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® IL DOT Hydraulics Quick Check Model Checklist

Date: 09/07/2021

County: Jo Daviess

Route: 1L-78

Watercourse: Plum River

ESN: 043-0040 Structure Type: Bridge [ Culvert
Drainage Area: 13.95 Sqg. Mi. (8,928 acres)

Hydrology Method (check all that apply):
OFIS [XStreamStats [LOIHEC-HMS [OTR-20 [ORational Method [1Other:
Discharges/ Flows

Y 2 5 10 25 50 100 200 500
Analyzed O O O O
BC ID: 923 1,680 2,270 3,080 | 3,720 | 4,380 | 5,077 6,050
BC ID:

BC ID:
BC ID:

Source of Topography/ Surface Data (check all that apply):
XISMS [CILIDAR [IBathymetry [ICross Sections [TextFile CLandXML

Mesh Generator Coverage:

Mesh Name: QC_IL78 PlumRiver_Mesh Generator Mesh
Mesh Type: XPaving LIPatching
Vertices Spacing: Max: 50 ft.; Min: 50 ft.

Mesh Density (Elements/ Acre): 3434 /85.48 = 40.17

Monitor Lines & Points Coverage:
Number of Monitor Lines: 5 Number of Monitor Points: 0

Materials Coverage:
Manning’s “n” Value used: 0.060

Boundary Conditions Coverage:
Number of BC Arcs: 2

BCID: 1 Type: Xinlet-Q CIExit-H Location: NE
BC ID: 2 Type: Olinlet-Q X Exit-H Location: NW
BC ID: Type: Olinlet-Q CIExit-H Location:
BC ID: Type: Olinlet-Q CIExit-H Location:
BC ID: Type: Olinlet-Q CIExit-H Location:

Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.0042 Source: XIDEM  CIFIS Profile

Model Control:
Time Step (sec.): 5 Simulations Length (hrs.): 12

Output Method: [JSpecified Frequency [1Specified Times XSimulation End [Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 1.5

Results:
X Roadway Overtopping occurs between the 200Y & 500Y
Ghere Ratio (Mesh Density/ Time of Convergence): 40.17 /1.5 =27

Notes:

Revised: June 21, 2021



IL 78 Plum River SMS Quick Check Model
10-Year Storm — Velocity/Elevation Results
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IL 78 Plum River SMS Quick Check Model
10-Year Storm — Velocity/Depth Results
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IL 78 Plum River SMS Quick Check Model
50-Year Storm — Velocity/Elevation Results
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IL 78 Plum River SMS Quick Check Model
50-Year Storm — Velocity/Depth Results
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IL 78 Plum River SMS Quick Check Model
100-Year Storm — Velocity/Elevation Results
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IL 78 Plum River SMS Quick Check Model
100-Year Storm — Velocity/Depth Results
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IL 78 Plum River SMS Quick Check Model
200-Year Storm — Velocity/Elevation Results
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IL 78 Plum River SMS Quick Check Model
200-Year Storm — Velocity/Depth Results
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IL 78 Plum River SMS Quick Check Model
500-Year Storm — Velocity/Elevation Results
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IL 78 Plum River SMS Quick Check Model
500-Year Storm — Velocity/Depth Results
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SUPPLEMENT to QUICK CHECK GUIDEBOOK
094-2004 — US 34 over Cedar Creek — District 4 — Twin Steel Arch Culvert

Quick Check Model
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® IL DOT Hydraulics Quick Check Model Checklist

Date: 11/8/2021

County: Warren

Route: US 34

Watercourse: Cedar Creek

ESN: 094-2004 Structure Type: [ Bridge Culvert
Drainage Area: 33.4 Sq. Mi. (21,376 acres)

Hydrology Method (check all that apply):
OFIS [XStreamStats [LOHEC-HMS [OTR-20 [ORational Method [1Other:
Discharges/ Flows

Y 2 5 10 25 50 100 200 500
Analyzed O O O O
BCID: 1 1,757 2,856 | 3,705 | 4,761 5514 | 6,319 7,098 8,310
BCID: 2 237 385 499 641 743 851 956 1,119
BCID: 3 36 59 76 98 114 130 146 171
BC ID:

Source of Topography/ Surface Data (check all that apply):
XISMS [ILIiDAR [IBathymetry [ICross Sections [Text File LandXML

Mesh Generator Coverage:

Mesh Name: Mesh Generator Mesh

Mesh Type: X Paving LIPatching
Vertices Spacing: Max: 50 ft.; Min: 50 ft.

Mesh Density (Elements/ Acre): 10,601 /261.1 =40.6

Monitor Lines & Points Coverage:
Number of Monitor Lines: 5 Number of Monitor Points: 0

Materials Coverage:
Manning’s “n” Value used: 0.060

Boundary Conditions Coverage:
Number of BC Arcs: 4

BCID: 1 Type: Xinlet-Q CIExit-H Location: NE
BCID: 2 Type: Inlet-Q CIExit-H Location: SE
BCID: 3 Type: Inlet-Q CIExit-H Location: S
BCID: 4 Type: Oinlet-Q X Exit-H Location: W
BC ID: Type: Oinlet-Q CIExit-H Location:
Exit-H Channel Calculator Normal Depth Slope (ft/ft): Source: [IDEM [IFIS Profile

Model Control:
Time Step (sec.): 1 Simulations Length (hrs.): 4

Output Method: [1Specified Frequency [Specified Times XSimulation End [Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 4

Results:
XRoadway Overtopping occurs between the 5Y & 10Y
Ghere Ratio (Mesh Density/ Time of Convergence): 40.6 /4 =10

Notes: Four streamstats runs were completed, three at inflow locations and one at the system outfall. The flow
at the outfall was used for the model flows but it was reduced at each of the inflow locations by the ratio of the
streamstats area tributary to the inflow location over the overall streamstats area tributary to the system outfall.

