.75 2049.15  426.75
 2108.41  425.75    2164  426.75 2225.18  425.75 2273.02  427.75 2308.65  432.75
 2341.26  438.75  2375.5  441.75 2402.65  444.75 2425.33  448.08 2476.93  453.82
 2553.29   455.6  2563.9  461.18 2599.08  461.24  2622.9   454.7 2722.44  455.28
  2808.4  473.31 3462.28  470.72 3564.82  467.56 3665.02  468.93 3721.19  463.67
 4517.61  465.58  5406.9  462.35  6013.6  463.65  6370.1  471.95  6594.7   477.2
 6726.42  479.22  6779.1  467.48

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1747.18    .023 2476.93     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1747.18 2476.93              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1481.05  476.16       F
  2808.4  6779.1  473.31       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.445*

INPUT
Description:
Station Elevation Data    num=      93
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  474.57  118.23  464.67  167.25  459.76  235.42  456.96  334.21  455.36
  437.46  454.93  537.96  454.32  642.83  453.96  741.88  455.29   795.2  454.83
  804.76  456.51  939.99  454.74  962.73  454.33 1005.46  454.06 1065.57  453.84
  1163.8  453.59 1196.61  453.56 1271.94  453.47 1372.89  453.15 1387.75  453.09
 1478.95  453.31  1578.9  453.33 1580.72  453.33 1652.33  453.42 1757.03   455.1
 1770.05  455.18 1792.31  455.24 1820.95  455.35 1832.04  455.25 1854.15  448.53
 1855.86  448.12 1870.37  445.66 1871.62   445.4 1891.88  442.57 1903.03  440.89
 1921.48   439.3 1931.27  438.08 1938.45   436.8 1953.27   434.1 1954.93  433.81
 1965.05   432.4 1973.28  431.78 2013.61  429.99  2015.2  429.95 2053.25   429.2
  2065.9  428.64 2093.41  427.64 2111.01  427.28 2144.49   426.6 2158.37  426.34
  2205.8  425.45 2255.18  425.95 2260.55   425.9 2309.53  425.45  2349.8  426.71
 2362.41  427.13 2384.37  428.84  2401.8  430.18 2422.89  432.21 2437.85  434.41
 2454.16   436.1  2469.5   438.7 2475.69  439.63 2487.73  441.55 2500.91  443.71
 2505.71  444.27 2515.75  445.62 2530.78   447.6 2539.55  448.62 2587.81  453.74
 2653.22  455.87 2672.96  456.78 2684.79     460 2700.27  460.56 2710.59  457.59
 2724.02  457.62 2750.58  454.37  2833.3  475.05  2849.3  475.05  2882.9  466.65
 2957.43  466.65 3686.56  465.36  3800.9  463.78 3912.63  464.46 3975.26  461.84
 4863.34  462.79 5854.97  461.17 6531.49  461.83 6929.01  465.98 7179.46   468.6
 7326.34  469.61 7348.82  467.36 7385.08  468.74

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1832.04    .023 2587.81     .04  2849.3    .047 7385.08    .047

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1832.04 2587.81              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1249.29  476.16       F
  2849.3 7385.08  475.05       T

CROSS SECTION

RIVER: Illinois River
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REACH: Main               RS: 229.38

INPUT
Description: RM 229.38
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04     175  455.89  832.03  454.59  842.03  458.09 1052.03  455.82
 1252.03  454.77 1452.03  453.46 1652.03  454.61 1852.03  455.75 1875.33  455.72
 1916.89  455.76 1939.75  448.35  1957.8  444.74 1978.74  443.15 2009.34  440.15
 2026.88  437.15 2043.91  434.15 2062.87  432.15  2106.2  430.15  2158.6  428.15
 2205.22  427.15 2254.17  426.15  2303.2  425.15 2351.06  425.15 2393.88  425.15
 2437.99  426.15 2475.86  427.15 2518.05  428.15  2552.3  432.15  2569.1  436.15
 2589.07  440.15 2603.51  443.15 2619.76  445.15 2645.83  448.28  2698.7  453.66
 2770.85  456.55 2822.76  459.92 2834.15  453.97 2887.76  454.06 2941.28  476.79
 2961.28  476.79 3001.06     460 7951.06     460 7991.06     470

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1916.89    .023  2698.7     .04 2961.28    .055

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1916.89  2698.7            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1022.23  476.16       F
 2941.28 7991.06  476.79       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.175*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   71.48  467.52  154.86  457.88  357.42  456.05  643.36  454.33
  736.27  454.43  745.12  457.37   929.3  456.04  930.95  456.03 1107.94  455.27
 1215.24  454.68 1284.92   454.2 1346.92  454.49  1461.9  454.94 1638.88  455.61
  1659.5  455.56 1696.28  455.54 1719.94  448.59 1726.62   447.3 1738.62  445.01
 1744.69  444.47  1760.3  443.05 1767.44  442.28 1790.65  440.12 1791.97  439.99
 1810.13  437.26 1827.75  434.53 1829.28  434.38 1847.38  432.67 1863.29  431.92
 1892.23  430.51 1906.19  429.92 1946.46  428.43 1960.87   428.1 1994.72  427.51
 2029.12  426.95 2045.38  426.64 2096.13  425.68 2136.02  425.68  2171.7  425.68
 2219.11  426.66 2219.97  426.68 2261.41  427.66 2267.74  427.79 2307.58  428.66
 2313.23  429.18 2345.06  432.32 2348.16  432.91 2363.44  435.76  2377.8  438.03
  2385.3   439.3  2401.1  442.05 2409.02  442.92 2418.88  443.97 2436.15  445.76
 2447.41  446.98 2455.41  447.74 2468.86  449.28 2486.79  451.37 2505.26  453.77
 2551.52  455.22 2579.39  456.11 2632.72  458.89 2644.43  453.93 2699.51  453.97
 2754.49  472.89 2775.04  472.87 2815.91  458.86 2931.68   458.8 3255.51  458.72
 4076.77  458.57 4716.08  458.78 5155.17  458.92  5175.1  459.42 5195.02  458.92
 7901.59     460 7907.39  461.18 7942.68     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1696.28    .023 2505.26    .042 2775.04    .055 5155.17    .062
 7942.68    .062

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1696.28 2505.26            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 185.095  476.16       F
 2775.04 7942.68  472.87       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   62.19   468.3  134.72  459.87  310.94  456.67  559.69  453.87
  640.52  454.27  648.22  456.66  808.44  456.24  809.88  456.23  963.84  455.77
 1057.19  455.39 1117.81  454.94 1171.75  455.12 1271.77  455.26 1425.74  455.48
 1443.68   455.4 1475.67  455.31 1500.13  448.83 1507.04  447.54 1519.45  445.29
 1525.72  444.64 1541.86  442.96 1549.24  442.09 1573.24  439.96  1574.6  439.84
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 1593.37  437.37  1611.6  434.91 1613.17  434.77 1631.88  433.19 1648.34   432.4
 1678.25  430.87 1692.69   430.2 1734.33  428.72 1749.22  428.34 1784.21  427.87
 1819.78  427.42  1836.6  427.13 1889.06  426.21 1920.97  426.21 1949.52  426.21
 2001.01  427.19 2001.95  427.21 2046.96  428.16 2053.84   428.3 2097.11  429.17
 2103.25  429.61 2137.82  432.48 2141.18  432.99 2157.78  435.38 2173.37  437.29
 2181.52  438.45 2198.68  440.95 2207.29   441.8    2218  442.78 2236.76  444.47
 2248.99  445.68 2257.67  446.46 2272.29  448.29 2291.76  450.79 2311.83  453.88
 2359.32  454.97 2387.93  455.67 2442.69  457.86  2454.7  453.88 2511.25  453.88
  2567.7  468.98  2588.8  468.96 2630.76  457.72 2749.62   457.6 3082.09  457.44
 3925.26  457.15 4581.63  457.56 5032.43  457.83 5052.89  458.83 5073.34  457.83
 7852.11     460 7858.07  460.94  7894.3     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1475.67    .023 2311.83    .043  2588.8    .055 5032.43     .07
  7894.3     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1475.67 2311.83            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  2588.8  7894.3  468.96       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.825*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   52.89  469.08  114.58  461.87  264.45  457.28  476.02   453.4
  544.76  454.12  551.31  455.94  687.58  456.45   688.8  456.44  819.75  456.27
  899.15  456.09   950.7  455.68  996.57  455.75 1081.65  455.59 1212.59  455.34
 1227.85  455.23 1255.06  455.09 1280.32  449.08 1287.46  447.78 1300.27  445.56
 1306.75  444.81 1323.41  442.86 1331.04   441.9 1355.82   439.8 1357.23  439.68
 1376.62  437.48 1395.44  435.29 1397.07  435.16 1416.39   433.7 1433.38  432.88
 1464.28  431.22 1479.19  430.48 1522.19     429 1537.57  428.59 1573.71  428.23
 1610.44   427.9 1627.81  427.61 1681.99  426.73 1705.93  426.73 1727.33  426.73
 1782.92  427.73 1783.92  427.74 1832.51  428.67 1839.93   428.8 1886.63  429.67
 1893.26  430.04 1930.57  432.65 1934.21  433.07 1952.13  434.99 1968.95  436.55
 1977.75   437.6 1996.27  439.85 2005.56  440.68 2017.12   441.6 2037.37  443.18
 2050.56  444.38 2059.94  445.17 2075.71   447.3 2096.73  450.22 2118.39  453.99
 2167.12  454.73 2196.47  455.23 2252.65  456.83 2264.98  453.84    2323   453.8
 2380.92  465.08 2402.56  465.04 2445.61  456.58 2567.56   456.4 2908.67  456.15
 3773.75  455.72 4447.17  456.34 4909.69  456.75 4930.67  458.24 4951.66  456.75
 7802.64  459.99 7808.75  460.71 7845.92     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1255.06    .023 2118.39    .045 2402.56    .055 4909.69    .078
 7845.92    .078

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1255.06 2118.39            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2380.92 7845.92  465.08       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.65*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03   43.59  469.87   94.44  463.86  217.97   457.9  392.35  452.93
  449.01  453.96   454.4  455.23  566.72  456.65  567.73  456.64  675.66  456.77
   741.1   456.8  783.59  456.42   821.4  456.37  891.52  455.92  999.45  455.21
 1012.02  455.07 1034.45  454.86 1060.52  449.32 1067.87  448.02  1081.1  445.84
 1087.78  444.98 1104.97  442.77 1112.84   441.7 1138.41  439.64 1139.86  439.53
 1159.86  437.59 1179.28  435.68 1180.96  435.54  1200.9  434.22 1218.43  433.36
  1250.3  431.58 1265.69  430.76 1310.05  429.28 1325.92  428.83 1363.21   428.6
 1401.11  428.37 1419.02   428.1 1474.93  427.26 1490.88  427.26 1505.15  427.26
 1564.82  428.26  1565.9  428.28 1618.06  429.18 1626.03  429.31 1676.16  430.18
 1683.28  430.46 1723.33  432.81 1727.23  433.15 1746.47  434.61 1764.53  435.81
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 1773.97  436.74 1793.86  438.76 1803.83  439.56 1816.24  440.41 1837.97   441.9
 1852.14  443.09 1862.21  443.89 1879.14   446.3  1901.7  449.65 1924.95   454.1
 1974.92  454.48 2005.01  454.79 2062.61   455.8 2075.25  453.79 2134.74  453.71
 2194.13  461.17 2216.32  461.13 2260.46  455.45  2385.5  455.21 2735.24  454.87
 3622.23  454.29 4312.71  455.11 4786.95  455.67 4808.46  457.66 4829.98  455.67
 7753.16  459.99 7759.43  460.47 7797.55     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1034.45    .023 1924.95    .047 2216.32    .055 4786.95    .085
 7797.55    .085

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1034.45 1924.95            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2194.13 7797.55  461.17       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.475*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03    34.3  470.65    74.3  465.85  171.48  458.51  308.67  452.47
  353.25   453.8  357.49  454.51  445.86  456.85  446.65  456.85  531.57  457.27
  583.05   457.5  616.48  457.16  646.22     457  701.39  456.24   786.3  455.07
   796.2  454.91  813.84  454.64  840.71  449.56  848.29  448.26  861.92  446.11
  868.81  445.15  886.53  442.67  894.64  441.51  920.99  439.48  922.49  439.37
  943.11   437.7  963.12  436.06  964.86  435.93  985.41  434.74 1003.47  433.84
 1036.33  431.94 1052.19  431.04 1097.91  429.56 1114.27  429.08 1152.71  428.96
 1191.77  428.85 1210.23  428.59 1267.86  427.79 1275.84  427.79 1282.97  427.79
 1346.73  428.79 1347.88  428.81 1403.61  429.68 1412.12  429.81 1465.69  430.69
 1473.29  430.89 1516.09  432.98 1520.26  433.24 1540.81  434.22 1560.11  435.06
  1570.2  435.89 1591.44  437.66  1602.1  438.44 1615.36  439.23 1638.58  440.61
 1653.72  441.79 1664.47   442.6 1682.56  445.31 1706.67  449.07 1731.52  454.21
 1782.71  454.24 1813.55  454.34 1872.58  454.77 1885.53  453.75 1946.49  453.62
 2007.34  457.26 2030.08  457.21 2075.31  454.31 2203.44  454.01 2561.82  453.59
 3470.72  452.87 4178.26  453.89  4664.2  454.58 4686.25  457.07  4708.3  454.58
 7703.69  459.99 7710.11  460.24 7749.17     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1  813.84    .023 1731.52    .048 2030.08    .055  4664.2    .093
 7749.17    .093

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        813.84 1731.52            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2007.34 7749.17  457.26       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.32

INPUT
Description: RM 228.32
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03      25  471.43     125  459.13     225     452     325  457.05
     425  458.21  471.05  457.63  593.23  454.41  628.71   448.5  649.84  445.32
  676.44  441.32  703.58  439.32  748.75  436.32  788.52  434.32  838.69  431.32
  902.62  429.32  982.43  429.32 1060.79  428.32 1128.63  429.32 1198.22  430.32
 1263.31  431.32 1313.28  433.32 1355.69  434.32 1400.37  437.32 1439.19  439.32
 1466.74  441.32 1485.99  444.32 1511.64   448.5 1538.08  454.32 1590.51  453.99
 2021.38  452.81  2388.4  452.31 3319.21  451.44  4043.8  452.67 4541.46   453.5
 4564.04  456.49 4586.62   453.5 7660.79     460 7700.79     470

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1  593.23    .023 1538.08     .05 4541.46      .1

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        593.23 1538.08                0       0       0             .1       .3
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SUMMARY OF MANNING'S N VALUES

River:Illinois River

      Reach          River Sta.       n1        n2        n3        n4        n5        n6        n7        n8        n9        n10       n11       n12       n13

