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INTRODUCTION

This hydraulic report is for the proposed extension of an existing double barrel concrete box
culvert under Palatine Road within the proposed project limits for the Palatine Roadway
Widening. It is located in Cook County, Illinois, Section 22, Township 42 North, and Range 10
East. The existing culvert conveys stormwater runoff from tributary area to the north and west
of Palatine Road. Salt Creek runs through the culvert. The culvert is being extended as part of
the proposed improvements to Palatine Road associated with the Village of Palatine roadway
improvement project. This report contains the data, assumptions, calculations, and general plan
information for the replacement of the existing box culvert.

EXISTING CONDITIONS

The existing culvert is a double cell, 11°x8’ reinforced concrete box culvert with concrete
headwalls on the upstream and downstream ends. The culvert crosses Palatine Road at STA
144+16.08, 6.08° RT and has a length of approximately 88 feet with a skew of 30° relative to the
roadway. The upstream flow line is at elevation 737.31 and the downstream flow line is 736.79
in the left barrel and 736.81 in the right barrel (datum NAVDS88). The existing structure has a
tributary drainage area of approximately 3833.6 acres (5.99 square miles). The existing low
point in the roadway is at elevation 747.25 at STA 141+70.50. Traffic on Palatine Road is
protected from the culvert through the use of guardrail and a barrier wall. The existing culvert
appears to be in satisfactory condition. The following photos show the existing culvert at the
noted locations:

“Photo 1: x1st1ng Palatine Road cuertustream face looking southeast
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Photo 5: West Bal looking north
PROPOSED CONDITIONS

The proposed culvert is a double cell, 11°x8’ reinforced concrete box culvert with concrete
headwalls on the upstream and downstream ends. The culvert crosses Palatine Road at STA
144+16.08, 6.08° RT and has a length of approximately 95 feet with a skew of 30°00°00”. The
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upstream flow line is at elevation 737.31 in east cell and 737.23 in the west cell. The
downstream flow line is 736.79 in the east cell and 736.81 in the west cell (datum NAVDSS).
The proposed structure has a tributary drainage area of approximately 3833.6 acres (5.99 square
miles). The low point in the proposed roadway profile is at elevation 747.45 at STA 141+35.00.
Traffic on Palatine Road will be protected from the culvert through the use of guardrail and a
concrete fence.

HYDROLOGIC ANALYSIS

The existing and proposed site conditions were modeled using HEC-RAS and HEC-HMS. A
critical duration analysis was performed on the existing and proposed conditions sites for the 2-
yr, 10-yr, 50-yr, and 100-yr storm events to determine the peak discharge. The 200-yr and 500-
yr storm events peak discharge was interpolated from the results of the critical duration analysis.
Bulletin 75 rainfall data and Huff Rainfall Distribution were used in the modeling. Drainage
areas were delineated using the field collected topographic survey data and the Cook County two
foot contour interval topography where field survey data was not available. The time of
concentration was calculated for each sub-watershed area and the flow path is delineated on the
tributary area maps. The runoff curve number was calculated for each sub-watershed area using
a Type “B” soil based on the soils survey. Rating tables were developed for ponds, depressions,
and impoundments. The peak discharges used for modeling the existing and proposed culvert
conditions were obtained from the Cook County Flood Insurance Study. For the HEC-HMS
analysis, the proposed conditions model resulted in slightly higher peak discharges and these
values were used in the proposed culvert analysis. The existing conditions peak discharges were
used in the waterway information table. The existing and proposed hydrologic calculations are
provided in this report. Please refer to Tab 4 and Tab 5 for copies of the existing and proposed
calculations and assumptions.

HYDRAULIC ANALYSIS

Existing Conditions

The existing site conditions and culvert were modeled using the HEC-RAS software. Field
collected survey data was entered into HEC-RAS to create the Existing Conditions Model. The
existing conditions model extends from southwest of the Quentin Road — Palatine Road
intersection, moves north and then east past the Riemer Reservoir, flows north out of the project
site before turning back and flowing southeast where it crosses Palatine Road at the proposed
culvert extension and then continues southeast out of the project site and through the Cedar
Street culvert. The existing conditions model includes the existing culverts, roadway, and
ditches based on the field topography. Please refer to Tab 7 for copies of the calculations and
assumptions.
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Proposed Conditions

The proposed site conditions and culvert were also modeled using the HEC-RAS software.
Proposed plan data was entered into HEC-RAS to create the Proposed Conditions Model. The
proposed conditions model encompasses the same stretch along Salt Creek as that described in
the Existing Conditions above. The proposed conditions model includes the proposed culverts,
roadway, and ditches based on the field topography. Please refer to Tab 7 for copies of the
calculations and assumptions.

Natural Conditions

The natural conditions HEC-RAS model was created by removing the existing culvert structure
from the existing conditions model. A cross section was interpolated at the location of the
existing culvert. The natural conditions model was used to evaluate the impact of the proposed
culvert and to prepare the Waterway Information Table. Please refer to Tab 7 for copies of the
calculations and assumptions.

