






































FIS Model
river station

FIS Model
Reach Length

HECRAS 
River Sta.

4.907 0 0
4.916 50 50
4.924 40 90 Melody Rd.
4.933 50 140
5.040 530 670
5.060 136 806
5.069 50 856
5.071 8 864 Footbridge
5.080 50 914
5.152 376 1290
5.161 50 1340
5.163 8 1348 IL47
5.177 84 1432 IL47
5.179 8 1440
5.188 50 1490
5.320 680 2170
5.445 645 2815
5.454 50 2865
5.466 90 2955 St Johns Rd.
5.475 50 3005
5.520 205 3210
5.578 310 3520

CROSS SECTION NAMING CONVENTION



HEC‐RAS	vs.	HEC‐2	Hydraulic	Analysis	with	FIS	Regulatory	Model	Data

River Sta. Profile
W.S. Elev.

NGVD29
River Sta. Profile

W.S. Elev.

NGVD29

3520 10‐yr 878.46 0.05 5.578 10‐yr 878.41

3520 50‐yr 880.55 0.09 5.578 50‐yr 880.46

3520 100‐yr 881.40 0.02 5.578 100‐yr 881.38

3520 500‐yr 884.03 0.01 5.578 500‐yr 884.02

3210 10‐yr 878.22 0.05 5.520 10‐yr 878.17

3210 50‐yr 880.38 0.09 5.520 50‐yr 880.29

3210 100‐yr 881.26 0.03 5.520 100‐yr 881.23

3210 500‐yr 883.94 0.01 5.520 500‐yr 883.93

3005 10‐yr 878.12 0.05 5.475 10‐yr 878.07

3005 50‐yr 880.31 0.10 5.475 50‐yr 880.21

3005 100‐yr 881.19 0.02 5.475 100‐yr 881.17

3005 500‐yr 883.90 0.31 5.475 500‐yr 883.59

2865 10‐yr 877.74 ‐0.18 5.454 10‐yr 877.92

2865 50‐yr 879.89 ‐0.10 5.454 50‐yr 879.99

2865 100‐yr 880.86 ‐0.06 5.454 100‐yr 880.92

2865 500‐yr 883.36 ‐0.23 5.454 500‐yr 883.59

2815 10‐yr 877.74 ‐0.06 5.445 10‐yr 877.80

2815 50‐yr 879.92 0.04 5.445 50‐yr 879.88

2815 100‐yr 880.86 0.05 5.445 100‐yr 880.81

2815 500‐yr 883.45 ‐0.13 5.445 500‐yr 883.58

2170 10‐yr 877.47 ‐0.09 5.320 10‐yr 877.56

2170 50‐yr 879.72 0.04 5.320 50‐yr 879.68

2170 100‐yr 880.69 0.04 5.320 100‐yr 880.65

2170 500‐yr 883.37 ‐0.14 5.320 500‐yr 883.51

1490 10‐yr 877.21 ‐0.09 5.188 10‐yr 877.30

1490 50‐yr 879.53 0.05 5.188 50‐yr 879.48

1490 100‐yr 880.53 0.05 5.188 100‐yr 880.48

1490 500‐yr 883.28 ‐0.15 5.188 500‐yr 883.43

1440 10‐yr 875.98 ‐0.17 5.179 10‐yr 876.15

1440 50‐yr 877.80 0.09 5.179 50‐yr 877.71

1440 100‐yr 878.58 0.09 5.179 100‐yr 878.49

1440 500‐yr 882.66 ‐0.45 5.179 500‐yr 883.11

Table 1 ‐ HEC‐RAS vs. HEC‐2 FIS Models

FIS Model (HEC‐RAS)

Diff

FIS Model (HEC‐2)

FAP 326 / Illinois 47 over Silver Creek

McHenry County

Exhibit C

Table 1



HEC‐RAS	vs.	HEC‐2	Hydraulic	Analysis	with	FIS	Regulatory	Model	Data

River Sta. Profile
W.S. Elev.

NGVD29
River Sta. Profile

W.S. Elev.