 Main                 230.23              .1       .04      .023        .1       .04        .1      .023       .04        .1
 Main                 230.1*              .1      .047      .031      .062      .078      .035      .072      .048      .023       .06      .099       .08       .08
 Main                 229.97*             .1      .054       .04      .051      .056       .03      .043       .03      .023       .08      .098       .06       .06
 Main                 229.84              .1       .04      .011      .023        .1       .04
 Main                 229.745*            .1      .044      .019      .023        .1      .058       .04       .04
 Main                 229.65              .1      .023        .1       .04
 Main                 229.605             .1      .023        .1       .04
 Main                 229.60       Bridge
 Main                 229.595             .1      .023        .1       .04
 Main                 229.56              .1      .023       .04
 Main                 229.445*            .1      .023       .04      .047      .047
 Main                 229.38              .1      .023       .04      .055
 Main                 229.175*            .1      .023      .042      .055      .062      .062
 Main                 229.*               .1      .023      .043      .055       .07       .07
 Main                 228.825*            .1      .023      .045      .055      .078      .078
 Main                 228.65*             .1      .023      .047      .055      .085      .085
 Main                 228.475*            .1      .023      .048      .055      .093      .093
 Main                 228.32              .1      .023       .05        .1

SUMMARY OF REACH LENGTHS

River: Illinois River

      Reach          River Sta.      Left     Channel    Right

 Main                 230.23          699.67    699.67    699.67
 Main                 230.1*          699.67    699.67    699.67
 Main                 229.97*         699.67    699.67    699.67
 Main                 229.84             482       482       482
 Main                 229.745*           482       482       482
 Main                 229.65             258       258       258
 Main                 229.605             51        51        51
 Main                 229.60       Bridge
 Main                 229.595             90       197       320
 Main                 229.56             482       482       482
 Main                 229.445*           482       482       482
 Main                 229.38           928.5     928.5     928.5
 Main                 229.175*         928.5     928.5     928.5
 Main                 229.*            928.5     928.5     928.5
 Main                 228.825*         928.5     928.5     928.5
 Main                 228.65*          928.5     928.5     928.5
 Main                 228.475*         928.5     928.5     928.5
 Main                 228.32               0         0         0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Illinois River

      Reach          River Sta.     Contr.    Expan.

 Main                 230.23          .1        .3
 Main                 230.1*          .1        .3
 Main                 229.97*         .1        .3
 Main                 229.84          .1        .3
 Main                 229.745*        .1        .3
 Main                 229.65          .1        .3
 Main                 229.605         .3        .5
 Main                 229.60   Bridge
 Main                 229.595         .3        .5
 Main                 229.56          .1        .3
 Main                 229.445*        .1        .3
 Main                 229.38          .1        .3
 Main                 229.175*        .1        .3
 Main                 229.*           .1        .3
 Main                 228.825*        .1        .3
 Main                 228.65*         .1        .3
 Main                 228.475*        .1        .3
 Main                 228.32          .1        .3
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Profile Output Table - Standard Table 1

  Reach         River Sta     Profile     Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl
                                            (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        (ft)

  Main          230.23        10 YR      94000.00      425.97      462.93      441.93      463.05     0.000035       3.54    56046.36     5958.44           0.12
  Main          230.23        50 YR     124000.00      425.97      465.51      443.74      465.66     0.000039       3.99    72153.00     6345.71           0.13
  Main          230.23        100 YR    137000.00      425.97      466.75      444.40      466.91     0.000040       4.11    80074.45     6425.28           0.13
  Main          230.23        500 YR    163000.00      425.97      468.92      445.63      469.09     0.000041       4.35    94269.82     6726.72           0.13

  Main          229.84        10 YR      94000.00      426.13      462.70      440.09      462.94     0.000051       4.19    35227.84     4769.11           0.14
  Main          229.84        50 YR     124000.00      426.13      465.22      442.38      465.54     0.000060       4.84    44053.47     5836.66           0.16
  Main          229.84        100 YR    137000.00      426.13      466.45      443.28      466.78     0.000061       5.00    50251.45     5891.65           0.16
  Main          229.84        500 YR    163000.00      426.13      468.61      444.94      468.96     0.000062       5.27    61253.95     6002.42           0.16

  Main          229.65        10 YR      94000.00      426.19      462.59      440.80      462.89     0.000058       4.39    24704.46     4726.31           0.15
  Main          229.65        50 YR     124000.00      426.19      465.04      442.83      465.46     0.000075       5.26    28489.31     5879.56           0.17
  Main          229.65        100 YR    137000.00      426.19      466.24      443.64      466.70     0.000078       5.53    33500.90     5966.59           0.18
  Main          229.65        500 YR    163000.00      426.19      468.36      445.16      468.87     0.000082       5.92    43348.87     6121.00           0.18

  Main          229.605       10 YR      94000.00      425.94      462.56      439.56      462.87     0.000057       4.50    22615.82     4572.46           0.15
  Main          229.605       50 YR     124000.00      425.94      464.98      441.69      465.44     0.000074       5.45    25109.63     5875.24           0.17
  Main          229.605       100 YR    137000.00      425.94      466.17      442.56      466.68     0.000079       5.78    29570.14     5961.20           0.18
  Main          229.605       500 YR    163000.00      425.94      468.27      444.11      468.85     0.000085       6.23    38888.02     6114.29           0.19

  Main          229.60                     Bridge

  Main          229.595       10 YR      94000.00      424.92      461.69      438.69      462.01     0.000057       4.50    22404.25     4414.37           0.15
  Main          229.595       50 YR     124000.00      424.92      464.94      440.93      465.37     0.000068       5.29    25768.25     5793.77           0.17
  Main          229.595       100 YR    137000.00      424.92      466.12      441.78      466.61     0.000073       5.61    30127.02     5899.25           0.17
  Main          229.595       500 YR    163000.00      424.92      468.22      443.37      468.76     0.000079       6.06    39455.16     6021.37           0.18

  Main          229.56        10 YR      94000.00      425.75      461.68      439.24      461.99     0.000059       4.54    23894.67     2570.33           0.15
  Main          229.56        50 YR     124000.00      425.75      464.94      441.48      465.35     0.000069       5.28    28061.22     4541.40           0.17
  Main          229.56        100 YR    137000.00      425.75      466.12      442.35      466.58     0.000074       5.58    29584.89     5069.01           0.17
  Main          229.56        500 YR    163000.00      425.75      468.18      443.96      468.74     0.000083       6.18    32258.88     5287.73           0.19

  Main          229.38        10 YR      94000.00      425.15      461.67      437.79      461.93     0.000047       4.10    29516.04     7741.57           0.14
  Main          229.38        50 YR     124000.00      425.15      464.94      439.84      465.27     0.000054       4.74    35677.82     7798.41           0.15
  Main          229.38        100 YR    137000.00      425.15      466.12      440.71      466.49     0.000058       5.01    37920.59     7819.04           0.15
  Main          229.38        500 YR    163000.00      425.15      468.19      442.32      468.63     0.000065       5.54    41844.41     7855.06           0.17

  Main          228.32        10 YR      94000.00      428.32      461.55      439.89      461.65     0.000025       2.88    70050.67     7561.67           0.10
  Main          228.32        50 YR     124000.00      428.32      464.85      441.62      464.95     0.000024       3.05    95070.36     7601.69           0.10
  Main          228.32        100 YR    137000.00      428.32      466.05      442.28      466.15     0.000024       3.13   104201.00     7616.25           0.10
  Main          228.32        500 YR    163000.00      428.32      468.15      443.53      468.26     0.000025       3.31   120221.90     7641.72           0.10

Profile Output Table - Standard Table 2

  Reach         River Sta     Profile   E.G. Elev   W.S. Elev   Vel Head   Frctn Loss   C & E Loss     Q Left   Q Channel    Q Right   Top Width
                                             (ft)        (ft)       (ft)         (ft)         (ft)      (cfs)       (cfs)      (cfs)        (ft)

  Main          230.23        10 YR        463.05      462.93       0.13         0.03         0.01   34099.46    55062.16    4838.37     5958.44
  Main          230.23        50 YR        465.66      465.51       0.15         0.03         0.01   46659.72    67679.42    9660.85     6345.71
  Main          230.23        100 YR       466.91      466.75       0.15         0.03         0.01   52264.76    72372.85   12362.38     6425.28
  Main          230.23        500 YR       469.09      468.92       0.16         0.03         0.01   63599.00    81849.59   17551.41     6726.72

  Main          229.84        10 YR        462.94      462.70       0.25         0.03         0.00    7490.48    85159.02    1350.49     4769.11
  Main          229.84        50 YR        465.54      465.22       0.32         0.03         0.00   13892.42   107348.20    2759.42     5836.66
  Main          229.84        100 YR       466.78      466.45       0.33         0.03         0.00   17209.89   115266.20    4523.91     5891.65
  Main          229.84        500 YR       468.96      468.61       0.35         0.03         0.01   23785.01   129965.30    9249.70     6002.42

  Main          229.65        10 YR        462.89      462.59       0.30         0.01         0.00    1017.94    92739.06     242.99     4726.31
  Main          229.65        50 YR        465.46      465.04       0.42         0.02         0.00    1932.76   121294.70     772.54     5879.56
  Main          229.65        100 YR       466.70      466.24       0.46         0.02         0.00    2430.26   132902.90    1666.79     5966.59
  Main          229.65        500 YR       468.87      468.36       0.51         0.02         0.01    3392.58   152187.50    7419.91     6121.00

  Main          229.605       10 YR        462.87      462.56       0.31                               368.17    93266.59     365.24     4572.46
  Main          229.605       50 YR        465.44      464.98       0.46         0.00         0.02     680.18   122560.70     759.09     5875.24
  Main          229.605       100 YR       466.68      466.17       0.51         0.00         0.02     850.68   134826.80    1322.54     5961.20
  Main          229.605       500 YR       468.85      468.27       0.57         0.00         0.02    1179.17   154889.60    6931.20     6114.29

  Main          229.60                     Bridge

  Main          229.595       10 YR        462.01      461.69       0.31         0.01         0.00     364.09    93406.52     229.39     4414.37
  Main          229.595       50 YR        465.37      464.94       0.43         0.01         0.01     743.45   122633.80     622.72     5793.77
  Main          229.595       100 YR       466.61      466.12       0.48         0.01         0.01     919.90   134923.00    1157.09     5899.25
  Main          229.595       500 YR       468.76      468.22       0.54         0.02         0.01    1258.35   155237.50    6504.17     6021.37

  Main          229.56        10 YR        461.99      461.68       0.31         0.03         0.01    1082.78    91690.51    1226.73     2570.33
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  Main          229.56        50 YR        465.35      464.94       0.42         0.03         0.01    2004.02   119076.60    2919.41     4541.40
  Main          229.56        100 YR       466.58      466.12       0.46         0.03         0.01    2425.90   130833.60    3740.45     5069.01
  Main          229.56        500 YR       468.74      468.18       0.56         0.04         0.02    3296.90   154213.40    5489.74     5287.73

  Main          229.38        10 YR        461.93      461.67       0.25         0.04         0.01    2272.73    90772.62     954.66     7741.57
  Main          229.38        50 YR        465.27      464.94       0.33         0.05         0.01    4668.29   117183.60    2148.10     7798.41
  Main          229.38        100 YR       466.49      466.12       0.37         0.05         0.01    5786.32   128496.10    2717.57     7819.04
  Main          229.38        500 YR       468.63      468.19       0.44         0.06         0.02    8116.56   150964.10    3919.35     7855.06

  Main          228.32        10 YR        461.65      461.55       0.10                               575.87    72490.02   20934.11     7561.67
  Main          228.32        50 YR        464.95      464.85       0.10                              1248.00    86206.04   36545.96     7601.69
  Main          228.32        100 YR       466.15      466.05       0.10                              1552.00    92104.02   43343.99     7616.25
  Main          228.32        500 YR       468.26      468.15       0.11                              2173.37   103867.30   56959.29     7641.72
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                          U.S. Army Corps of Engineers
                         Hydrologic Engineering Center
                               609 Second Street
                               Davis, California

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

PROJECT DATA
Project Title: IL 178 over Illinois River
Project File : IL178.prj
Run Date and Time: 3/8/2013 4:31:54 AM

Project in English units

PLAN DATA

Plan Title: Proposed-D
Plan File : t:\16870\Civil\Drainage\HEC-RAS\IL178.p03

           Geometry Title: Proposed-D
           Geometry File : t:\16870\Civil\Drainage\HEC-RAS\IL178.g03

           Flow Title    : Upper Mississippi Flow Frequency Study
           Flow File     : t:\16870\Civil\Drainage\HEC-RAS\IL178.f01

Plan Summary Information:
Number of:  Cross Sections =   17    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01
    Critical depth calculation tolerance =  0.01
    Maximum number of iterations         =  20
    Maximum difference tolerance         =  0.3
    Flow tolerance factor                =  0.001

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

FLOW DATA

Flow Title: Upper Mississippi Flow Frequency Study
Flow File : t:\16870\Civil\Drainage\HEC-RAS\IL178.f01

Flow Data (cfs)

  River           Reach           RS         10 YR           50 YR          100 YR          500 YR
  Illinois River  Main            230.23     94000          124000          137000          163000

Boundary Conditions

  River           Reach           Profile       Upstream                 Downstream

  Illinois River  Main            10 YR                              Known WS = 461.55
  Illinois River  Main            50 YR                              Known WS = 464.85
  Illinois River  Main            100 YR                             Known WS = 466.05
  Illinois River  Main            500 YR                             Known WS = 468.15
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GEOMETRY DATA

Geometry Title: Proposed-D
Geometry File : t:\16870\Civil\Drainage\HEC-RAS\IL178.g03

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 230.23

INPUT
Description: RM 230.23
Station Elevation Data    num=      67
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  470.77      14  468.57     118  462.16     127  465.12     150  464.87
     163  461.09     230  454.67     450  453.17  869.03  455.45  998.81  452.47
 1102.68  452.87 1168.76  454.91 1272.53  455.55 1332.78  455.83 1347.47  454.79
 1408.21  456.38 1541.34  456.59 1587.82  444.23 1604.71  439.95 1631.78  436.93
 1668.56  436.95 1721.57  436.95 1776.82  437.95 1816.75  437.95 1854.08  437.95
 1886.71  437.95 1918.74  443.26 1919.49  444.12 1927.27  458.29 2021.02  454.83
 2079.35  453.65 2170.01  457.64 2272.73  457.46 2299.39  457.14 2428.21  455.03
  2481.5   456.1 2564.54  483.91 2571.61  482.55  2613.4  464.39 2631.42  463.58
 2680.84  444.14 2701.72  440.97 2738.62  433.97 2766.24  429.97 2811.18  426.97
 2854.47  426.97  2893.4  425.97 2938.49  426.97 2980.12  427.97 3019.64  428.97
 3055.98  428.97 3071.79  434.97  3098.6  437.97 3132.19  442.32 3142.78  444.25
 3172.37  449.66 3204.51  462.92  3233.1  462.52 3251.89  451.67 3312.76  452.53
 3888.16  455.66 4242.45  454.61  5245.2  458.34 5517.26  462.03 6409.74  463.15
 6596.88  467.54 6996.88     470