Revised: June 21, 2021



US 34 Over Cedar Creek SMS Quick Check Model
10-Year Storm - Velocity/Elevation Results
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US 34 Over Cedar Creek SMS Quick Check Model
10-Year Storm - Velocity/Depth Results
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US 34 Over Cedar Creek SMS Quick Check Model
50-Year Storm - Velocity/Elevation Results
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US 34 Over Cedar Creek SMS Quick Check Model
50-Year Storm - Velocity/Depth Results
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US 34 Over Cedar Creek SMS Quick Check Model
100-Year Storm - Velocity/Elevation Results
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US 34 Over Cedar Creek SMS Quick Check Model
100-Year Storm - Velocity/Depth Results
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US 34 Over Cedar Creek SMS Quick Check Model
200-Year Storm - Velocity/Elevation Results
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US 34 Over Cedar Creek SMS Quick Check Model
200-Year Storm - Velocity/Depth Results
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US 34 Over Cedar Creek SMS Quick Check Model
500-Year Storm - Velocity/Elevation Results
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US 34 Over Cedar Creek SMS Quick Check Model
500-Year Storm - Velocity/Depth Results
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094-2004 — US 34 over Cedar Creek — District 4 — Twin Steel Arch Culvert

Detailed Model
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US-34 Over Cedar Creek SMS Detailed Model
10-Year Storm — Velocity/Elevation Results
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US-34 Over Cedar Creek SMS Detailed Model
10-Year Storm — Velocity/Depth Results
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US-34 Over Cedar Creek SMS Detailed Model
50-Year Storm — Velocity/Elevation Results
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US-34 Over Cedar Creek SMS Detailed Model
50-Year Storm — Velocity/Depth Results
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US-34 Over Cedar Creek SMS Detailed Model
100-Year Storm — Velocity/Elevation Results
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US-34 Over Cedar Creek SMS Detailed Model
100-Year Storm — Velocity/Depth Results
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US-34 Over Cedar Creek SMS Detailed Model
200-Year Storm — Velocity/Elevation Results
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US-34 Over Cedar Creek SMS Detailed Model
500-Year Storm — Velocity/Elevation Results
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US-34 Over Cedar Creek SMS Detailed Model
500-Year Storm — Velocity/Depth Results
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SUPPLEMENT to QUICK CHECK GUIDEBOOK
095-0009 — IL 15 over Nashville Creek — District 8 — Single Span Bridge 24
feet
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IL Hwy 15 Over Nashville Creek

SMS Quick Check Model

SMS Quick Check Model for IL Hwy 15 Over Nashville Creek Near Nashville

TO: Neil Vanbebber, IDOT
Rich Guise, IDOT
Nicholas Jack, IDOT

From: 2IM Group, LLC.; Hanson Professional Services Inc.
SUBJECT:  SMS Quick Check Model for IL Hwy 15 Over Nashville Creek Near Nashville

DATE: September 17t, 2021

Introduction
This crossing is located in Washington County on IL Hwy 15. It is west of Nashville, IL within city limits.
Nashville Creek flows from the south towards IL Hwy 15. S Willowbrook Dr runs parallel to Nashville
Creek and crosses the creek 300-ft upstream of IL Hwy 15. A tributary joins Nashville Creek 300-ft
upstream of IL Hwy 15 near the Willowbrook Dr crossing. Separate flows are entered in for Nashville
Creek and the tributary. The IL Hwy 15 and Willowbrook Dr crossings are modelled as openings in the
2D mesh terrain. The IL Hwy 15 opening is approximately 40’. The quick check summary table and
exhibits are attached. The following paragraph contains a brief description of the site hydrology.

Hydrology
The hydrology for this site was developed from Streamstats. Streamstats queries were made for both
Nashville Creek and the tributary upstream of IL Hwy 15. The 10-year, 50-year, 100-year, and the 500-
year storm events urban discharges reported in the Streamstats report were applied to the model
boundary at Nashville Creek and the tributary. The total flow at the bridge was distributed between
both streams by the ratio of each tributary drainage area to that of the total drainage area at the
structure. A 200-year discharge was interpolated from the Streamstats output. See the summary
table on the following page for the flow rates used.



@ IL DOT Hydraulics Quick Check Model Checklist

Date: 9/17/2021

County: Washington

Route: IL Hwy 15

Watercourse: Nashville Creek

ESN: 095-0009 Structure Type: X Bridge [ Culvert
Drainage Area: 2.1 Sq. Mi. (1325 acres)

Hydrology Method (check all that apply):
OFIS StreamStats [JHEC-HMS [TR-20 [JRational Method [Other:

Discharges/ Flows
Y 2 5 10 25 50 100 200 500
Analyzed O O O O
BCID: 1 70 131 179 242 294 345 400 476
BCID: 2 338 634 871 1178 1426 1675 1940 2314
BC ID:
BC ID:

Source of Topography/ Surface Data (check all that apply):
LUSMS [XLiDAR [Bathymetry [JCross Sections [ITextFile [HLandXML

Mesh Generator Coverage:

Mesh Name: QC IL15 Existing Conditions Mesh Generator Mesh
Mesh Type: Paving UPatching

Vertices Spacing: Max: 10 ft.; Min: 10 ft.