HY-8 ANALYSIS

The existing and proposed culverts were analyzed using HY-8 to verify the results of the HEC-

RAS models and to determine the overtopping flows. The HY-8 analysis was performed for the
design storm (50-yr). The results of the HY-8 analysis are in general agreement with the results
of the HEC-RAS analysis. Please refer to Tab 8 for copies of the calculations and assumptions.

MODELING RESULTS

The results of the hydraulic modeling are summarized in Table 1.

Table 1: Summary of Modeling Results

HEC-RAS
HY-8
Storm Q Existing | Proposed | Natural
Event Exist Prop
WSE WSE WSE HWL HWL
2 - -
10 128 738.63 738.01 738.65 - -
50 145 738.74 738.12 738.77 | 740.38 740.40
100 344 740.38 740.23 740.40 - -
200 355 740.50 740.32 740.52 - -
500 388 740.87 740.60 740.89 - -
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The modeling indicates that the proposed culvert is in compliance with IDOT requirements for
passage of the Design Storm (50-yr) for freeboard. The high water level of the design storm is
738.77 and the proposed low edge of pavement is 745.23. This provides 6.46 feet of freeboard
which is greater than the minimum allowable freeboard of 3.00 feet. The created head is the
same for the proposed culvert as it is for the existing culvert. It can be seen that there is a slight
difference between the existing and proposed conditions due to the culvert extension. The WSE
elevation is slightly higher 7° upstream once the culvert is extended. The velocity at the
downstream end of the culvert remains the same, 2.01 ft/s, in both the existing and proposed
conditions.

SCOUR ANALYSIS

Scour analysis is not required for the proposed culvert as the proposed culvert is a four sided
structure.

CONCLUSIONS

The calculations indicate that the proposed culvert is in compliance with IDOT requirements for
passage of the Design Storm (50-yr) for freeboard. The high-water level of the design storm is
738.77 and the proposed low edge of pavement is 745.23. This provides 6.46 feet of freeboard
which is greater than the minimum allowable freeboard of 3.00 feet. The created head remains
the same with the proposed culvert. The velocity at the downstream end of the culvert also
remains at 2.01 ft/s in both the existing and the proposed conditions. Erosion and sediment
control features shall be provided for on the final plan sheets.
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lllinois Department
of Transportation

Route: Palatine Road - STA 1754+00

Waterway: Salt Creek

Culvert Waterway Information Table

Existing SN:  016-2416

Proposed SN: 016-2416

Section: 22 Prepared by: AJG Date:  7/14/2021
County: Cook Checked by: KEK Date:  7/14/2021
Existing Overtopping Elev. = 747.77 ft. at Sta. 1754+00
Drainage Area = 6.00 square miles Proposed Overtopping Elev. =747.77 ft atSta.  1754+00
Flood Event Freq. Discharge Waterway Opening - ft? Natural Head - ft Headwater Elevation — ft
Yr. ft3/s Existing Proposed HW.E. -t Existing Proposed Existing Proposed
10 128 04.67 16.28 738.01 0.62 0.64 738.63 738.65
Design 50 145 06.23 18.68 738.12 0.62 0.65 738.74 738.77
Base 100 344 50.07 65.10 740.23 0.15 0.17 740.38 740.40
Scour Design Check
Overtop Existing N/A N/A N/A
Overtop Proposed N/A N/A N/A
Max. Calc. 500 388 70.02 58.20 740.60 0.27 0.29 740.87 740.89
Datum: 10-Year Velocity through Existing Structure = 6 ft/s
All-Time HW.E. & Date: N/A ft 10-Year Velocity through Proposed Structure = 6 ft/s
Surveyed Normal Water Level: 740.43 ft 2-Yr. Flow Rate = 67 ft¥/s
EXISTING STRUCTURE PROPOSED STRUCTURE
Type: 11'Wx8'H Box, 11'Wx8'H Box Culvert Type: _11'Wx8'H Box Culvert, 11'Wx8'H Box Culvert
Length/Width: 88 ft, 88 ft Length Of Span: 11’ Span, 11' Span
# Spans/Cells: 2 #Cells: 2 (95 feet long)
Low Chord:  745.31 ft., 745.23 ft. Top Of Crown Elev.: Beam: 745,31 ft., 745.23 ft
Skew: 30 deg (relative to road) Skew: 30 deg (relative to road)
Clearance: N/A Culvert Invert Elev.: 737.31ft, 737.23ft (u/s)736.79ft, 736.81ft (d/s)
Bridge Flow Line:  N/A (u/s) N/A (d/s) Low E.O.P: 747.77 ft.
Low E.O.P: 747.77 ft. Freeboard: 6.54 ft. (50 yr); 6.46 ft. (50 yr)
Freeboard: 6.57 ft. (50 yr); 6.49 ft. (50 yr)
Culvert Inverts:  737.31ft, 737.23ft (u/s) 736.79ft, 736.81ft
EXISTING EMBEDMENT PROPOSED EMBEDMENT
Depth: .0 ft. Depth: 0 ft.
U/S Streambed Elev.: 737.29 ft. U/S Streambed Elev.:  737.29 ft
D/S Streambed Elev.: 735.30 ft. D/S Streambed Elev.:  735.30 ft

NOTE: Proposed Structure Details Are Preliminary; Subject To Refinement In TSL Stage.

Printed 8/3/2021 D1 PD0035 (10/07/14)
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