Manning's n Values        num=       9
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1168.76     .04 1541.34    .023 1927.27      .1 2170.01     .04
 2428.21      .1 2631.42    .023 3172.37     .04 3312.76      .1

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2631.42 3172.37           699.67  699.67  699.67             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
 6681.65 6996.88  465.18       T
 3204.51 6681.65  462.92       F

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 230.1*

INPUT
Description:
Station Elevation Data    num=     111
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  469.94    13.3  468.44   14.54  468.39   70.45  470.77  112.07  468.61
  119.66   470.3  120.62  470.44  142.46  468.37  154.81  464.77  204.65  457.07
  218.44   455.4   243.8  453.91  420.31  452.75  427.39  452.72  643.98  453.73
  699.89  453.67  825.37  454.15  923.56  452.57  948.62  452.22 1047.28  452.71
 1091.31  453.76 1110.04  454.16 1208.59  454.52 1265.81  454.68 1279.77  453.97
 1314.97   454.6 1337.45  455.03 1463.89  455.26 1508.04  447.05 1524.08   444.2
 1538.64  443.07 1549.79  442.31 1584.72  442.68 1635.07   443.2 1687.54   444.4
  1704.6  444.58 1725.47  444.57 1760.92  444.56 1791.91  444.55 1822.33  448.08
 1823.04  448.66 1830.43   458.1 1919.47  455.77 1964.84  455.11 1974.87  454.95
 2060.98  457.49 2129.04  457.31 2158.54  457.34 2183.86  457.19 2262.95  456.47
  2306.2     456 2356.82  456.73 2388.81  464.27 2435.68  474.71  2442.4  473.72
 2482.09  461.13  2499.2  460.38 2557.27   444.4 2558.15  444.15 2566.31  442.95
 2583.06  440.89 2588.39  440.13  2599.4  437.62 2621.01     434 2627.08  433.21
 2649.51  430.87 2660.03  429.95 2695.05  428.38 2713.63  427.69 2739.74  427.69
 2765.27  427.47 2778.16  427.17 2811.71  426.02 2856.25  426.98 2859.14  427.04
 2902.92  427.96  2914.1   428.2 2944.49  429.29  2948.1  429.36 2978.97  430.69
 2982.71  430.94 2999.34  436.07 3003.49  436.65 3019.45  438.78 3027.54  439.68
  3038.2  440.99 3062.87  444.21 3074.01  446.04 3094.17  449.35 3105.13  450.92
 3137.02  459.74 3151.83   459.6 3165.39  459.51 3184.04  452.32 3229.06  452.86
 3244.44  454.06 3264.86  455.54 3295.48  455.02 3815.39  456.93 4166.95  456.25
 5001.74  458.36 5161.96  460.82 5431.92  466.74 5537.26  468.18 5711.62  467.59
 5826.11  462.58 6317.51  463.18  6503.2  466.18  6828.7  467.65 6871.51  469.52
 6900.12  469.61

Manning's n Values        num=      13
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
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       0      .1 1110.04    .047 1463.89    .031  1704.6    .062 1830.43    .078
 2060.98    .035  2306.2    .072 2388.81    .048  2499.2    .023 3105.13     .06
 3244.44    .099 5826.11     .08 6900.12     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        2499.2 3105.13           699.67  699.67  699.67             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 5900.29 6900.12  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.97*

INPUT
Description:
Station Elevation Data    num=     111
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  469.11   12.59  468.32   13.77  468.28   66.73  476.68  106.14  475.07
  113.33  475.82  114.24  475.76  134.93  471.87  146.62  468.45  193.83  458.09
  206.89  456.13   230.9  453.33  398.08  452.27  404.78  452.27  609.91  453.04
  662.87  452.62   781.7  452.86   874.7  452.07  898.44  451.97  991.87  452.55
 1033.57  453.22 1051.31   453.4 1144.65   453.5 1198.85  453.52 1212.06  453.16
 1245.41  453.44  1266.7  453.68 1386.45  453.92 1428.26  449.86 1443.45  448.46
 1457.24  447.91  1467.8   447.7 1500.89  448.42 1548.57  449.45 1598.27  450.85
 1614.42   451.2 1634.18  451.19 1667.76  451.17 1697.11  451.15 1725.92   452.9
  1726.6  453.19  1733.6  457.91 1817.93   456.7  1860.9  456.35 1870.39  456.25
 1951.94  457.34  2016.4   457.1 2044.34  457.22 2068.32  457.24 2143.23  457.17
  2184.2  456.96 2232.13  457.37 2262.44  461.16 2306.83  465.52 2313.19   464.9
 2350.78  457.87 2366.99  457.18 2434.44  444.36 2435.47  444.15 2444.94   442.8
  2464.4  440.82 2470.59  440.13 2483.39  436.88 2508.48  433.07 2515.54  432.46
 2541.59   430.5 2553.81  429.92  2594.5  428.76 2616.09  428.41 2646.42  428.41
 2676.07  427.97 2691.04  427.65 2730.02  426.08 2776.76  427.06 2779.78  427.11
 2825.72  427.95 2837.46  428.17 2869.34   429.6 2873.12  429.74 2905.51  432.41
 2909.44  432.92 2926.89  437.18 2931.25  437.89 2947.99  440.46 2956.48   441.4
 2967.67  442.69 2993.55   446.1 3005.23  447.83 3026.39  450.95 3037.89  452.18
 3069.53  456.57 3084.22  456.48 3097.68  456.49 3116.18  452.97 3160.85  453.42
 3176.11   455.6 3196.37  458.43 3226.76  457.22 3742.63  458.21 4091.45  457.88
 4919.74  458.98 5078.72  463.29 5346.58  471.45  5451.1   474.2 5624.11  472.79
  5737.7  462.62 6225.28  463.21 6409.53  464.82 6732.49  465.74 6774.97  469.21
 6803.35  469.22

Manning's n Values        num=      13
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1051.31    .054 1386.45     .04 1614.42    .051  1733.6    .056
 1951.94     .03  2184.2    .043 2262.44     .03 2366.99    .023 3037.89     .08
 3176.11    .098  5737.7     .06 6803.35     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2366.99 3037.89           699.67  699.67  699.67             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0  341.11  484.26       F
 5118.93 6803.35  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.84

INPUT
Description: RM 229.84
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  468.28      13  468.18      63  482.59     107  481.33     183   459.1
     218  452.75  375.84   451.8  575.84  452.36  625.84  451.56  825.84  451.56
  975.84  452.68 1175.84  452.28 1375.84  452.74 1524.24  457.83 1756.95   457.6
 1903.77  456.89 2023.51  457.86 2136.06  458.05 2234.77  453.98 2311.61  444.32
 2323.57  442.65 2352.79  440.13 2367.37  436.13 2395.96  432.13 2433.68  430.13
 2493.95  429.13 2553.09  429.13 2603.93  428.13 2648.33  426.13 2697.26  427.13
 2760.81  428.13 2798.15  430.13 2832.06  434.13    2859  439.13 2876.53  442.13
 2897.13   444.4 2958.61  452.55 2970.65  453.44 3016.62  453.37 3092.65  453.97
 3127.89  461.33 3158.04  459.43 4837.75   459.6 5364.94  480.22 5536.59  477.99
 5649.29  462.67 6636.28  463.83 6678.43  468.91 6706.59  468.83

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1524.24     .04 2136.06    .011 2234.77    .023 2970.65      .1
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 5649.29     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2234.77 2970.65              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0  959.09  484.26       F
 4337.57 6706.59  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.745*

INPUT
Description:
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  484.85    3.92  475.01    12.6  474.89   20.68     476   61.09  486.74
  103.75  491.11  108.16  490.96  175.26  481.08  177.44  480.44  211.38  472.37
  314.63  457.18  350.73  453.27  364.42  453.24  558.34  453.75  606.82  453.41
  800.75  453.65  946.19  454.38 1140.11  454.42 1334.03  454.88 1439.12  456.86
 1477.92  457.66 1703.56  458.18 1748.73   458.2 1845.92   457.1 1954.86   456.6
 1962.02  456.66 2064.28  457.25 2071.15  457.08 2166.86  452.65 2231.85  445.32
  2247.7  443.05 2257.28  441.62 2260.28   441.3 2282.92  439.49 2291.02  438.59
 2306.35   435.5  2325.3   432.9 2336.43     432 2376.11  430.43 2394.89  430.01
 2439.51  428.79 2471.45  428.16 2501.72  428.16 2549.82  427.71  2555.2  427.61
 2601.91  426.16  2652.9  428.52 2670.42  429.29 2719.12  431.57 2721.34  431.72
 2758.04   433.2 2788.86   435.4 2793.37  435.96 2818.94  439.94 2821.45  440.34
 2839.71  443.18 2841.15  443.36  2855.5  445.28 2861.18  446.07 2874.83   448.1
 2925.25  453.99 2937.79   455.1 2956.95  454.95 2985.69  457.12 2985.79  457.13
 3016.79  456.75 3064.92  456.95 3101.63  460.64 3133.05   459.7 4009.52  460.03
 4023.82  461.43 4052.17  461.59 4064.95   460.3 4883.26  461.34  4910.1  461.87
 5432.58  471.47 5611.44  470.29 5728.87  462.58 5981.87  462.62 6734.33   468.6
 6751.02  471.15 6757.28  471.15  6801.2  473.63 6806.14  473.62 6819.18  470.06
 6830.54  469.47

Manning's n Values        num=       8
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1477.92    .044 2071.15    .019 2166.86    .023 2937.79      .1
 4009.52    .058 5728.87     .04 6830.54     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       2166.86 2937.79              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1342.58  484.26       F
 3757.06 6830.54  465.18       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.65

INPUT
Description: RM 229.65
Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1969.212  456.462067.072  451.332134.226  444.422160.511  440.192187.012  438.19
2230.806  432.192302.727  430.192381.846  427.192462.837  427.192516.666  426.19
2586.864  431.192639.029  435.192708.211  437.192739.026  441.192761.785  444.43
2776.488  446.772796.292  450.072860.807  456.762880.435  456.492909.979  460.88
2941.739   459.9 3958.77  460.543973.414  463.344002.456  463.674015.553  461.08
4881.387  463.145979.398  462.296750.276   473.46767.372  478.486823.841  478.34
6837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12067.072    .0232860.807      .1 3958.77     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      2067.0722860.807              211     211     211             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0  1737.6  484.26       F
 3188.086848.845  465.18       T
Skew Angle = 10
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CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.605

INPUT
Description: Upstream Face of IL 178 Bridge
Station Elevation Data    num=      80
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1922.542  458.611931.297  455.461969.192  454.362006.831  453.332016.473  453.12
2040.994  451.182060.602  448.942071.522  446.942075.325  446.942093.406  442.94
2107.902  441.942126.614  439.942141.445  438.942162.983  438.942176.208  437.94
2181.172  437.942202.631  430.94 2240.94  426.942254.698  427.942264.142  427.94
2314.761  427.942348.757  426.942372.166  426.942427.982  427.942455.234  427.94
 2512.05  425.942554.709  425.942554.769  427.942574.435  427.942612.537  429.94
2627.762  434.942663.531  436.94 2688.24  440.942706.596  446.482722.265  451.49
2742.837  454.932806.121  454.872815.979  455.882869.188  458.042891.366  460.34
2900.138  461.422930.473   455.6 3028.95  456.213127.434  456.013225.915  456.23
3324.396  456.593422.875  457.633521.357  457.853619.838  458.533718.319  458.51
  3816.8  459.02 3915.28  460.234002.357  463.844013.761  464.084026.071  463.91
 4109.78   461.54208.269  461.42 4306.75  461.694329.194  461.944372.369  462.04
 4395.65  462.134436.395  462.244502.768  462.344881.387  463.145979.398  462.29
6750.276   473.46767.372  478.486823.841  478.346837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12016.473    .0232742.837      .14002.357     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      2016.4732742.837               52      52      52             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1896.77  484.26       F
 2925.246848.845  465.18       T
Skew Angle = 10

BRIDGE

RIVER: Illinois River
REACH: Main               RS: 229.60

INPUT
Description:
Distance from Upstream XS =       2
Deck/Roadway Width        =   49.83
Weir Coefficient          =     2.6
Bridge Deck/Roadway Skew  =      10
Bridge Pier Skew          =      10
Upstream  Deck/Roadway Coordinates
    num=     109
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 -59.088  526.74         -21.863  524.45          27.378  521.48
  76.618  518.54         125.858  515.52         175.099  512.53
 224.339  509.75          273.58  506.84          322.82  504.04
  372.06  501.43         421.301     499         470.541  496.75
 519.781  494.69         569.022  492.82         618.262  491.13
 667.503  489.62         716.743   488.3         765.982  487.17
 815.224  486.22         864.464  485.46         913.705  484.88
 962.945  484.49        1012.185  484.28        1061.426  484.26
1110.666  484.42        1159.907  484.77        1209.147   485.3
1258.387  486.02        1307.628  486.92        1356.868  488.01
1406.109  489.28        1455.349  490.74        1504.589  492.39
 1553.83  494.22         1603.07   496.2         1652.31   498.2
1701.551   500.2        1750.791   502.2        1800.032   504.2
1842.772  505.94     4201842.772  505.94   496.51849.272   506.2   496.7
1898.512   508.2   498.71947.753   510.1   500.61996.993   511.8   502.3
2046.234  513.31  503.812095.474  514.64  505.142144.714  515.77  506.27
2193.957  516.71  507.212243.195  517.47  507.972292.438  518.03  508.53
2341.676   518.4   508.92390.916  518.58  509.082440.157  518.57  509.07
2489.397  518.37  508.872538.637  517.98  508.482587.878   517.4   507.9
2637.118  516.63  507.132686.359  515.67  506.172735.599  514.51  505.01
2784.839  513.17  503.67 2834.08  511.64  502.14 2883.32  509.91  500.41
2932.562     508   498.5 2979.24   506.1   496.4 2979.24   506.1     420
2981.801     506        3031.041     504        3080.282     502
3129.522     500        3178.762     498        3228.003     496
3277.243     494        3326.484     492        3375.724     490
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3424.964     488        3474.205     486        3523.445     484
3572.688     482        3621.926     480        3671.166     478
3720.407     476        3769.647  474.04        3818.887  472.27
3868.128  470.71        3917.368  469.34        3966.609  468.17
4015.849   467.2        4065.089  466.44         4114.33  465.87
 4163.57   465.5        4212.811  465.33        4262.051  465.32
4311.291  465.32         4360.53  465.32        4409.772  465.32
4459.012  465.32         4508.25  465.32        4600.234  465.32
4614.612  465.32        4948.462  465.32        5221.746  465.29
 5296.69  465.18        6171.688  465.22        6296.664   466.5
6334.086  467.03        6383.327  467.98        6432.567  468.94
6728.001  473.63