Mesh Density (Elements/ Acre): 51424 /50.9=1010.3

Monitor Lines & Points Coverage:
Number of Monitor Lines: 3 Number of Monitor Points: 1

Materials Coverage:
Manning’s “n” Value used: 0.060

Boundary Conditions Coverage:

Number of BC Arcs:
BCID: 1 Type: Xinlet-Q UJExit-H Location: Tributary US (southwest)
BCID: 2 Type: Xinlet-Q LIExit-H Location: Nashville Ck US (southeast)
BCID: 3 Type: [lnlet-Q X Exit-H Location: Nashville Ck DS (north)
BCID: Type: [lnlet-Q UIExit-H Location:
BC ID: Type: [lnlet-Q UExit-H Location:

Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.002 Source: XIDEM  [JFIS Profile

Model Control:

Time Step (sec.): 5 Simulations Length (hrs.): 12

Output Method: X Specified Frequency [1Specified Times [ISimulation End [1Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 3

Results:
XRoadway Overtopping occurs between the <10Y & Y
Ghere Ratio (Mesh Density/ Time of Convergence): 1010.3 /3 =337

Notes: Recommended element density reduced from 50-ft to 10-ft to capture bridge embankment opening and
channel.

Revised: June 21, 2021



IL-15 Over Nashville Creek SMS Quick Check Model
10-Year Storm — Velocity/Elevation Results
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IL-15 Over Nashville Creek SMS Quick Check Model
100-Year Storm — Velocity/Elevation Results
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IL-15 Over Nashville Creek SMS Quick Check Model
200-Year Storm — Velocity/Elevation Results
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IL-15 Over Nashville Creek SMS Quick Check Model
500-Year Storm — Velocity/Elevation Results
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SUPPLEMENT to QUICK CHECK GUIDEBOOK
099-0005 (SB) and 099-0286 (NB) — I-55 over Grant Creek — District 1 —
Dual Bridges SB 3-span 177 feet NB 5-span 665 feet
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@ IL DOT Hydraulics Quick Check Model Checklist

Date: 9/17/2021

County: Will

Route: 1-55

Watercourse: Grant Creek

ESN: 099-0005 Structure Type: X Bridge [ Culvert
Drainage Area: 13.58 Sq. Mi. (8,691 acres)

Hydrology Method (check all that apply):
OFIS XStreamStats LCHEC-HMS [0OTR-20 [Rational Method [Other:
Discharges/ Flows

Y 2 5 10 25 50 100 200 500
Analyzed U O O U
BCID: | 312 496 630 812 951 1,090 1,240 1,440
BCID: 2 62 94 117 146 169 190 208 230
BCID:

BC ID:

Source of Topography/ Surface Data (check all that apply):
LOSMS KXLIiDAR [Bathymetry [ICross Sections [Text File [LandXML

Mesh Generator Coverage:

Mesh Name: QC 155 GrantCreek Mesh

Mesh Type: XPaving [Patching
Vertices Spacing: Max: 50 ft.; Min: 25 ft.

Mesh Density (Elements/ Acre): 7967 / 175.96 = 45.28

Monitor Lines & Points Coverage:
Number of Monitor Lines: 9 Number of Monitor Points: 0

Materials Coverage:
Manning’s “n” Value used: 0.06

Boundary Conditions Coverage:
Number of BC Arcs: 3

BCID: 1 Type: [Xinlet-Q LIExit-H Location: SE
BCID: 2 Type: [Xinlet-Q LIExit-H Location: NW
BCID: 3 Type: [lnlet-Q X Exit-H Location: W
BCID: Type: [lnlet-Q LIExit-H Location:
BCID: Type: [lnlet-Q LIExit-H Location:

Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.003 Source: XIDEM  [IFIS Profile

Model Control:
Time Step (sec.): 5 Simulations Length (hrs.): 12

Output Method: [ISpecified Frequency [1Specified Times X Simulation End [1Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 10

Results:
[IRoadway Overtopping occurs between the >500Y & Y
Ghere Ratio (Mesh Density/ Time of Convergence): 45.28 /10=4.5

[Notes: An additional inflow location is added downstream of the I-55 bridge and comes from the Frontage
Road Pond. The inflow amount from this location was calculated by subtracting the Grant Creek flow
upstream of the pond from the Grant Creek flow downstream of the pond.