Upstream Bridge Cross Section Data
Station Elevation Data    num=      80
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  501.42   3.742  481.78  19.726  481.43 103.178  501.92 167.191   502.4
  300.14  462.25 334.579  454.651372.842  457.271668.195  459.021864.832  455.39
1922.542  458.611931.297  455.461969.192  454.362006.831  453.332016.473  453.12
2040.994  451.182060.602  448.942071.522  446.942075.325  446.942093.406  442.94
2107.902  441.942126.614  439.942141.445  438.942162.983  438.942176.208  437.94
2181.172  437.942202.631  430.94 2240.94  426.942254.698  427.942264.142  427.94
2314.761  427.942348.757  426.942372.166  426.942427.982  427.942455.234  427.94
 2512.05  425.942554.709  425.942554.769  427.942574.435  427.942612.537  429.94
2627.762  434.942663.531  436.94 2688.24  440.942706.596  446.482722.265  451.49
2742.837  454.932806.121  454.872815.979  455.882869.188  458.042891.366  460.34
2900.138  461.422930.473   455.6 3028.95  456.213127.434  456.013225.915  456.23
3324.396  456.593422.875  457.633521.357  457.853619.838  458.533718.319  458.51
  3816.8  459.02 3915.28  460.234002.357  463.844013.761  464.084026.071  463.91
 4109.78   461.54208.269  461.42 4306.75  461.694329.194  461.944372.369  462.04
 4395.65  462.134436.395  462.244502.768  462.344881.387  463.145979.398  462.29
6750.276   473.46767.372  478.486823.841  478.346837.205  471.266848.845  470.12

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .12016.473    .0232742.837      .14002.357     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
      2016.4732742.837             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1896.77  484.26       F
 2925.246848.845  465.18       T
Skew Angle = 10

Downstream  Deck/Roadway Coordinates
    num=     103
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  506.84           49.24  504.04          98.481  501.43
 147.721     499         196.962  496.75         246.202  494.69
 295.442  492.82         344.683  491.13         393.923  489.62
 443.163   488.3         492.404  487.17         541.644  486.22
 590.885  485.46         640.125  484.88         689.365  484.49
 738.606  484.28         787.846  484.26         837.087  484.42
 886.327  484.77         935.567   485.3         984.808  486.02
1034.048  486.92        1083.288  488.01        1132.529  489.28
1181.769  490.74         1231.01  492.39         1280.25  494.22
 1329.49   496.2        1378.731   498.2        1427.971   500.2
1477.212   502.2        1526.452   504.2        1569.193  505.94     420
1569.193  505.94   496.51575.692   506.2   496.71624.933   508.2   498.7
1674.173   510.1   500.61723.414   511.8   502.31772.654  513.31  503.81
1821.894  514.64  505.141871.135  515.77  506.271920.375  516.71  507.21
1969.615  517.47  507.972018.856  518.03  508.532068.096   518.4   508.9
2117.337  518.58  509.082166.577  518.57  509.072215.817  518.37  508.87
2265.058  517.98  508.482314.298   517.4   507.92363.539  516.63  507.13
2412.779  515.67  506.172462.019  514.51  505.01 2511.26  513.17  503.67
  2560.5  511.64  502.14 2609.74  509.91  500.412658.981     508   498.5
2705.661   506.1   496.42705.661   506.1     4202708.221     506
2757.462     504        2806.702     502        2855.942     500
2905.183     498        2954.423     496        3003.664     494
3052.904     492        3102.144     490        3151.385     488
3200.625     486        3249.865     484        3299.106     482
3348.346     480        3397.587     478        3446.827     476
3496.067  474.04        3545.308  472.27        3594.548  470.71
3643.789  469.34        3693.029  468.17        3742.269   467.2
 3791.51  466.44         3840.75  465.87         3889.99   465.5
3939.231  465.33        3988.471  465.32        4037.712  465.32
4086.952  465.32        4136.192  465.32        4185.433  465.32
4234.673  465.32         4326.65  465.32        4341.033  465.32
4674.882  465.32        4948.167  465.29         5023.11  465.18
 5898.11  465.22        6023.084   466.5        6060.507  467.03
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6109.747  467.98        6158.987  468.94        6208.228  470.22
6257.468   471.8

Downstream Bridge Cross Section Data
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09 111.037  467.54 221.109  458.17 313.888  455.18 410.862  454.52
 505.246  453.51 603.746  453.01 696.771  455.87 882.831  452.91 904.191  452.36
1000.781   452.21093.038  452.221194.601  452.681289.409  452.731389.022  452.61
1484.608  452.04 1551.86  451.791666.344  455.581700.999  454.661741.908   452.8
1751.746   451.91756.611  451.351764.155  449.851776.642  447.921795.866  443.92
1829.979  440.921871.056  437.921891.816  436.921904.313  434.921931.267  430.92
1954.469  431.041964.209  428.261986.367  426.922027.965  426.922088.935  426.92
2170.841  425.922233.672  425.922290.397  424.922328.706  428.772353.503  432.92
2377.513  435.922409.509  440.922435.124  448.152448.015   451.5 2480.75  454.67
2541.198  455.672551.056  456.352604.303  459.012622.799  460.622626.461  460.51
2635.284  461.952668.376  453.252766.857  453.272865.337  453.862963.818  455.08
3062.299  455.36 3160.78  456.19 3259.26  457.533357.741  458.063456.222  459.43
3554.703  460.443653.186  461.293731.968  465.24 3746.74  466.013763.482  465.81
3786.625  461.143806.223  461.473818.631  461.413850.145  461.223949.118  461.06
4047.599  461.48 4146.08  461.324244.562  461.185324.757  462.355922.244  463.65
6273.328  471.95 6494.52   477.26624.229  479.22 6676.11  467.48

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .11741.908    .023 2480.75      .13731.968     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
      1741.908 2480.75             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1619.88  484.26       F
 2654.97 6676.11  465.18       T
Skew Angle = 10

Upstream Embankment side slope              =       2 horiz. to 1.0 vertical
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =  465.18
Energy head used in spillway design         =
Spillway height used in design              =
Weir crest shape                            = Broad Crested

Number of Abutments =  2

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
1842.772   496.5 1955.77     440
Downstream     num=       2
     Sta    Elev     Sta    Elev
1569.193   496.5 1682.19     440

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
2866.438     440 2979.24   496.4
Downstream     num=       2
     Sta    Elev     Sta    Elev
 2592.66     4402705.661   496.4

Number of Piers =  2

Pier Data
Pier Station     Upstream=2194.349    Downstream=1920.769
Upstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12     511
Downstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12     511

Pier Data
Pier Station     Upstream=2627.664    Downstream=2354.084
Upstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12     511
Downstream     num=       2
    Width   Elev    Width   Elev
   16.12     420   16.12     511
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Number of Bridge Coefficient Sets =  1

Low Flow Methods and Data
       Energy
       Momentum               Cd   =       2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Pressure and Weir flow
           Submerged Inlet Cd          =
           Submerged Inlet + Outlet Cd =      .8
           Max Low Cord                =

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.595

INPUT
Description: Downstream Face of IL 178 Bridge
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09 111.037  467.54 221.109  458.17 313.888  455.18 410.862  454.52
 505.246  453.51 603.746  453.01 696.771  455.87 882.831  452.91 904.191  452.36
1000.781   452.21093.038  452.221194.601  452.681289.409  452.731389.022  452.61
1484.608  452.04 1551.86  451.791666.344  455.581700.999  454.661741.908   452.8
1751.746   451.91756.611  451.351764.155  449.851776.642  447.921795.866  443.92
1829.979  440.921871.056  437.921891.816  436.921904.313  434.921931.267  430.92
1954.469  431.041964.209  428.261986.367  426.922027.965  426.922088.935  426.92
2170.841  425.922233.672  425.922290.397  424.922328.706  428.772353.503  432.92
2377.513  435.922409.509  440.922435.124  448.152448.015   451.5 2480.75  454.67
2541.198  455.672551.056  456.352604.303  459.012622.799  460.622626.461  460.51
2635.284  461.952668.376  453.252766.857  453.272865.337  453.862963.818  455.08
3062.299  455.36 3160.78  456.19 3259.26  457.533357.741  458.063456.222  459.43
3554.703  460.443653.186  461.293731.968  465.24 3746.74  466.013763.482  465.81
3786.625  461.143806.223  461.473818.631  461.413850.145  461.223949.118  461.06
4047.599  461.48 4146.08  461.324244.562  461.185324.757  462.355922.244  463.65
6273.328  471.95 6494.52   477.26624.229  479.22 6676.11  467.48

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .11741.908    .023 2480.75      .13731.968     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      1741.908 2480.75              136     243     366             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1619.88  484.26       F
 2654.97 6676.11  465.18       T
Skew Angle = 10

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.56

INPUT
Description: RM 229.56
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  473.09  112.75  467.54  224.52  458.17  318.73  455.18   417.2  454.52
  513.04  453.51  613.06  453.01  707.52  455.87  896.45  452.91  918.14  452.36
 1016.22   452.2  1109.9  452.22 1213.03  452.68  1309.3  452.73 1410.45  452.61
 1507.51  452.04  1575.8  451.79 1675.65  454.53 1736.61  454.96 1747.18  454.74
 1770.21  448.25 1784.23  446.32 1815.79  439.75 1843.09  437.75 1864.35  433.75
 1875.73  431.75 1922.66  429.75 1960.97  429.75 1999.79  427.75 2049.15  426.75
 2108.41  425.75    2164  426.75 2225.18  425.75 2273.02  427.75 2308.65  432.75
 2341.26  438.75  2375.5  441.75 2402.65  444.75 2425.33  448.08 2476.93  453.82
 2553.29   455.6  2563.9  461.18 2599.08  461.24  2622.9   454.7 2722.44  455.28
  2808.4  473.31 3462.28  470.72 3564.82  467.56 3665.02  468.93 3721.19  463.67
 4517.61  465.58  5406.9  462.35  6013.6  463.65  6370.1  471.95  6594.7   477.2
 6726.42  479.22  6779.1  467.48
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1747.18    .023 2476.93     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1747.18 2476.93              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1450.23  484.26       F
  2808.4  6779.1  473.31       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.445*

INPUT
Description:
Station Elevation Data    num=      93
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  474.57  118.23  464.67  167.25  459.76  235.42  456.96  334.21  455.36
  437.46  454.93  537.96  454.32  642.83  453.96  741.88  455.29   795.2  454.83
  804.76  456.51  939.99  454.74  962.73  454.33 1005.46  454.06 1065.57  453.84
  1163.8  453.59 1196.61  453.56 1271.94  453.47 1372.89  453.15 1387.75  453.09
 1478.95  453.31  1578.9  453.33 1580.72  453.33 1652.33  453.42 1757.03   455.1
 1770.05  455.18 1792.31  455.24 1820.95  455.35 1832.04  455.25 1854.15  448.53
 1855.86  448.12 1870.37  445.66 1871.62   445.4 1891.88  442.57 1903.03  440.89
 1921.48   439.3 1931.27  438.08 1938.45   436.8 1953.27   434.1 1954.93  433.81
 1965.05   432.4 1973.28  431.78 2013.61  429.99  2015.2  429.95 2053.25   429.2
  2065.9  428.64 2093.41  427.64 2111.01  427.28 2144.49   426.6 2158.37  426.34
  2205.8  425.45 2255.18  425.95 2260.55   425.9 2309.53  425.45  2349.8  426.71
 2362.41  427.13 2384.37  428.84  2401.8  430.18 2422.89  432.21 2437.85  434.41
 2454.16   436.1  2469.5   438.7 2475.69  439.63 2487.73  441.55 2500.91  443.71
 2505.71  444.27 2515.75  445.62 2530.78   447.6 2539.55  448.62 2587.81  453.74
 2653.22  455.87 2672.96  456.78 2684.79     460 2700.27  460.56 2710.59  457.59
 2724.02  457.62 2750.58  454.37  2833.3  475.05  2849.3  475.05  2882.9  466.65
 2957.43  466.65 3686.56  465.36  3800.9  463.78 3912.63  464.46 3975.26  461.84
 4863.34  462.79 5854.97  461.17 6531.49  461.83 6929.01  465.98 7179.46   468.6
 7326.34  469.61 7348.82  467.36 7385.08  468.74

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1832.04    .023 2587.81     .04  2849.3    .047 7385.08    .047

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1832.04 2587.81              482     482     482             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 1218.47  484.26       F
  2849.3 7385.08  475.05       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.38

INPUT
Description: RM 229.38
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04     175  455.89  832.03  454.59  842.03  458.09 1052.03  455.82
 1252.03  454.77 1452.03  453.46 1652.03  454.61 1852.03  455.75 1875.33  455.72
 1916.89  455.76 1939.75  448.35  1957.8  444.74 1978.74  443.15 2009.34  440.15
 2026.88  437.15 2043.91  434.15 2062.87  432.15  2106.2  430.15  2158.6  428.15
 2205.22  427.15 2254.17  426.15  2303.2  425.15 2351.06  425.15 2393.88  425.15
 2437.99  426.15 2475.86  427.15 2518.05  428.15  2552.3  432.15  2569.1  436.15
 2589.07  440.15 2603.51  443.15 2619.76  445.15 2645.83  448.28  2698.7  453.66
 2770.85  456.55 2822.76  459.92 2834.15  453.97 2887.76  454.06 2941.28  476.79
 2961.28  476.79 3001.06     460 7951.06     460 7991.06     470

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1916.89    .023  2698.7     .04 2961.28    .055

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1916.89  2698.7            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
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       0  991.41  484.26       F
 2941.28 7991.06  476.79       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.175*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   71.48  467.52  154.86  457.88  357.42  456.05  643.36  454.33
  736.27  454.43  745.12  457.37   929.3  456.04  930.95  456.03 1107.94  455.27
 1215.24  454.68 1284.92   454.2 1346.92  454.49  1461.9  454.94 1638.88  455.61
  1659.5  455.56 1696.28  455.54 1719.94  448.59 1726.62   447.3 1738.62  445.01
 1744.69  444.47  1760.3  443.05 1767.44  442.28 1790.65  440.12 1791.97  439.99
 1810.13  437.26 1827.75  434.53 1829.28  434.38 1847.38  432.67 1863.29  431.92
 1892.23  430.51 1906.19  429.92 1946.46  428.43 1960.87   428.1 1994.72  427.51
 2029.12  426.95 2045.38  426.64 2096.13  425.68 2136.02  425.68  2171.7  425.68
 2219.11  426.66 2219.97  426.68 2261.41  427.66 2267.74  427.79 2307.58  428.66
 2313.23  429.18 2345.06  432.32 2348.16  432.91 2363.44  435.76  2377.8  438.03
  2385.3   439.3  2401.1  442.05 2409.02  442.92 2418.88  443.97 2436.15  445.76
 2447.41  446.98 2455.41  447.74 2468.86  449.28 2486.79  451.37 2505.26  453.77
 2551.52  455.22 2579.39  456.11 2632.72  458.89 2644.43  453.93 2699.51  453.97
 2754.49  472.89 2775.04  472.87 2815.91  458.86 2931.68   458.8 3255.51  458.72
 4076.77  458.57 4716.08  458.78 5155.17  458.92  5175.1  459.42 5195.02  458.92
 7901.59     460 7907.39  461.18 7942.68     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1696.28    .023 2505.26    .042 2775.04    .055 5155.17    .062
 7942.68    .062

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1696.28 2505.26            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 154.275  484.26       F
 2775.04 7942.68  472.87       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 229.*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   62.19   468.3  134.72  459.87  310.94  456.67  559.69  453.87
  640.52  454.27  648.22  456.66  808.44  456.24  809.88  456.23  963.84  455.77
 1057.19  455.39 1117.81  454.94 1171.75  455.12 1271.77  455.26 1425.74  455.48
 1443.68   455.4 1475.67  455.31 1500.13  448.83 1507.04  447.54 1519.45  445.29
 1525.72  444.64 1541.86  442.96 1549.24  442.09 1573.24  439.96  1574.6  439.84
 1593.37  437.37  1611.6  434.91 1613.17  434.77 1631.88  433.19 1648.34   432.4
 1678.25  430.87 1692.69   430.2 1734.33  428.72 1749.22  428.34 1784.21  427.87
 1819.78  427.42  1836.6  427.13 1889.06  426.21 1920.97  426.21 1949.52  426.21
 2001.01  427.19 2001.95  427.21 2046.96  428.16 2053.84   428.3 2097.11  429.17
 2103.25  429.61 2137.82  432.48 2141.18  432.99 2157.78  435.38 2173.37  437.29
 2181.52  438.45 2198.68  440.95 2207.29   441.8    2218  442.78 2236.76  444.47
 2248.99  445.68 2257.67  446.46 2272.29  448.29 2291.76  450.79 2311.83  453.88
 2359.32  454.97 2387.93  455.67 2442.69  457.86  2454.7  453.88 2511.25  453.88
  2567.7  468.98  2588.8  468.96 2630.76  457.72 2749.62   457.6 3082.09  457.44
 3925.26  457.15 4581.63  457.56 5032.43  457.83 5052.89  458.83 5073.34  457.83
 7852.11     460 7858.07  460.94  7894.3     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1475.67    .023 2311.83    .043  2588.8    .055 5032.43     .07
  7894.3     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1475.67 2311.83            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  2588.8  7894.3  468.96       T

CROSS SECTION

94



RIVER: Illinois River
REACH: Main               RS: 228.825*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.04   52.89  469.08  114.58  461.87  264.45  457.28  476.02   453.4
  544.76  454.12  551.31  455.94  687.58  456.45   688.8  456.44  819.75  456.27
  899.15  456.09   950.7  455.68  996.57  455.75 1081.65  455.59 1212.59  455.34
 1227.85  455.23 1255.06  455.09 1280.32  449.08 1287.46  447.78 1300.27  445.56
 1306.75  444.81 1323.41  442.86 1331.04   441.9 1355.82   439.8 1357.23  439.68
 1376.62  437.48 1395.44  435.29 1397.07  435.16 1416.39   433.7 1433.38  432.88
 1464.28  431.22 1479.19  430.48 1522.19     429 1537.57  428.59 1573.71  428.23
 1610.44   427.9 1627.81  427.61 1681.99  426.73 1705.93  426.73 1727.33  426.73
 1782.92  427.73 1783.92  427.74 1832.51  428.67 1839.93   428.8 1886.63  429.67
 1893.26  430.04 1930.57  432.65 1934.21  433.07 1952.13  434.99 1968.95  436.55
 1977.75   437.6 1996.27  439.85 2005.56  440.68 2017.12   441.6 2037.37  443.18
 2050.56  444.38 2059.94  445.17 2075.71   447.3 2096.73  450.22 2118.39  453.99
 2167.12  454.73 2196.47  455.23 2252.65  456.83 2264.98  453.84    2323   453.8
 2380.92  465.08 2402.56  465.04 2445.61  456.58 2567.56   456.4 2908.67  456.15
 3773.75  455.72 4447.17  456.34 4909.69  456.75 4930.67  458.24 4951.66  456.75
 7802.64  459.99 7808.75  460.71 7845.92     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1255.06    .023 2118.39    .045 2402.56    .055 4909.69    .078
 7845.92    .078

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1255.06 2118.39            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2380.92 7845.92  465.08       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.65*

INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03   43.59  469.87   94.44  463.86  217.97   457.9  392.35  452.93
  449.01  453.96   454.4  455.23  566.72  456.65  567.73  456.64  675.66  456.77
   741.1   456.8  783.59  456.42   821.4  456.37  891.52  455.92  999.45  455.21
 1012.02  455.07 1034.45  454.86 1060.52  449.32 1067.87  448.02  1081.1  445.84
 1087.78  444.98 1104.97  442.77 1112.84   441.7 1138.41  439.64 1139.86  439.53
 1159.86  437.59 1179.28  435.68 1180.96  435.54  1200.9  434.22 1218.43  433.36
  1250.3  431.58 1265.69  430.76 1310.05  429.28 1325.92  428.83 1363.21   428.6
 1401.11  428.37 1419.02   428.1 1474.93  427.26 1490.88  427.26 1505.15  427.26
 1564.82  428.26  1565.9  428.28 1618.06  429.18 1626.03  429.31 1676.16  430.18
 1683.28  430.46 1723.33  432.81 1727.23  433.15 1746.47  434.61 1764.53  435.81
 1773.97  436.74 1793.86  438.76 1803.83  439.56 1816.24  440.41 1837.97   441.9
 1852.14  443.09 1862.21  443.89 1879.14   446.3  1901.7  449.65 1924.95   454.1
 1974.92  454.48 2005.01  454.79 2062.61   455.8 2075.25  453.79 2134.74  453.71
 2194.13  461.17 2216.32  461.13 2260.46  455.45  2385.5  455.21 2735.24  454.87
 3622.23  454.29 4312.71  455.11 4786.95  455.67 4808.46  457.66 4829.98  455.67
 7753.16  459.99 7759.43  460.47 7797.55     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1 1034.45    .023 1924.95    .047 2216.32    .055 4786.95    .085
 7797.55    .085

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       1034.45 1924.95            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2194.13 7797.55  461.17       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.475*
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INPUT
Description:
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03    34.3  470.65    74.3  465.85  171.48  458.51  308.67  452.47
  353.25   453.8  357.49  454.51  445.86  456.85  446.65  456.85  531.57  457.27
  583.05   457.5  616.48  457.16  646.22     457  701.39  456.24   786.3  455.07
   796.2  454.91  813.84  454.64  840.71  449.56  848.29  448.26  861.92  446.11
  868.81  445.15  886.53  442.67  894.64  441.51  920.99  439.48  922.49  439.37
  943.11   437.7  963.12  436.06  964.86  435.93  985.41  434.74 1003.47  433.84
 1036.33  431.94 1052.19  431.04 1097.91  429.56 1114.27  429.08 1152.71  428.96
 1191.77  428.85 1210.23  428.59 1267.86  427.79 1275.84  427.79 1282.97  427.79
 1346.73  428.79 1347.88  428.81 1403.61  429.68 1412.12  429.81 1465.69  430.69
 1473.29  430.89 1516.09  432.98 1520.26  433.24 1540.81  434.22 1560.11  435.06
  1570.2  435.89 1591.44  437.66  1602.1  438.44 1615.36  439.23 1638.58  440.61
 1653.72  441.79 1664.47   442.6 1682.56  445.31 1706.67  449.07 1731.52  454.21
 1782.71  454.24 1813.55  454.34 1872.58  454.77 1885.53  453.75 1946.49  453.62
 2007.34  457.26 2030.08  457.21 2075.31  454.31 2203.44  454.01 2561.82  453.59
 3470.72  452.87 4178.26  453.89  4664.2  454.58 4686.25  457.07  4708.3  454.58
 7703.69  459.99 7710.11  460.24 7749.17     470

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1  813.84    .023 1731.52    .048 2030.08    .055  4664.2    .093
 7749.17    .093

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        813.84 1731.52            928.5   928.5   928.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
 2007.34 7749.17  457.26       T

CROSS SECTION

RIVER: Illinois River
REACH: Main               RS: 228.32

INPUT
Description: RM 228.32
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  476.03      25  471.43     125  459.13     225     452     325  457.05
     425  458.21  471.05  457.63  593.23  454.41  628.71   448.5  649.84  445.32
  676.44  441.32  703.58  439.32  748.75  436.32  788.52  434.32  838.69  431.32
  902.62  429.32  982.43  429.32 1060.79  428.32 1128.63  429.32 1198.22  430.32
 1263.31  431.32 1313.28  433.32 1355.69  434.32 1400.37  437.32 1439.19  439.32
 1466.74  441.32 1485.99  444.32 1511.64   448.5 1538.08  454.32 1590.51  453.99
 2021.38  452.81  2388.4  452.31 3319.21  451.44  4043.8  452.67 4541.46   453.5
 4564.04  456.49 4586.62   453.5 7660.79     460 7700.79     470

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
       0      .1  593.23    .023 1538.08     .05 4541.46      .1

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        593.23 1538.08                0       0       0             .1       .3
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SUMMARY OF MANNING'S N VALUES

River:Illinois River

      Reach          River Sta.       n1        n2        n3        n4        n5        n6        n7        n8        n9        n10       n11       n12       n13

 Main                 230.23              .1       .04      .023        .1       .04        .1      .023       .04        .1
 Main                 230.1*              .1      .047      .031      .062      .078      .035      .072      .048      .023       .06      .099       .08       .08
 Main                 229.97*             .1      .054       .04      .051      .056       .03      .043       .03      .023       .08      .098       .06       .06
 Main                 229.84              .1       .04      .011      .023        .1       .04
 Main                 229.745*            .1      .044      .019      .023        .1      .058       .04       .04
 Main                 229.65              .1      .023        .1       .04
 Main                 229.605             .1      .023        .1       .04
 Main                 229.60       Bridge
 Main                 229.595             .1      .023        .1       .04
 Main                 229.56              .1      .023       .04
 Main                 229.445*            .1      .023       .04      .047      .047
 Main                 229.38              .1      .023       .04      .055
 Main                 229.175*            .1      .023      .042      .055      .062      .062
 Main                 229.*               .1      .023      .043      .055       .07       .07
 Main                 228.825*            .1      .023      .045      .055      .078      .078
 Main                 228.65*             .1      .023      .047      .055      .085      .085
 Main                 228.475*            .1      .023      .048      .055      .093      .093
 Main                 228.32              .1      .023       .05        .1

SUMMARY OF REACH LENGTHS

River: Illinois River

      Reach          River Sta.      Left     Channel    Right

 Main                 230.23          699.67    699.67    699.67
 Main                 230.1*          699.67    699.67    699.67
 Main                 229.97*         699.67    699.67    699.67
 Main                 229.84             482       482       482
 Main                 229.745*           482       482       482
 Main                 229.65             211       211       211
 Main                 229.605             52        52        52
 Main                 229.60       Bridge
 Main                 229.595            136       243       366
 Main                 229.56             482       482       482
 Main                 229.445*           482       482       482
 Main                 229.38           928.5     928.5     928.5
 Main                 229.175*         928.5     928.5     928.5
 Main                 229.*            928.5     928.5     928.5
 Main                 228.825*         928.5     928.5     928.5
 Main                 228.65*          928.5     928.5     928.5
 Main                 228.475*         928.5     928.5     928.5
 Main                 228.32               0         0         0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Illinois River

      Reach          River Sta.     Contr.    Expan.

 Main                 230.23          .1        .3
 Main                 230.1*          .1        .3
 Main                 229.97*         .1        .3
 Main                 229.84          .1        .3
 Main                 229.745*        .1        .3
 Main                 229.65          .1        .3
 Main                 229.605         .3        .5
 Main                 229.60   Bridge
 Main                 229.595         .3        .5
 Main                 229.56          .1        .3
 Main                 229.445*        .1        .3
 Main                 229.38          .1        .3
 Main                 229.175*        .1        .3
 Main                 229.*           .1        .3
 Main                 228.825*        .1        .3
 Main                 228.65*         .1        .3
 Main                 228.475*        .1        .3
 Main                 228.32          .1        .3
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Profile Output Table - Standard Table 1

  Reach         River Sta     Profile     Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl
                                            (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        (ft)

  Main          230.23        10 YR      94000.00      425.97      462.79      441.93      462.94     0.000039       3.75    39493.93     5835.90           0.12
  Main          230.23        50 YR     124000.00      425.97      465.50      443.74      465.65     0.000039       4.00    72079.98     6344.98           0.13
  Main          230.23        100 YR    137000.00      425.97      466.74      444.40      466.90     0.000040       4.11    79996.22     6424.50           0.13
  Main          230.23        500 YR    163000.00      425.97      468.91      445.63      469.07     0.000041       4.36    94175.20     6724.27           0.13

  Main          229.84        10 YR      94000.00      426.13      462.57      440.09      462.83     0.000052       4.23    34183.23     4742.69           0.14
  Main          229.84        50 YR     124000.00      426.13      465.20      442.38      465.53     0.000061       4.87    43100.83     5835.90           0.16
  Main          229.84        100 YR    137000.00      426.13      466.43      443.28      466.77     0.000062       5.02    49231.79     5890.81           0.16
  Main          229.84        500 YR    163000.00      426.13      468.59      444.95      468.94     0.000063       5.30    60119.13     6001.40           0.16

  Main          229.65        10 YR      94000.00      426.19      462.47      440.80      462.77     0.000059       4.42    24203.54     4510.25           0.15
  Main          229.65        50 YR     124000.00      426.19      465.03      442.82      465.45     0.000075       5.27    27910.57     5878.45           0.17
  Main          229.65        100 YR    137000.00      426.19      466.22      443.64      466.69     0.000079       5.55    32801.18     5965.30           0.18
  Main          229.65        500 YR    163000.00      426.19      468.34      445.19      468.86     0.000083       5.94    42530.06     6119.45           0.18