Revised: June 21, 2021
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I-55 over Grant Creek SMS Quick Check Model

10-Year Storm - Velocity/Depth Results
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I-55 over Grant Creek SMS Quick Check Model
200-Year Storm - Velocity/Elevation Results

Mesh Module Water_Elev, ft 0°10:00:00

S S e AN
- B, »

e
M / \t\\l....ililnlll.llsull|l||l1|\
i e

-
e )\h”.l..l
\\.\li..‘\\l\\\.l. -_

//////fx.f//
¢ 3 R e e o
/,,, ,/////////// o S NN NGRS T 4

MCARE TR e s

://////////,/,//f/,z//

b N VA
_,_,r__k..hﬂf,////h
_._H._‘_\\\_n _\H‘,_JJ,.F,K\

Lo S
1.4, VAR, /oL 450 CN R




G
- i
.r.,.r,r;fr..\

/ \\t\!\ni.ar.a/a/\\\ ~
' (SRR i o L

- e E S OE R R

-—
r o - . — ————
-——
e — ———— P
T S e R

-
....h.\\\\\\\
LR S

ol ~.\n\ P

/T e L,

g \\\\ 7

A s

\\\\\\llnl..ll.l;T.TTlllllnill"\ \\\
o e e e S
S e
- b\.!lil..ﬁ\l.l..\..\\\\\i”.lll..r.! b

A oo
NN SR T T

NS NAL o
Ll S

k\\\\_q ___
N \\‘\\\\\\.\..\. _..
— \\.\\\t\\\‘\\.\\\\ i

..\\\

W \\\\ﬁ\\.\‘\.\\.
y\\\\\\\“\\\\tn ¥ 3
I \\\\\\
L
ARl L

Lo ST 5
S A Ty

ft©.10:00:00

pth_!

8.0
7.0
6.0
4.0
3.0
2.0

I-55 over Grant Creek SMS Quick Check Model

200-Year Storm - Velocity/Depth Results

Mesh Module Water_De




r

;\\\\\//,,,,.,}f:;_,,
2 e i S L~ i e — S \\\
SRRt i)
/ e e \\\\\\\
| ekl X S L
/ S — -
o -— h\*\l\\\l.\l\l..\t‘\\\”ullr:
B e

Vit L o e Y

L |

\ il iR RR ¥
-—/"‘-"...
b/ =

rr\“—...-"-".._/ #
!
\
/
/
i
-

-~
-—

,._ N —
////////.. s 2% " N
o el e NN

PR OENENT AN Y
At A skl
It 4k S
A A
W LR 7 A R Wﬁlﬂl

f5l ol Y &

ool
O

I-55 over Grant Creek SMS Quick Check Model
500-Year Storm - Velocity/Elevation Results

Mesh Module Water_Elev, ft 0°10:00:00




—— —— e e —
-——

———— e ————

o e R

—a
\s\\..\......\..\.\h\\s\kﬂl...i
s \\Iﬁ\b\u\\\t\\t\ -—

-—

h LR . v R
fr__ F.__ __\_,.\h‘_‘._.\ Ll N Sl \\\.\ \..\
PO T il 4 : .__n.\ -

e
VAWV EVEY S

ft©.10:00:00

pth_!

8.0
7.0
6.0
4.0
3.0
2.0

I-55 over Grant Creek SMS Quick Check Model

500-Year Storm - Velocity/Depth Resu_lts

Mesh Module Water_De




2i_l_\/_l_ <& HANSON

Engineering | Planning | Allked Services

SUPPLEMENT to QUICK CHECK GUIDEBOOK
001-0016 — IL 57 over Harkness Creek — District 6 — Single Span Bridge
32 feet

63



® IL DOT Hydraulics

Quick Check Model Checklist

Date: 11/10/2021
County: Adams
Route: IL 57

Watercourse: Harkness Creek

ESN: 001-0016 Structure Type: Bridge [ Culvert
Drainage Area: 2.36 Sq. Mi. (1510 acres)
Hydrology Method (check all that apply):
LJFIS XStreamStats [JHEC-HMS [ITR-20 [JRational Method [JOther:
Discharges/ Flows
Y 2 5 10 25 50 100 200 500
Analyzed O O O O
BCID: 1 421 794 1090 1500 1820 2170 2523 3030
BC ID:
BC ID:
BC ID:
Source of Topography/ Surface Data (check all that apply):
OSMS XLIDAR [IBathymetry [ICross Sections [Text File [LandXML
Mesh Generator Coverage:
Mesh Name: QC_IL57 Harkness Mesg
Mesh Type: Paving LIPatching
Vertices Spacing: Max: 28 ft.; Min: 28 ft.
Mesh Density (Elements/ Acre): 39,489 /307.8 =128.3
Monitor Lines & Points Coverage:
Number of Monitor Lines: 4 Number of Monitor Points: 0
Materials Coverage:
Manning’s “n” Value used: 0.06
Boundary Conditions Coverage:
Number of BC Arcs: 2
BCID: 1 Type: Xinlet-Q CIExit-H Location: NE
BCID: 2 Type: Oinlet-Q X Exit-H Location: W
BC ID: Type: Oinlet-Q CIExit-H Location:
BC ID: Type: Oinlet-Q CIExit-H Location:
BC ID: Type: Oinlet-Q CIExit-H Location:
Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.007 Source: XIDEM  [IFIS Profile

Model Control:
Time Step (sec.): 1

Simulations Length (hrs.): 4

Output Method: [1Specified Frequency [Specified Times XSimulation End [JUnsteady Output

Model Convergence:

Time of Convergence at (hrs.): 1.5

Results:

XRoadway Overtopping occurs between the 0Y & 10Y

Ghere Ratio (Mesh Density/ Time of Convergence): 128.3/1.5=85.5

Notes: Area to the west of IL 57 is within the floodplain of the Mississippi River. Ground is lower on either
side of the channel and without the influence of flooding from the Mississippi, flow from Harkness Creek

appears to spread out in a seemingly unnatural way, even for smaller storms.