  Main          229.605       10 YR      94000.00      425.94      462.44      439.57      462.76     0.000057       4.52    22495.74     4351.01           0.15
  Main          229.605       50 YR     124000.00      425.94      464.98      441.70      465.43     0.000075       5.46    25100.41     5874.59           0.17
  Main          229.605       100 YR    137000.00      425.94      466.16      442.56      466.67     0.000080       5.78    29524.46     5960.44           0.18
  Main          229.605       500 YR    163000.00      425.94      468.26      444.11      468.83     0.000085       6.23    38832.71     6113.40           0.19

  Main          229.60                     Bridge

  Main          229.595       10 YR      94000.00      424.92      461.70      438.68      462.01     0.000057       4.50    22406.67     4416.65           0.15
  Main          229.595       50 YR     124000.00      424.92      464.95      440.92      465.38     0.000068       5.29    25771.79     5794.04           0.17
  Main          229.595       100 YR    137000.00      424.92      466.13      441.77      466.61     0.000073       5.61    30143.16     5899.44           0.17
  Main          229.595       500 YR    163000.00      424.92      468.22      443.34      468.76     0.000079       6.06    39458.32     6021.42           0.18

  Main          229.56        10 YR      94000.00      425.75      461.68      439.24      461.99     0.000059       4.53    24185.41     2570.35           0.15
  Main          229.56        50 YR     124000.00      425.75      464.94      441.48      465.35     0.000069       5.26    28453.21     4542.58           0.17
  Main          229.56        100 YR    137000.00      425.75      466.12      442.33      466.58     0.000073       5.57    30013.64     5069.14           0.17
  Main          229.56        500 YR    163000.00      425.75      468.18      443.96      468.74     0.000083       6.17    32752.12     5288.21           0.19

  Main          229.38        10 YR      94000.00      425.15      461.67      437.79      461.93     0.000047       4.09    29681.85     7741.58           0.14
  Main          229.38        50 YR     124000.00      425.15      464.94      439.86      465.27     0.000054       4.74    35944.84     7798.42           0.15
  Main          229.38        100 YR    137000.00      425.15      466.12      440.71      466.49     0.000058       5.01    38224.43     7819.05           0.15
  Main          229.38        500 YR    163000.00      425.15      468.19      442.32      468.63     0.000065       5.53    42212.78     7855.08           0.17

  Main          228.32        10 YR      94000.00      428.32      461.55      439.89      461.65     0.000025       2.88    70050.67     7561.67           0.10
  Main          228.32        50 YR     124000.00      428.32      464.85      441.62      464.95     0.000024       3.05    95070.36     7601.69           0.10
  Main          228.32        100 YR    137000.00      428.32      466.05      442.28      466.15     0.000024       3.13   104201.00     7616.25           0.10
  Main          228.32        500 YR    163000.00      428.32      468.15      443.53      468.26     0.000025       3.31   120221.90     7641.72           0.10

Profile Output Table - Standard Table 2

  Reach         River Sta     Profile   E.G. Elev   W.S. Elev   Vel Head   Frctn Loss   C & E Loss     Q Left   Q Channel    Q Right   Top Width
                                             (ft)        (ft)       (ft)         (ft)         (ft)      (cfs)       (cfs)      (cfs)        (ft)

  Main          230.23        10 YR        462.94      462.79       0.15         0.03         0.00   35738.29    58100.36     161.35     5835.90
  Main          230.23        50 YR        465.65      465.50       0.15         0.03         0.01   46653.34    67700.42    9646.24     6344.98
  Main          230.23        100 YR       466.90      466.74       0.15         0.03         0.01   52258.21    72395.48   12346.31     6424.50
  Main          230.23        500 YR       469.07      468.91       0.16         0.03         0.01   63589.92    81874.99   17535.08     6724.27

  Main          229.84        10 YR        462.83      462.57       0.25         0.03         0.00    7118.95    85617.87    1263.19     4742.69
  Main          229.84        50 YR        465.53      465.20       0.32         0.03         0.00   13543.28   107835.70    2620.98     5835.90
  Main          229.84        100 YR       466.77      466.43       0.33         0.03         0.00   16811.71   115829.20    4359.08     5890.81
  Main          229.84        500 YR       468.94      468.59       0.35         0.03         0.01   23294.52   130648.10    9057.36     6001.40

  Main          229.65        10 YR        462.77      462.47       0.30         0.01         0.00     944.89    92849.98     205.14     4510.25
  Main          229.65        50 YR        465.45      465.03       0.42         0.02         0.00    1792.89   121523.10     684.00     5878.45
  Main          229.65        100 YR       466.69      466.22       0.47         0.02         0.00    2240.67   133222.80    1536.55     5965.30
  Main          229.65        500 YR       468.86      468.34       0.51         0.02         0.01    3103.75   152675.20    7221.10     6119.45

  Main          229.605       10 YR        462.76      462.44       0.32                               360.97    93283.78     355.25     4351.01
  Main          229.605       50 YR        465.43      464.98       0.46         0.00         0.01     679.47   122562.50     758.07     5874.59
  Main          229.605       100 YR       466.67      466.16       0.51         0.00         0.01     849.89   134844.20    1305.95     5960.44
  Main          229.605       500 YR       468.83      468.26       0.57         0.00         0.02    1178.31   154927.30    6894.37     6113.40

  Main          229.60                     Bridge

  Main          229.595       10 YR        462.01      461.70       0.31         0.01         0.00     364.23    93406.23     229.54     4416.65
  Main          229.595       50 YR        465.38      464.95       0.43         0.02         0.01     743.72   122633.20     623.07     5794.04
  Main          229.595       100 YR       466.61      466.13       0.48         0.02         0.01     920.17   134917.30    1162.58     5899.44
  Main          229.595       500 YR       468.76      468.22       0.54         0.02         0.00    1258.39   155235.40    6506.21     6021.42

  Main          229.56        10 YR        461.99      461.68       0.31         0.03         0.01    1228.11    91546.81    1225.07     2570.35
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  Main          229.56        50 YR        465.35      464.94       0.41         0.03         0.01    2260.68   118825.40    2913.89     4542.58
  Main          229.56        100 YR       466.58      466.12       0.46         0.03         0.01    2732.91   130534.40    3732.71     5069.14
  Main          229.56        500 YR       468.74      468.18       0.56         0.04         0.02    3707.18   153815.90    5476.91     5288.21

  Main          229.38        10 YR        461.93      461.67       0.25         0.04         0.01    2321.01    90724.77     954.21     7741.58
  Main          229.38        50 YR        465.27      464.94       0.33         0.05         0.01    4784.44   117069.40    2146.16     7798.42
  Main          229.38        100 YR       466.49      466.12       0.37         0.05         0.01    5934.59   128350.70    2714.71     7819.05
  Main          229.38        500 YR       468.63      468.19       0.44         0.06         0.02    8332.15   150753.60    3914.27     7855.08

  Main          228.32        10 YR        461.65      461.55       0.10                               575.87    72490.02   20934.11     7561.67
  Main          228.32        50 YR        464.95      464.85       0.10                              1248.00    86206.04   36545.96     7601.69
  Main          228.32        100 YR       466.15      466.05       0.10                              1552.00    92104.02   43343.99     7616.25
  Main          228.32        500 YR       468.26      468.15       0.11                              2173.37   103867.30   56959.29     7641.72
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10D – SUMMARY TABLE – EXISTING – PROPOSED – AND WORST
CASE SCENARIO DURING CONSTRUCTION



HEC-RAS   River: Illinois River   Reach: Main
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Main 230.23 10 YR Existing 94000.00 425.97 462.93 441.93 463.05 0.000035 3.54 56046.36 5958.44 0.12
Main 230.23 10 YR Natural 94000.00 425.97 462.03 441.93 462.20 0.000044 3.91 37290.86 5192.98 0.13
Main 230.23 10 YR Proposed-D 94000.00 425.97 462.79 441.93 462.94 0.000039 3.75 39493.93 5835.90 0.12
Main 230.23 10 YR Prop-D WorstCase 94000.00 425.97 462.93 441.93 463.05 0.000035 3.54 56053.27 5959.40 0.12
Main 230.23 50 YR Existing 124000.00 425.97 465.51 443.74 465.66 0.000039 3.99 72153.00 6345.71 0.13
Main 230.23 50 YR Natural 124000.00 425.97 465.40 443.74 465.55 0.000040 4.02 71436.68 6338.47 0.13
Main 230.23 50 YR Proposed-D 124000.00 425.97 465.50 443.74 465.65 0.000039 4.00 72079.98 6344.98 0.13
Main 230.23 50 YR Prop-D WorstCase 124000.00 425.97 465.56 443.74 465.71 0.000039 3.98 72448.96 6348.70 0.13
Main 230.23 100 YR Existing 137000.00 425.97 466.75 444.40 466.91 0.000040 4.11 80074.45 6425.28 0.13
Main 230.23 100 YR Natural 137000.00 425.97 466.62 444.40 466.78 0.000040 4.14 79221.66 6416.76 0.13
Main 230.23 100 YR Proposed-D 137000.00 425.97 466.74 444.40 466.90 0.000040 4.11 79996.22 6424.50 0.13
Main 230.23 100 YR Prop-D WorstCase 137000.00 425.97 466.81 444.40 466.96 0.000039 4.09 80404.75 6428.58 0.13
Main 230.23 500 YR Existing 163000.00 425.97 468.92 445.63 469.09 0.000041 4.35 94269.82 6726.72 0.13
Main 230.23 500 YR Natural 163000.00 425.97 468.77 445.63 468.93 0.000042 4.39 93214.77 6699.33 0.13
Main 230.23 500 YR Proposed-D 163000.00 425.97 468.91 445.63 469.07 0.000041 4.36 94175.20 6724.27 0.13
Main 230.23 500 YR Prop-D WorstCase 163000.00 425.97 468.97 445.63 469.14 0.000041 4.34 94600.74 6735.29 0.13

Main 229.84 10 YR Existing 94000.00 426.13 462.70 440.09 462.94 0.000051 4.19 35227.84 4769.11 0.14
Main 229.84 10 YR Natural 94000.00 426.13 461.83 462.08 0.000054 4.23 40396.54 4721.16 0.14
Main 229.84 10 YR Proposed-D 94000.00 426.13 462.57 440.09 462.83 0.000052 4.23 34183.23 4742.69 0.14
Main 229.84 10 YR Prop-D WorstCase 94000.00 426.13 462.70 440.09 462.95 0.000051 4.21 34589.87 4767.73 0.14
Main 229.84 50 YR Existing 124000.00 426.13 465.22 442.38 465.54 0.000060 4.84 44053.47 5836.66 0.16
Main 229.84 50 YR Natural 124000.00 426.13 465.17 465.43 0.000053 4.54 58262.45 5834.57 0.15
Main 229.84 50 YR Proposed-D 124000.00 426.13 465.20 442.38 465.53 0.000061 4.87 43100.83 5835.90 0.16
Main 229.84 50 YR Prop-D WorstCase 124000.00 426.13 465.26 442.38 465.58 0.000060 4.85 43401.12 5838.60 0.16
Main 229.84 100 YR Existing 137000.00 426.13 466.45 443.28 466.78 0.000061 5.00 50251.45 5891.65 0.16
Main 229.84 100 YR Natural 137000.00 426.13 466.39 466.66 0.000053 4.65 65419.07 5889.07 0.15
Main 229.84 100 YR Proposed-D 137000.00 426.13 466.43 443.28 466.77 0.000062 5.02 49231.79 5890.81 0.16
Main 229.84 100 YR Prop-D WorstCase 137000.00 426.13 466.50 443.28 466.83 0.000061 5.00 49566.50 5893.80 0.16
Main 229.84 500 YR Existing 163000.00 426.13 468.61 444.94 468.96 0.000062 5.27 61253.95 6002.42 0.16
Main 229.84 500 YR Natural 163000.00 426.13 468.54 468.81 0.000053 4.87 78152.88 5999.03 0.15
Main 229.84 500 YR Proposed-D 163000.00 426.13 468.59 444.95 468.94 0.000063 5.30 60119.13 6001.40 0.16
Main 229.84 500 YR Prop-D WorstCase 163000.00 426.13 468.65 444.95 469.01 0.000062 5.28 60457.13 6004.59 0.16

Main 229.65 10 YR Existing 94000.00 426.19 462.59 440.80 462.89 0.000058 4.39 24704.46 4726.31 0.15
Main 229.65 10 YR Natural 94000.00 426.19 461.73 462.02 0.000062 4.42 31712.30 3938.16 0.15
Main 229.65 10 YR Proposed-D 94000.00 426.19 462.47 440.80 462.77 0.000059 4.42 24203.54 4510.25 0.15
Main 229.65 10 YR Prop-D WorstCase 94000.00 426.19 462.59 440.80 462.89 0.000059 4.40 24377.95 4726.09 0.15
Main 229.65 50 YR Existing 124000.00 426.19 465.04 442.83 465.46 0.000075 5.26 28489.31 5879.56 0.17
Main 229.65 50 YR Natural 124000.00 426.19 465.05 465.37 0.000063 4.84 49259.57 5879.73 0.16
Main 229.65 50 YR Proposed-D 124000.00 426.19 465.03 442.82 465.45 0.000075 5.27 27910.57 5878.45 0.17
Main 229.65 50 YR Prop-D WorstCase 124000.00 426.19 465.09 442.82 465.51 0.000074 5.26 27997.51 5882.81 0.17
Main 229.65 100 YR Existing 137000.00 426.19 466.24 443.64 466.70 0.000078 5.53 33500.90 5966.59 0.18
Main 229.65 100 YR Natural 137000.00 426.19 466.26 466.60 0.000063 4.96 56480.93 5968.35 0.16
Main 229.65 100 YR Proposed-D 137000.00 426.19 466.22 443.64 466.69 0.000079 5.55 32801.18 5965.30 0.18
Main 229.65 100 YR Prop-D WorstCase 137000.00 426.19 466.29 443.64 466.75 0.000078 5.53 33107.76 5970.23 0.18
Main 229.65 500 YR Existing 163000.00 426.19 468.36 445.16 468.87 0.000082 5.92 43348.87 6121.00 0.18
Main 229.65 500 YR Natural 163000.00 426.19 468.41 468.75 0.000063 5.19 69439.94 6124.16 0.16
Main 229.65 500 YR Proposed-D 163000.00 426.19 468.34 445.19 468.86 0.000083 5.94 42530.06 6119.45 0.18
Main 229.65 500 YR Prop-D WorstCase 163000.00 426.19 468.41 445.19 468.92 0.000082 5.92 42848.76 6124.41 0.18