Revised: June 21, 2021



IL 57 Over Harkness Creek SMS Quick Check Model
10-Year Storm - Velocity/Elevation Results
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IL 57 Over Harkness Creek SMS Quick Check Model
10-Year Storm - Velocity/Depth Results
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IL 57 Over Harkness Creek SMS Quick Check Model
50-Year Storm - Velocity/Elevation Results
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IL 57 Over Harkness Creek SMS Quick Check Model
50-Year Storm - Velocity/Depth Results
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IL 57 Over Harkness Creek SMS Quick Check Model
100-Year Storm - Velocity/Elevation Results
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IL 57 Over Harkness Creek SMS Quick Check Model
100-Year Storm - Velocity/Depth Results
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IL 57 Over Harkness Creek SMS Quick Check Model
200-Year Storm - Velocity/Elevation Results
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The elevation data doesn't pick up the bridge
opening, therefore the mesh triangles were
edited to approximate the opening at the
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IL 57 Over Harkness Creek SMS Quick Check Model
200-Year Storm - Velocity/Depth Results
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IL 57 Over Harkness Creek SMS Quick Check Model
500-Year Storm - Velocity/Elevation Results
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IL 57 Over Harkness Creek SMS Quick Check Model
500-Year Storm - Velocity/Depth Results
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IL 57 Over Harkness Creek SMS Quick Check Model
100-Year Storm — Simulation Plot
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® IL DOT Hydraulics

Quick Check Model Checklist

Date: 6/25/2021
County: Clark
Route: US 40

Watercourse: North Branch Embarras River

ESN: 012-0018 Structure Type: Bridge [ Culvert
Drainage Area: 88.2 Sq. Mi. (56,448 acres)
Hydrology Method (check all that apply):
LJFIS XStreamStats [JHEC-HMS [JTR-20 [JRational Method [1Other:
Discharges/ Flows
Y 2 5 10 25 50 100 200 500
Analyzed O O O O
BCID: 1 3,320 5,960 7,910 | 10,500 | 12,600 | 14,600 | 16,825 | 19,800
BC ID:
BC ID:
BC ID:
Source of Topography/ Surface Data (check all that apply):
XISMS [CILIDAR [IBathymetry [ICross Sections [TextFile CLandXML
Mesh Generator Coverage:
Mesh Name: Mesh Generator Mesh
Mesh Type: XPaving LIPatching
Vertices Spacing: Max: 50 ft.; Min: 50 ft.
Mesh Density (Elements/ Acre): 37,321 /923 = 40.43
Monitor Lines & Points Coverage:
Number of Monitor Lines: 6 Number of Monitor Points: 0
Materials Coverage:
Manning’s “n” Value used: 0.06
Boundary Conditions Coverage:
Number of BC Arcs: 2
BCID: 1 Type: [Xinlet-Q CIExit-H Location: N
BC ID: 2 Type: Olinlet-Q X Exit-H Location: S
BC ID: Type: Olinlet-Q CIExit-H Location:
BC ID: Type: Olinlet-Q CIExit-H Location:
BC ID: Type: Olinlet-Q CIExit-H Location:
Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.0005  Source: XDEM [IFIS Profile

Model Control:
Time Step (sec.): 1

Simulations Length (hrs.): 6

Output Method: XISpecified Frequency [1Specified Times [ISimulation End [Unsteady Output

Model Convergence:

Time of Convergence at (hrs.): 4

Results:

XRoadway Overtopping occurs between the >500Y &

Ghere Ratio (Mesh Density/ Time of Convergence): 40.43/4 =10

Y

Notes:

Revised: June 21, 2021



US-40 Over the North Branch Embarras River SMS Quick Check Model
10-Year Storm - Velocity/Elevation Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
10-Year Storm - Velocity/Depth Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
50-Year Storm - Velocity/Elevation Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
50-Year Storm - Velocity/Depth Results

Mesh Module Water_Depth_ft 0 06:00:00

P BaN————

\

Mesh Madule Velocity ft_p.s 0 06:00:00
16.06 ft/s ——*=
0.00 ftis -1




US-40 Over the North Branch Embarras River SMS Quick Check Model
100-Year Storm - Velocity/Elevation Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
100-Year Storm - Velocity/Depth Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
200-Year Storm - Velocity/Elevation Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
200-Year Storm - Velocity/Depth Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
500-Year Storm - Velocity/Elevation Results
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US-40 Over the North Branch Embarras River SMS Quick Check Model
500-Year Storm - Velocity/Depth Results
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IL Hwy 72 Over Owens Creek
Y 2| <&F HANSON
SMS Quick Check MOdEI -_- u B Engineering | Planning | Allied Services

SMS Quick Check Model for IL Hwy 72 Over Owens Creek Near Kirkland

TO: Neil Vanbebber, IDOT
Rich Guise, IDOT
Nicholas Jack, IDOT

From: 2IM Group, LLC.; Hanson Professional Services Inc.
SUBJECT:  SMS Quick Check Model for IL Hwy 72 Over Owens Creek Near Kirkland
DATE: November 5%, 2021

Introduction

This crossing is located in DeKalb County on IL Hwy 72, west of Kirkland, IL. Owens Creek flows from
the south towards IL Hwy 72. Quarry Rd runs perpendicular to Owens Creek and intersects with Hwy
72 250-ft from Owens Creek crossing. The IL Hwy 72 crossing is modelled as an opening in the 2D
mesh terrain. The IL Hwy 72 opening is approximately 170’. The quick check summary table and
exhibits are attached. The following paragraph contains a brief description of the site hydrology.