Main 229.605 10 YR Existing 94000.00 425.94 462.56 439.56 462.87 0.000057 4.50 22615.82 4572.46 0.15
Main 229.605 10 YR Natural 94000.00 425.94 461.71 462.00 0.000058 4.45 34236.00 3854.70 0.15
Main 229.605 10 YR Proposed-D 94000.00 425.94 462.44 439.57 462.76 0.000057 4.52 22495.74 4351.01 0.15
Main 229.605 10 YR Prop-D WorstCase 94000.00 425.94 462.56 439.57 462.88 0.000057 4.50 22619.38 4579.00 0.15
Main 229.605 50 YR Existing 124000.00 425.94 464.98 441.69 465.44 0.000074 5.45 25109.63 5875.24 0.17
Main 229.605 50 YR Natural 124000.00 425.94 465.02 465.36 0.000060 4.90 51557.48 5878.17 0.16
Main 229.605 50 YR Proposed-D 124000.00 425.94 464.98 441.70 465.43 0.000075 5.46 25100.41 5874.59 0.17
Main 229.605 50 YR Prop-D WorstCase 124000.00 425.94 465.04 441.70 465.49 0.000074 5.45 25162.08 5878.95 0.17
Main 229.605 100 YR Existing 137000.00 425.94 466.17 442.56 466.68 0.000079 5.78 29570.14 5961.20 0.18
Main 229.605 100 YR Natural 137000.00 425.94 466.24 466.58 0.000060 5.04 58767.11 5966.67 0.16
Main 229.605 100 YR Proposed-D 137000.00 425.94 466.16 442.56 466.67 0.000080 5.78 29524.46 5960.44 0.18
Main 229.605 100 YR Prop-D WorstCase 137000.00 425.94 466.22 442.56 466.73 0.000079 5.77 29820.85 5965.39 0.18
Main 229.605 500 YR Existing 163000.00 425.94 468.27 444.11 468.85 0.000085 6.23 38888.02 6114.29 0.19
Main 229.605 500 YR Natural 163000.00 425.94 468.38 468.73 0.000061 5.29 71706.08 6122.29 0.16
Main 229.605 500 YR Proposed-D 163000.00 425.94 468.26 444.11 468.83 0.000085 6.23 38832.71 6113.40 0.19
Main 229.605 500 YR Prop-D WorstCase 163000.00 425.94 468.33 444.11 468.90 0.000084 6.21 39142.19 6118.40 0.19

Main 229.60 Bridge

Main 229.595 10 YR Existing 94000.00 424.92 461.69 438.69 462.01 0.000057 4.50 22404.25 4414.37 0.15
Main 229.595 10 YR Natural 94000.00 424.92 461.74 461.99 0.000049 4.18 39584.81 4457.25 0.14
Main 229.595 10 YR Proposed-D 94000.00 424.92 461.70 438.68 462.01 0.000057 4.50 22406.67 4416.65 0.15
Main 229.595 10 YR Prop-D WorstCase 94000.00 424.92 461.69 438.68 462.01 0.000057 4.50 22403.90 4414.04 0.15
Main 229.595 50 YR Existing 124000.00 424.92 464.94 440.93 465.37 0.000068 5.29 25768.25 5793.77 0.17
Main 229.595 50 YR Natural 124000.00 424.92 465.06 465.34 0.000051 4.59 57556.31 5802.64 0.14
Main 229.595 50 YR Proposed-D 124000.00 424.92 464.95 440.92 465.38 0.000068 5.29 25771.79 5794.04 0.17
Main 229.595 50 YR Prop-D WorstCase 124000.00 424.92 464.94 440.92 465.37 0.000068 5.29 25768.47 5793.79 0.17
Main 229.595 100 YR Existing 137000.00 424.92 466.12 441.78 466.61 0.000073 5.61 30127.02 5899.25 0.17
Main 229.595 100 YR Natural 137000.00 424.92 466.27 466.56 0.000052 4.72 64682.20 5907.33 0.15
Main 229.595 100 YR Proposed-D 137000.00 424.92 466.13 441.77 466.61 0.000073 5.61 30143.16 5899.44 0.17
Main 229.595 100 YR Prop-D WorstCase 137000.00 424.92 466.12 441.77 466.61 0.000073 5.61 30128.09 5899.26 0.17
Main 229.595 500 YR Existing 163000.00 424.92 468.22 443.37 468.76 0.000079 6.06 39455.16 6021.37 0.18
Main 229.595 500 YR Natural 163000.00 424.92 468.41 468.72 0.000052 4.97 77451.70 6034.32 0.15
Main 229.595 500 YR Proposed-D 163000.00 424.92 468.22 443.34 468.76 0.000079 6.06 39458.32 6021.42 0.18
Main 229.595 500 YR Prop-D WorstCase 163000.00 424.92 468.22 443.34 468.76 0.000079 6.07 39440.20 6021.15 0.18
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HEC-RAS   River: Illinois River   Reach: Main (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Main 229.56 10 YR Existing 94000.00 425.75 461.68 439.24 461.99 0.000059 4.54 23894.67 2570.33 0.15
Main 229.56 10 YR Natural 94000.00 425.75 461.71 461.98 0.000054 4.32 34206.63 2570.77 0.14
Main 229.56 10 YR Proposed-D 94000.00 425.75 461.68 439.24 461.99 0.000059 4.53 24185.41 2570.35 0.15
Main 229.56 10 YR Prop-D WorstCase 94000.00 425.75 461.68 439.24 461.99 0.000059 4.53 24185.41 2570.35 0.15
Main 229.56 50 YR Existing 124000.00 425.75 464.94 441.48 465.35 0.000069 5.28 28061.22 4541.40 0.17
Main 229.56 50 YR Natural 124000.00 425.75 464.99 465.32 0.000060 4.92 42723.01 4577.84 0.16
Main 229.56 50 YR Proposed-D 124000.00 425.75 464.94 441.48 465.35 0.000069 5.26 28453.21 4542.58 0.17
Main 229.56 50 YR Prop-D WorstCase 124000.00 425.75 464.94 441.48 465.35 0.000069 5.26 28453.21 4542.58 0.17
Main 229.56 100 YR Existing 137000.00 425.75 466.12 442.35 466.58 0.000074 5.58 29584.89 5069.01 0.17
Main 229.56 100 YR Natural 137000.00 425.75 466.18 466.54 0.000063 5.17 45862.33 5073.09 0.16
Main 229.56 100 YR Proposed-D 137000.00 425.75 466.12 442.33 466.58 0.000073 5.57 30013.64 5069.14 0.17
Main 229.56 100 YR Prop-D WorstCase 137000.00 425.75 466.12 442.33 466.58 0.000073 5.57 30013.64 5069.14 0.17
Main 229.56 500 YR Existing 163000.00 425.75 468.18 443.96 468.74 0.000083 6.18 32258.88 5287.73 0.19
Main 229.56 500 YR Natural 163000.00 425.75 468.26 468.69 0.000069 5.66 51409.92 5302.93 0.17
Main 229.56 500 YR Proposed-D 163000.00 425.75 468.18 443.96 468.74 0.000083 6.17 32752.12 5288.21 0.19
Main 229.56 500 YR Prop-D WorstCase 163000.00 425.75 468.18 443.96 468.74 0.000083 6.17 32752.12 5288.21 0.19

Main 229.38 10 YR Existing 94000.00 425.15 461.67 437.79 461.93 0.000047 4.10 29516.04 7741.57 0.14
Main 229.38 10 YR Natural 94000.00 425.15 461.68 461.92 0.000045 4.02 34786.75 7741.72 0.13
Main 229.38 10 YR Proposed-D 94000.00 425.15 461.67 437.79 461.93 0.000047 4.09 29681.85 7741.58 0.14
Main 229.38 10 YR Prop-D WorstCase 94000.00 425.15 461.67 437.79 461.93 0.000047 4.09 29681.85 7741.58 0.14
Main 229.38 50 YR Existing 124000.00 425.15 464.94 439.84 465.27 0.000054 4.74 35677.82 7798.41 0.15
Main 229.38 50 YR Natural 124000.00 425.15 464.96 465.26 0.000051 4.60 43954.08 7798.74 0.14
Main 229.38 50 YR Proposed-D 124000.00 425.15 464.94 439.86 465.27 0.000054 4.74 35944.84 7798.42 0.15
Main 229.38 50 YR Prop-D WorstCase 124000.00 425.15 464.94 439.86 465.27 0.000054 4.74 35944.84 7798.42 0.15
Main 229.38 100 YR Existing 137000.00 425.15 466.12 440.71 466.49 0.000058 5.01 37920.59 7819.04 0.15
Main 229.38 100 YR Natural 137000.00 425.15 466.15 466.48 0.000054 4.84 47314.24 7819.46 0.15
Main 229.38 100 YR Proposed-D 137000.00 425.15 466.12 440.71 466.49 0.000058 5.01 38224.43 7819.05 0.15
Main 229.38 100 YR Prop-D WorstCase 137000.00 425.15 466.12 440.71 466.49 0.000058 5.01 38224.43 7819.05 0.15
Main 229.38 500 YR Existing 163000.00 425.15 468.19 442.32 468.63 0.000065 5.54 41844.41 7855.06 0.17
Main 229.38 500 YR Natural 163000.00 425.15 468.23 468.62 0.000060 5.30 53225.90 7855.67 0.16
Main 229.38 500 YR Proposed-D 163000.00 425.15 468.19 442.32 468.63 0.000065 5.53 42212.78 7855.08 0.17
Main 229.38 500 YR Prop-D WorstCase 163000.00 425.15 468.19 442.32 468.63 0.000065 5.53 42212.78 7855.08 0.17

Main 228.32 10 YR Existing 94000.00 428.32 461.55 439.89 461.65 0.000025 2.88 70050.67 7561.67 0.10
Main 228.32 10 YR Natural 94000.00 428.32 461.55 439.89 461.65 0.000025 2.88 70050.67 7561.67 0.10
Main 228.32 10 YR Proposed-D 94000.00 428.32 461.55 439.89 461.65 0.000025 2.88 70050.67 7561.67 0.10
Main 228.32 10 YR Prop-D WorstCase 94000.00 428.32 461.55 439.89 461.65 0.000025 2.88 70050.67 7561.67 0.10
Main 228.32 50 YR Existing 124000.00 428.32 464.85 441.62 464.95 0.000024 3.05 95070.36 7601.69 0.10
Main 228.32 50 YR Natural 124000.00 428.32 464.85 441.62 464.95 0.000024 3.05 95070.36 7601.69 0.10
Main 228.32 50 YR Proposed-D 124000.00 428.32 464.85 441.62 464.95 0.000024 3.05 95070.36 7601.69 0.10
Main 228.32 50 YR Prop-D WorstCase 124000.00 428.32 464.85 441.62 464.95 0.000024 3.05 95070.36 7601.69 0.10
Main 228.32 100 YR Existing 137000.00 428.32 466.05 442.28 466.15 0.000024 3.13 104201.00 7616.25 0.10
Main 228.32 100 YR Natural 137000.00 428.32 466.05 442.28 466.15 0.000024 3.13 104201.00 7616.25 0.10
Main 228.32 100 YR Proposed-D 137000.00 428.32 466.05 442.28 466.15 0.000024 3.13 104201.00 7616.25 0.10
Main 228.32 100 YR Prop-D WorstCase 137000.00 428.32 466.05 442.28 466.15 0.000024 3.13 104201.00 7616.25 0.10
Main 228.32 500 YR Existing 163000.00 428.32 468.15 443.53 468.26 0.000025 3.31 120221.90 7641.72 0.10
Main 228.32 500 YR Natural 163000.00 428.32 468.15 443.53 468.26 0.000025 3.31 120221.90 7641.72 0.10
Main 228.32 500 YR Proposed-D 163000.00 428.32 468.15 443.53 468.26 0.000025 3.31 120221.90 7641.72 0.10
Main 228.32 500 YR Prop-D WorstCase 163000.00 428.32 468.15 443.53 468.26 0.000025 3.31 120221.90 7641.72 0.10
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11A – PROPOSED CONDITIONS



Contraction Scour
Left Channel Right

Input Data
Average Depth (ft): 10.10 28.72 6.56
Approach Velocity (ft/s): 1.50 3.75 0.77
Br Average Depth (ft): 7.30 28.34 5.54
BR Opening Flow (cfs): 374.89 93245.67 379.44
BR Top WD (ft): 105.49 694.12 168.39
Grain Size D50 (mm): 0.60 0.60 0.60
Approach Flow (cfs): 35738.29 58100.36 161.35
Approach Top WD (ft): 2356.45 538.94 31.82
K1 Coefficient: 0.590 0.640 0.590

Results
Scour Depth Ys (ft): 0.00 8.30 0.00
Critical Velocity (ft/s):
Equation: Live Live Live

Pier Scour
All piers have the same scour depth

    Input Data
Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.50
Velocity Upstream (ft/s): 5.12
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 49.83
K2 Angle Coef: 1.49
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 22.76
Froude #: 0.15
Equation: CSU equation

Abutment Scour
Left Right

Input Data
Station at Toe (ft): 1918.95 2906.74
Toe Sta at appr (ft): 1969.55 3024.71
Abutment Length (ft): 1824.52 3088.16
Depth at Toe (ft): 4.03 2.29
K1 Shape Coef: 1.00 - Vertical abutment
Degree of Skew (degrees): 90.00 90.00
K2 Skew Coef: 1.00 1.00
Projected Length L' (ft): 1824.52 3088.16
Avg Depth Obstructed Ya (ft): 10.81 6.36
Flow Obstructed Qe (cfs): 31118.71 12483.01
Area Obstructed Ae (sq ft): 19715.35 19640.35

Results
Scour Depth Ys (ft): 0.00 0.00
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Froude #: 0.00 0.00
Equation: HIRE HIRE

Combined Scour Depths

Pier Scour + Contraction Scour (ft):
Channel: 31.06

Left abutment scour + contraction scour (ft): 0.00
Right abutment scour + contraction scour (ft): 0.00
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Contraction Scour
Left Channel Right

Input Data
Average Depth (ft): 12.30 31.33 7.43
Approach Velocity (ft/s): 1.54 4.00 0.39
Br Average Depth (ft): 9.44 30.86 7.86
BR Opening Flow (cfs): 689.81 122506.00 804.16
BR Top WD (ft): 110.54 694.12 173.44
Grain Size D50 (mm): 0.60 0.60 0.60
Approach Flow (cfs): 46653.34 67700.42 9646.24
Approach Top WD (ft): 2466.38 540.95 3337.64
K1 Coefficient: 0.590 0.640 0.590

Results
Scour Depth Ys (ft): 0.00 13.54 0.00
Critical Velocity (ft/s):
Equation: Live Live Live

Pier Scour
All piers have the same scour depth

    Input Data
Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 39.03
Velocity Upstream (ft/s): 6.15
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 49.83
K2 Angle Coef: 1.49
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 24.85
Froude #: 0.17
Equation: CSU equation

Abutment Scour
Left Right

Input Data
Station at Toe (ft): 1918.95 2906.74
Toe Sta at appr (ft): 1969.55 3024.71
Abutment Length (ft): 1905.78 3485.30
Depth at Toe (ft): 6.57 4.82
K1 Shape Coef: 1.00 - Vertical abutment
Degree of Skew (degrees): 90.00 90.00
K2 Skew Coef: 1.00 1.00
Projected Length L' (ft): 1905.78 3485.30
Avg Depth Obstructed Ya (ft): 12.99 8.29
Flow Obstructed Qe (cfs): 40025.90 24352.25
Area Obstructed Ae (sq ft): 24759.05 28888.48

Results
Scour Depth Ys (ft): 0.00 0.00
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Froude #: 0.00 0.00
Equation: HIRE HIRE

Combined Scour Depths

Pier Scour + Contraction Scour (ft):
Channel: 38.39

Left abutment scour + contraction scour (ft): 0.00
Right abutment scour + contraction scour (ft): 0.00
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Contraction Scour
Left Channel Right

Input Data
Average Depth (ft): 13.40 32.57 8.55
Approach Velocity (ft/s): 1.56 4.11 0.43
Br Average Depth (ft): 10.40 32.04 1.42
BR Opening Flow (cfs): 857.48 134522.90 1619.64
BR Top WD (ft): 112.89 694.12 2324.30
Grain Size D50 (mm): 0.60 0.60 0.60
Approach Flow (cfs): 52258.21 72395.48 12346.31
Approach Top WD (ft): 2493.05 540.95 3390.50
K1 Coefficient: 0.590 0.640 0.590

Results
Scour Depth Ys (ft): 0.00 15.18 0.45
Critical Velocity (ft/s):
Equation: Live Live Live

Pier Scour
All piers have the same scour depth

    Input Data
Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 40.21
Velocity Upstream (ft/s): 6.50
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 49.83
K2 Angle Coef: 1.49
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 25.56
Froude #: 0.18
Equation: CSU equation

Abutment Scour
Left Right

Input Data
Station at Toe (ft): 1918.95 2906.74
Toe Sta at appr (ft): 1969.55 3024.71
Abutment Length (ft): 1925.89 3538.15
Depth at Toe (ft): 7.75 6.00
K1 Shape Coef: 1.00 - Vertical abutment
Degree of Skew (degrees): 90.00 90.00
K2 Skew Coef: 1.00 1.00
Projected Length L' (ft): 1925.89 3538.15
Avg Depth Obstructed Ya (ft): 14.09 9.40
Flow Obstructed Qe (cfs): 44562.68 28222.25
Area Obstructed Ae (sq ft): 27134.43 33242.55

Results
Scour Depth Ys (ft): 0.00 0.00
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Froude #: 0.00 0.00
Equation: HIRE HIRE

Combined Scour Depths

Pier Scour + Contraction Scour (ft):
Channel: 40.74

Left abutment scour + contraction scour (ft): 0.00
Right abutment scour + contraction scour (ft): 0.45
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Contraction Scour
Left Channel Right

Input Data
Average Depth (ft): 15.32 34.73 10.02
Approach Velocity (ft/s): 1.64 4.36 0.48
Br Average Depth (ft): 12.08 34.13 3.25
BR Opening Flow (cfs): 1189.70 155148.70 6661.56
BR Top WD (ft): 117.06 694.12 2602.00
Grain Size D50 (mm): 0.60 0.60 0.60
Approach Flow (cfs): 63589.92 81874.99 17535.08
Approach Top WD (ft): 2536.32 540.95 3647.00
K1 Coefficient: 0.590 0.640 0.590

Results
Scour Depth Ys (ft): 0.00 17.07 2.09
Critical Velocity (ft/s):
Equation: Live Live Live

Pier Scour
All piers have the same scour depth

    Input Data
Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 42.32
Velocity Upstream (ft/s): 6.98
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 49.83
K2 Angle Coef: 1.49
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 26.54
Froude #: 0.19
Equation: CSU equation

Abutment Scour
Left Right

Input Data
Station at Toe (ft): 1918.95 2906.74
Toe Sta at appr (ft): 1969.55 3024.71
Abutment Length (ft): 1957.70 3656.94
Depth at Toe (ft): 9.85 8.11
K1 Shape Coef: 1.00 - Vertical abutment
Degree of Skew (degrees): 90.00 90.00
K2 Skew Coef: 1.00 1.00
Projected Length L' (ft): 1957.70 3656.94
Avg Depth Obstructed Ya (ft): 16.01 11.23
Flow Obstructed Qe (cfs): 53718.95 35755.66
Area Obstructed Ae (sq ft): 31343.80 41060.90

Results
Scour Depth Ys (ft): 0.00 0.00
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Froude #: 0.00 0.00
Equation: HIRE HIRE

Combined Scour Depths

Pier Scour + Contraction Scour (ft):
Channel: 43.62

Left abutment scour + contraction scour (ft): 0.00
Right abutment scour + contraction scour (ft): 2.09
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11B – WORST CASE SCENARIO DURING CONSTRUCTION



Contraction Scour
Left Channel Right

Input Data
Average Depth (ft): 10.23 28.84 5.35
Approach Velocity (ft/s): 1.41 3.54 0.30
Br Average Depth (ft): 7.44 28.24 5.83
BR Opening Flow (cfs): 311.30 93298.37 390.33
BR Top WD (ft): 78.06 658.14 137.22
Grain Size D50 (mm): 0.60 0.60 0.60
Approach Flow (cfs): 34100.51 55060.71 4838.79
Approach Top WD (ft): 2359.99 539.29 3060.11
K1 Coefficient: 0.590 0.640 0.590

Results
Scour Depth Ys (ft): 0.00 11.66 0.00
Critical Velocity (ft/s):
Equation: Live Live Live

Pier Scour
Pier: #1 (CL = 1926.481)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 9.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 36.00
K2 Angle Coef: 1.40
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 19.94
Froude #: 0.15
Equation: CSU equation

Pier: #2 (CL = 2012.159)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 36.00
K2 Angle Coef: 1.36
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 20.74
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Froude #: 0.15
Equation: CSU equation

Pier: #3 (CL = 2194.349)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 49.83
K2 Angle Coef: 1.49
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 22.73
Froude #: 0.15
Equation: CSU equation

Pier: #4 (CL = 2224.878)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 36.00
K2 Angle Coef: 1.36
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 20.74
Froude #: 0.15
Equation: CSU equation

Pier: #5 (CL = 2597.135)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 36.00
K2 Angle Coef: 1.36
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
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Set K1 value to 1.0 because angle > 5 degrees
    Results

Scour Depth Ys (ft): 20.74
Froude #: 0.15
Equation: CSU equation

Pier: #6 (CL = 2627.664)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 49.83
K2 Angle Coef: 1.49
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 22.73
Froude #: 0.15
Equation: CSU equation

Pier: #7 (CL = 2809.853)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 10.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 36.00
K2 Angle Coef: 1.36
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 20.74
Froude #: 0.15
Equation: CSU equation

Pier: #8 (CL = 2895.532)
    Input Data

Pier Shape: Square nose
Pier Width (ft): 9.00
Grain Size D50 (mm): 0.60000
Depth Upstream (ft): 36.62
Velocity Upstream (ft/s): 5.09
K1 Nose Shape: 1.00
Pier Angle: 10.00
Pier Length (ft): 36.00
K2 Angle Coef: 1.40
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K3 Bed Cond Coef: 1.10
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle > 5 degrees

    Results
Scour Depth Ys (ft): 19.94
Froude #: 0.15
Equation: CSU equation

Abutment Scour
Left Right

Input Data
Station at Toe (ft): 1918.95 2906.74
Toe Sta at appr (ft): 1969.55 3024.71
Abutment Length (ft): 1827.66 3207.77
Depth at Toe (ft): 4.15 2.41
K1 Shape Coef: 1.00 - Vertical abutment
Degree of Skew (degrees): 90.00 90.00
K2 Skew Coef: 1.00 1.00
Projected Length L' (ft): 1827.66 3207.77
Avg Depth Obstructed Ya (ft): 10.93 6.26
Flow Obstructed Qe (cfs): 29667.79 16531.56
Area Obstructed Ae (sq ft): 19967.35 20074.80

Results
Scour Depth Ys (ft): 0.00 0.00
Froude #: 0.00 0.00
Equation: HIRE HIRE

Combined Scour Depths

Pier : #1 (CL = 1926.481) (Contr + Pier) (ft): 19.94
Pier : #2 (CL = 2012.159) (Contr + Pier) (ft): 20.74
Pier : #3 (CL = 2194.349) (Contr + Pier) (ft): 34.38
Pier : #4 (CL = 2224.878) (Contr + Pier) (ft): 32.40
Pier : #5 (CL = 2597.135) (Contr + Pier) (ft): 32.40
Pier : #6 (CL = 2627.664) (Contr + Pier) (ft): 34.38
Pier : #7 (CL = 2809.853) (Contr + Pier) (ft): 20.74
Pier : #8 (CL = 2895.532) (Contr + Pier) (ft): 19.94

Left abutment scour + contraction scour (ft): 0.00
Right abutment scour + contraction scour (ft): 0.00
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SECTION 12 
 

CORRESPONDENCE 

 

 



1

Kanellopoulos, Paul

From: Kanellopoulos, Paul
Sent: Tuesday, May 10, 2011 11:08 AM
To: Hammad, Ahmad; Powell, William (Rick); Hanks, Ryan
Cc: peter.j.sambor@uscg.mil
Subject: IL 178 over Illinois River - US Coast Guard Vertical Clearance Requirements

Ahmad –  
 
I spoke yesterday to Peter Sambor, reviewer of permit applications, 8th Coast Guard District, St. Louis, MO. 
His contact information is peter.j.sambor@uscg.mil (314)269-2380. 
 
Following is a summary of our discussion: 
 

1. The 2% flow line does not correspond to the FEMA 50-year water surface elevation due to changes in the 
waterway over time, such as scour.  

2. The “normal pool” elevation is an average in the navigation channel over the course of the year.  
3. For items “1” and “2” above there are no references or published values.  
4. The vertical clearances in the USACE Navigation charts are not necessarily the same as those listed by the USCG, 

but the USACE is working towards matching those listed by the CG.  
5. We need to send an official request to obtain the 2% flow line and normal pool. The CG typically references 

elevations to the 1929 datum. Typically the applicant will provide 
a surveyed elevation of the low steel elevation (and datum, i.e. NAVD88) and state something to the effect of 
what the proposed low steel elevation needs to be based on the 
beam/girder type. The CG will then provide the vertical clearance allowed, after consulting with the marine 
industry. If the proposed low steel matches the existing then it is okay. 
The CG typically responds to this request within 2 weeks. Requests should be sent to: 
Eric Washburn 
Commander (DWB) 
8th Coast Guard District 
Bridge Administration Office 
1222 Spruce Street 
Room 2.107F 
St. Louis, MO 63103 

6. A comparison of nearby bridges may also indicate how far we can lower the low steel elevation (but this is not a 
final decision). 
Mile 229.6 – IL 178 – 65.91 ft above normal pool  
Mile 225.7 – Interstate 39 – 66.0 ft above normal pool  
Mile 225.5 – IL Central RR -  62.2 ft above normal pool  
Mile 224.7 La Salle Highway Bridge – 64.0 ft above normal pool 
It is safe to say we can go down to 62.2 ft, but again, this is not a final decision.  

7. Horizontal clearances may not be reduced because when the bridge was built, boats and barges were smaller. 
The required clearance is site specific depending on bends, 
currents, shoals, and number of barges being towed.  

 
Thanks, 
 
 
Paul M. Kanellopoulos, P.E. 
  
Lead Engineer 
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1

Kanellopoulos, Paul

From: Powell, William (Rick)
Sent: Wednesday, September 21, 2011 4:27 PM
To: Powell, William (Rick); Kanellopoulos, Paul
Cc: Bischel, Kevin
Subject: RE: 16870 IL 178 over Illinois River - STATUS UPDATE 

Paul, 
 
Please include this information in the Hydraulic Report: 
 
Rick Powell of PB had a telephone conversation on 9/21/11 with Kathy Higdon of the USACE Illinois Waterway Center at 
Starved Rock Lock and Dam.  Ms. Higdon noted the following observations: 
 

 There have been 10 floods since the Waterway Center was established 33 years ago.  The last one was in 2008. 
 There are no ice jams on the Illinois River in recent history.  Most of the ice jam problems occur upstream 

toward Chicago. 
 Ms. Higdon suggested the State Park and Village of North Utica would be good sources of information.  The 

State Park floods more often than the Waterway Center.  There is a low spot on IL 178 between the bridge and 
the village that flooded in 2008. 

 
Thanks, 
 
Rick Powell 
Senior Engineering Manager 
PB Americas, Inc. 
230 West Monroe Street 
Suite 900 
Chicago, IL 60606 
Blackberry: 312-330-7477 
Chicago office: 312-294-5660 
Email (PB): powellw@pbworld.com 
 
From: Powell, William (Rick)  
Sent: Wednesday, September 21, 2011 1:42 PM 
To: Kanellopoulos, Paul 
Cc: Bischel, Kevin 
Subject: RE: 16870 IL 178 over Illinois River - STATUS UPDATE  
 
I have a call in to the Starved Rock Lock & Dam to see if they have any local information on flooding and ice jams. 
 
Thanks, 
 
Rick Powell 
Senior Engineering Manager 
PB Americas, Inc. 
230 West Monroe Street 
Suite 900 
Chicago, IL 60606 
Blackberry: 312-330-7477 
Chicago office: 312-294-5660 
Email (PB): powellw@pbworld.com 
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1

Kanellopoulos, Paul

From: Powell, William (Rick)
Sent: Tuesday, September 27, 2011 2:24 PM
To: Kanellopoulos, Paul
Subject: FW: Flooding at Illinois 178 over the Illinois River

Please see the attached message from Dave Alexander of IDOT re: flooding. 
 
Rick Powell 
Senior Engineering Manager 
PB Americas, Inc. 
230 West Monroe Street 
Suite 900 
Chicago, IL 60606 
Blackberry: 312-330-7477 
Chicago office: 312-294-5660 
Email (PB): powellw@pbworld.com 
 
From: Alexander, David S [mailto:David.S.Alexander@illinois.gov]  
Sent: Tuesday, September 27, 2011 11:21 AM 
To: Powell, William (Rick) 
Subject: Flooding at Illinois 178 over the Illinois River 
 
Rick, 
 
Operations is not aware of any flooding problems around the river bridge. 
 
Thanks, 
Dave 
 
David S. Alexander P.E. 
Phase I Unit Chief 
IDOT District 3 
700 East Norris Drive 
Ottawa, IL 61350 
Phone:815-434-8468 
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