Hydrology

The hydrology for this site was developed from Streamstats. Streamstats queries were made for
Owens Creek upstream of IL Hwy 15. The 10-year, 50-year, 100-year, and the 500-year storm events
urban discharges reported in the Streamstats report were applied to the model boundary at Owens
Creek. A 200-year discharge was interpolated from the Streamstats output. See the summary table
on the following page for the flow rates used.



® IL DOT Hydraulics

Quick Check Model Checklist

Date: 11/5/2021

County: DeKalb

Route: IL 72
Watercourse: Owens Creek

ESN: 019-0030 Structure Type: Bridge [ Culvert
Drainage Area: 45.2 Sq. Mi. (28928 acres)
Hydrology Method (check all that apply):
LJFIS XStreamStats [JHEC-HMS [JTR-20 [JRational Method [1Other:
Discharges/ Flows
Y 2 5 10 25 50 100 200 500
Analyzed O O O O
BCID: 2 814 1300 1640 2080 2400 2710 3042 3450
BC ID:
BC ID:
BC ID:
Source of Topography/ Surface Data (check all that apply):
OSMS XLIDAR [IBathymetry [ICross Sections [TextFile CLandXML

Mesh Generator Coverage:

Mesh Name: QC_IL72_Existing Conditions_Mesh
Mesh Type: XPaving LIPatching
Vertices Spacing: Max: 50 ft.; Min: 50 ft.

Mesh Density (Elements/ Acre): 4827 /117 =41.3

Monitor Lines & Points Coverage:
Number of Monitor Lines: 2 Number of Monitor Points: 2

Materials Coverage:
Manning’s “n” Value used: 0.060

Boundary Conditions Coverage:
Number of BC Arcs: 2

BCID: 2 Type: [Xinlet-Q CIExit-H
BCID: 1 Type: Olinlet-Q X Exit-H
BC ID: Type: Olinlet-Q CIExit-H
BC ID: Type: Olinlet-Q CIExit-H
BC ID: Type: Olinlet-Q CIExit-H

Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.002 Source:

Model Control:
Time Step (sec.): 5 Simulations Length (hrs.): 12

Location: South (Upstream)
Location: North (Downstream)

Location:
Location:
Location:
XIDEM [IFIS Profile

Output Method: [JSpecified Frequency [1Specified Times XSimulation End [Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 5

Results:
XRoadway Overtopping occurs between the >500Y & Y

Ghere Ratio (Mesh Density/ Time of Convergence): 41.3/5 = 8.3 Elements/Hour

Notes: Roadway overtops at an event greater than the 500 year flood.

Revised: June 21, 2021



\\%uk\\\\ \\ :
Vi S e
T e

e
.-T}...lh.)\.ltmh\.,\\\ \«kh\\
e R o \\\\\\. w\\\\

_— e — e - \ \ e Lv\\}t.l.[ll

iﬂl.’fljull R T o e e o

-
-— ] T At ot | e =

~
- ——— e -

- e

L .A |

=
| =
o
=
@
()
w
—
o
—
0
=

IL-72 Over Owens Creek SMS Quick Check Model

10-Year Storm — Velocity/Elevation Results
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IL-72 Over Owens Creek SMS Quick Check Model

50-Year Storm — Velocity/Elevation Results
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200-Year Storm — Velocity/Elevation Results
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Water Elevation (ft)

IL-72 Over Owens Creek SMS Quick Check Model

200-Year Storm — Velocity/Depth Results
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IL-72 Over Owens Creek SMS Quick Check Model
500-Year Storm — Velocity/Elevation Results
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IL-72 Over Owens Creek SMS Quick Check Model

500-Year Storm — Velocity/Depth Results




IL-72 Over Owens Creek SMS Quick Check Model
100-Year Storm — Simulation Plot
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SUPPLEMENT to QUICK CHECK GUIDEBOOK
037-0107 (EB) and 037-0108 (WB) — I-80 over Mineral Creek — District 2
— 3-span Dual Bridges 151 feet
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@ IL DOT Hydraulics Quick Check Model Checklist

Date: 09/01/2021

County: Henry

Route: 1-80

Watercourse: Mineral Creek

ESN: 037-0107, 037-0108 Structure Type: X Bridge [ Culvert
Drainage Area: 19.17 Sq. Mi. (12,269 acres)

Hydrology Method (check all that apply):
OFIS XStreamStats LCHEC-HMS [0OTR-20 [Rational Method [Other:
Discharges/ Flows

Y 2 5 10 25 50 100 200 500
Analyzed U O O U
BCID: 1 1080 1880 2470 3260 3850 4490 5141 6000
BC ID:

BCID:
BC ID:

Source of Topography/ Surface Data (check all that apply):
XISMS OILiDAR [IBathymetry [ICross Sections [Text File [LandXML

Mesh Generator Coverage:

Mesh Name: QC [-80 MineralCreek Existing Conditions
Mesh Type: XPaving [Patching
Vertices Spacing: Max: 50 ft.; Min: 50 ft.

Mesh Density (Elements/ Acre): 10,358 /256.37 = 40.40

Monitor Lines & Points Coverage:
Number of Monitor Lines: 5 Number of Monitor Points: 0

Materials Coverage:
Manning’s “n” Value used: 0.06

Boundary Conditions Coverage:
Number of BC Arcs: 2

BCID: 1 Type: [Xinlet-Q LIExit-H Location: SE
BCID: 2 Type: [lnlet-Q X Exit-H Location: NW
BCID: Type: [lnlet-Q LIExit-H Location:
BCID: Type: [lnlet-Q LIExit-H Location:
BCID: Type: [lnlet-Q LIExit-H Location:

Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.001 Source: XIDEM  [IFIS Profile

Model Control:
Time Step (sec.): 10 Simulations Length (hrs.): 12

Output Method: X Specified Frequency [1Specified Times [ISimulation End [1Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 4

Results:
[JRoadway Overtopping occurs between the N/AY & N/AY
Ghere Ratio (Mesh Density/ Time of Convergence): 40.40 /4 =10.1

Notes:

Revised: June 21, 2021



1-80 Over Mineral Creek SMS Quick Check Model
10-Year Storm — Velocity/Depth Results
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1-80 Over Mineral Creek SMS Quick Check Model

10-Year Storm — Velocity/Elevation Results
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1-80 Over Mineral Creek SMS Quick Check Model
50-Year Storm — Velocity/Depth Results
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1-80 Over Mineral Creek SMS Quick Check Model

50-Year Storm — Velocity/Elevation Results
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1-80 Over Mineral Creek SMS Quick Check Model
100-Year Storm — Velocity/Depth Results
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1-80 Over Mineral Creek SMS Quick Check Model

100-Year Storm — Velocity/Elevation Results
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1-80 Over Mineral Creek SMS Quick Check Model
200-Year Storm — Velocity/Depth Results
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1-80 Over Mineral Creek SMS Quick Check Model

200-Year Storm — Velocity/Elevation Results
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1-80 Over Mineral Creek SMS Quick Check Model
500-Year Storm — Velocity/Depth Results
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1-80 Over Mineral Creek SMS Quick Check Model

500-Year Storm — Velocity/Elevation Results
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SUPPLEMENT to QUICK CHECK GUIDEBOOK
038-0017 — IL 1 over Little Beaver Creek — District 3 — 2-span Bridge 63
feet
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® IL DOT Hydraulics Quick Check Model Checklist

Date: 09/09/2021

County: Iroquois

Route: IL 1

Watercourse: Little Beaver Creek

ESN: 038-0017 Structure Type: X Bridge [ Culvert
Drainage Area: 57.86 Sq. Mi. (37,030 acres)

Hydrology Method (check all that apply):
OFIS XStreamStats LCHEC-HMS [0OTR-20 [Rational Method [Other:
Discharges/ Flows

Y 2 5 10 25 50 100 200 500
Analyzed U O O U
BCID: 1 795 1390 1820 2380 2810 3250 3706 4310
BC ID:

BCID:
BC ID:

Source of Topography/ Surface Data (check all that apply):
LOSMS KXLIiDAR [Bathymetry [ICross Sections [Text File [LandXML

Mesh Generator Coverage:

Mesh Name: QC IL1 LittleBeaverCreek Mesh

Mesh Type: XPaving [Patching
Vertices Spacing: Max: 50 ft.; Min: 10 ft.

Mesh Density (Elements/ Acre): 11,499 /207 = 55.55

Monitor Lines & Points Coverage:
Number of Monitor Lines: 5 Number of Monitor Points: 0

Materials Coverage:
Manning’s “n” Value used: 0.06

Boundary Conditions Coverage:
Number of BC Arcs: 2

BCID: 1 Type: [Xinlet-Q LIExit-H Location: NE

BCID: 2 Type: [lnlet-Q X Exit-H Location: SW

BCID: Type: [lnlet-Q LIExit-H Location:

BCID: Type: [lnlet-Q LIExit-H Location:

BCID: Type: [lnlet-Q LIExit-H Location:
Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.001013 Source: XIDEM  [IFIS Profile
Model Control:
Time Step (sec.): 10 Simulations Length (hrs.): 12

Output Method: X Specified Frequency [1Specified Times [ISimulation End [1Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 4

Results:
XRoadway Overtopping occurs between the 0Y & 10Y
Ghere Ratio (Mesh Density/ Time of Convergence): 55.55/4 =13.89

Notes:  Smaller vertice spacing was used through the 40' bridge opening because one element in the
opening is not sufficient for accurate results

Revised: June 21, 2021



IL 1 Over Little Beaver Creek SMS Quick Check Model
10-Year Storm — Velocity/Depth Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
10-Year Storm — Velocity/Elevation Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
50-Year Storm — Velocity/Depth Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
50-Year Storm — Velocity/Elevation Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
100-Year Storm — Velocity/Depth Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
100-Year Storm — Velocity/Elevation Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
200-Year Storm — Velocity/Depth Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
200-Year Storm — Velocity/Elevation Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
500-Year Storm — Velocity/Depth Results
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IL 1 Over Little Beaver Creek SMS Quick Check Model
500-Year Storm — Velocity/Elevation Results
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SUPPLEMENT to QUICK CHECK GUIDEBOOK
050-0048 — IL 23 over Tributary to Covel Creek — District 3 — 3-span
Bridge 102 feet
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® IL DOT Hydraulics Quick Check Model Checklist

Date: 9/17/2021

County: LaSalle

Route: IL 23

Watercourse: Tributary to Covel Creek

ESN: 050-0048 Structure Type: X Bridge [ Culvert
Drainage Area: 8.68 Sq. Mi. (5,555 acres)

Hydrology Method (check all that apply):
OFIS XStreamStats [CHEC-HMS [ITR-20 [ORational Method [Other:
Discharges/ Flows

Y 2 5 10 25 50 100 200 500
Analyzed U O O U
BCID: 1 375 685 918 1,230 1,470 1,720 1,974 | 2,320
BCID:

BC ID:
BC ID:

Source of Topography/ Surface Data (check all that apply):
UUSMS [XLIiDAR [Bathymetry [JCross Sections [Text File [HLandXML

Mesh Generator Coverage:

Mesh Name: QC IL23 TribToCovelCreek Mesh
Mesh Type: X Paving [Patching
Vertices Spacing: Max: 50 ft.; Min: 25 ft.

Mesh Density (Elements/ Acre): 16,966 /5,555 =3.1

Monitor Lines & Points Coverage:
Number of Monitor Lines: 4 Number of Monitor Points: 0

Materials Coverage:
Manning’s “n” Value used: 0.06

Boundary Conditions Coverage:
Number of BC Arcs: 2

BCID: 1 Type: Inlet-Q LIExit-H Location: W
BCID: 2 Type: [lnlet-Q Exit-H Location: E
BC ID: Type: [lnlet-Q LIExit-H Location:
BC ID: Type: [lnlet-Q LIExit-H Location:
BC ID: Type: [lnlet-Q LExit-H Location:

Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.003 Source: [XIDEM [IFIS Profile

Model Control:
Time Step (sec.): 1 Simulations Length (hrs.): 7

Output Method: [ISpecified Frequency [1Specified Times X Simulation End [JUnsteady Output

Model Convergence:
Time of Convergence at (hrs.): 7

Results:
URoadway Overtopping occurs between the >500Y & Y
Ghere Ratio (Mesh Density/ Time of Convergence): 3.1/7=0.44

[Notes:

Revised: June 21, 2021



IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
10-Year Storm - Velocity/Elevation Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
10-Year Storm - Velocity/Depth Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
50-Year Storm - Velocity/Elevation Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
50-Year Storm - Velocity/Depth Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
100-Year Storm - Velocity/Elevation Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
100-Year Storm - Velocity/Depth Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
200-Year Storm - Velocity/Elevation Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
200-Year Storm - Velocity/Depth Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
500-Year Storm - Velocity/Elevation Results
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IL-23 Over the Tributary to Covel Creek SMS Quick Check Model
500-Year Storm - Velocity/Depth Results
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SUPPLEMENT to QUICK CHECK GUIDEBOOK
069-0023 —IL 111 over Apple Creek — District 6 — Single Span Bridge 55
feet
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® IL DOT Hydraulics Quick Check Model Checklist

Date: 11/12/2021

County: Morgan

Route: IL-111

Watercourse: Apple Creek

ESN: 069-0023 Structure Type: X Bridge [ Culvert
Drainage Area: 8.97 Sq. Mi. (5,741 acres)

Hydrology Method (check all that apply):
OFIS XStreamStats LCHEC-HMS [0OTR-20 [Rational Method [Other:
Discharges/ Flows

Y 2 5 10 25 50 100 200 500
Analyzed U O O U
BCID: 1 1490 2370 2770 3180 3730
BCID: 2 30 50 50 59 70
BCID: 3 250 427 510 596 718
BC ID:

Source of Topography/ Surface Data (check all that apply):
LOSMS KXLIiDAR [Bathymetry [ICross Sections [Text File [LandXML

Mesh Generator Coverage:

Mesh Name: QC_IL111_AppleCreek Mesh

Mesh Type: XPaving [Patching
Vertices Spacing: Max: 50 ft.; Min: 25 ft.

Mesh Density (Elements/ Acre): 5038 / 107.6 =46.8

Monitor Lines & Points Coverage:
Number of Monitor Lines: 6 Number of Monitor Points: 0

Materials Coverage:
Manning’s “n” Value used: 0.06

Boundary Conditions Coverage:
Number of BC Arcs: 3

BCID: 1 Type: [Xinlet-Q LIExit-H Location: E
BCID: 2 Type: [Xinlet-Q LIExit-H Location: SE
BCID: 3 Type: [Xinlet-Q LIExit-H Location: S
BCID: 4 Type: [lnlet-Q X Exit-H Location: W
BCID: Type: [lnlet-Q LIExit-H Location:

Exit-H Channel Calculator Normal Depth Slope (ft/ft): 0.002 Source: XIDEM  [IFIS Profile

Model Control:
Time Step (sec.): 5 Simulations Length (hrs.): 5

Output Method: X Specified Frequency [1Specified Times [ISimulation End [1Unsteady Output

Model Convergence:
Time of Convergence at (hrs.): 2

Results:
XRoadway Overtopping occurs between the 0Y & 10Y
Ghere Ratio (Mesh Density/ Time of Convergence): 46.8/2=23.4

[Notes: Two tributaries bringing flow from south. Downstream tributary added to analyze impact on bridge
backwater. Smaller vertice spacing used in bridge opening because only 1 element fits with 50ft spacing.

Revised: June 21, 2021



IL 111 over Apple Creek SMS Quick Check Model
10-Year Storm - Velocity/Depth Results
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