NGVD29

1340 10‐yr 874.60 ‐0.92 5.161 10‐yr 875.52

1340 50‐yr 876.08 0.02 5.161 50‐yr 876.06

1340 100‐yr 876.71 0.02 5.161 100‐yr 876.69

1340 500‐yr 878.18 ‐1.67 5.161 500‐yr 879.85

1290 10‐yr 876.26 ‐0.05 5.152 10‐yr 876.31

1290 50‐yr 877.69 ‐0.03 5.152 50‐yr 877.72

1290 100‐yr 878.27 ‐0.03 5.152 100‐yr 878.30

1290 500‐yr 879.45 ‐0.14 5.152 500‐yr 879.59

914 10‐yr 875.98 0.07 5.080 10‐yr 875.91

914 50‐yr 877.39 0.08 5.080 50‐yr 877.31

914 100‐yr 877.97 0.09 5.080 100‐yr 877.88

914 500‐yr 879.11 ‐0.03 5.080 500‐yr 879.14

864 10‐yr 875.95 0.12 5.071 10‐yr 875.83

864 50‐yr 877.32 0.14 5.071 50‐yr 877.18

864 100‐yr 877.88 0.16 5.071 100‐yr 877.72

864 500‐yr 878.95 0.05 5.071 500‐yr 878.90

856 10‐yr 875.87 0.05 5.069 10‐yr 875.82

856 50‐yr 877.22 0.06 5.069 50‐yr 877.16

856 100‐yr 877.77 0.07 5.069 100‐yr 877.70

856 500‐yr 878.79 ‐0.08 5.069 500‐yr 878.87

806 10‐yr 875.81 0.06 5.060 10‐yr 875.75

806 50‐yr 877.15 0.06 5.060 50‐yr 877.09

806 100‐yr 877.70 0.07 5.060 100‐yr 877.63

806 500‐yr 878.72 ‐0.09 5.060 500‐yr 878.81

670 10‐yr 875.62 0.06 5.040 10‐yr 875.56

670 50‐yr 876.95 0.09 5.040 50‐yr 876.86

670 100‐yr 877.48 0.08 5.040 100‐yr 877.40

670 500‐yr 878.46 ‐0.10 5.040 500‐yr 878.56

140 10‐yr 874.73 0.11 4.933 10‐yr 874.62

140 50‐yr 875.93 0.12 4.933 50‐yr 875.81

140 100‐yr 876.41 0.14 4.933 100‐yr 876.27

140 500‐yr 877.07 ‐0.21 4.933 500‐yr 877.28

Table 1 ‐ HEC‐RAS vs. HEC‐2 FIS Models

FIS Model (HEC‐RAS)

Diff

FIS Model (HEC‐2)

FAP 326 / Illinois 47 over Silver Creek

McHenry County

Exhibit C

Table 1



HEC‐RAS	vs.	HEC‐2	Hydraulic	Analysis	with	FIS	Regulatory	Model	Data

River Sta. Profile
W.S. Elev.

NGVD29
River Sta. Profile

W.S. Elev.

NGVD29

50 10‐yr 874.47 0.12 4.916 10‐yr 874.35

50 50‐yr 875.56 0.17 4.916 50‐yr 875.39

50 100‐yr 875.97 0.20 4.916 100‐yr 875.77

50 500‐yr 876.56 0.03 4.916 500‐yr 876.53

0 10‐yr 874.28 0.00 4.907 10‐yr 874.28

0 50‐yr 875.35 0.00 4.907 50‐yr 875.35

0 100‐yr 875.75 0.00 4.907 100‐yr 875.75

0 500‐yr 876.58 0.00 4.907 500‐yr 876.58

FIS Model (HEC‐RAS)

Diff

FIS Model (HEC‐2)

Table 1 ‐ HEC‐RAS vs. HEC‐2 FIS Models

FAP 326 / Illinois 47 over Silver Creek

McHenry County

Exhibit C

Table 1



Modifed	Existing	Model	(HEC‐RAS)	vs.	HEC‐2	FIS	Regulatory	Model

(A)

River Sta.

(B)

Profile

(C)

W.S. Elev.

NAVD88

(D)

W.S. Elev.

NGVD29

(F)

River Sta.

(G)

Profile

(H)

W.S. Elev.

NGVD29

3520 10‐yr 878.45 878.62 0.21 5.578 10‐yr 878.41

3520 50‐yr 880.35 880.52 0.06 5.578 50‐yr 880.46

3520 100‐yr 881.24 881.41 0.03 5.578 100‐yr 881.38

3520 500‐yr 884.10 884.27 0.25 5.578 500‐yr 884.02

3210 10‐yr 878.24 878.41 0.24 5.520 10‐yr 878.17

3210 50‐yr 880.18 880.35 0.06 5.520 50‐yr 880.29

3210 100‐yr 881.09 881.26 0.03 5.520 100‐yr 881.23

3210 500‐yr 884.02 884.19 0.26 5.520 500‐yr 883.93

3005 10‐yr 878.15 878.32 0.25 5.475 10‐yr 878.07

3005 50‐yr 880.10 880.27 0.06 5.475 50‐yr 880.21

3005 100‐yr 881.03 881.20 0.03 5.475 100‐yr 881.17

3005 500‐yr 883.99 884.16 0.57 5.475 500‐yr 883.59

2170 10‐yr 877.59 877.76 0.20 5.320 10‐yr 877.56

2170 50‐yr 879.55 879.72 0.04 5.320 50‐yr 879.68

2170 100‐yr 880.49 880.66 0.01 5.320 100‐yr 880.65

2170 500‐yr 883.44 883.61 0.10 5.320 500‐yr 883.51

1490 10‐yr 877.15 877.32 0.02 5.188 10‐yr 877.30

1490 50‐yr 879.19 879.36 ‐0.12 5.188 50‐yr 879.48

1490 100‐yr 880.18 880.35 ‐0.13 5.188 100‐yr 880.48

1490 500‐yr 883.27 883.44 0.01 5.188 500‐yr 883.43

1290 10‐yr 876.36 876.53 0.22 5.152 10‐yr 876.31

1290 50‐yr 877.81 877.98 0.26 5.152 50‐yr 877.72

1290 100‐yr 878.40 878.57 0.27 5.152 100‐yr 878.30

1290 500‐yr 879.83 880.00 0.41 5.152 500‐yr 879.59

914 10‐yr 876.11 876.28 0.37 5.080 10‐yr 875.91

914 50‐yr 877.51 877.68 0.37 5.080 50‐yr 877.31

914 100‐yr 878.08 878.25 0.37 5.080 100‐yr 877.88

914 500‐yr 879.52 879.69 0.55 5.080 500‐yr 879.14

864 10‐yr 876.02 876.19 0.36 5.071 10‐yr 875.83

864 50‐yr 877.37 877.54 0.36 5.071 50‐yr 877.18

864 100‐yr 877.92 878.09 0.37 5.071 100‐yr 877.72

864 500‐yr 879.29 879.46 0.56 5.071 500‐yr 878.90

Table 2 ‐ Modified Existing Model (HEC‐RAS) vs. HEC‐2 FIS Model

Modified Existing (HEC‐RAS) (E)

Diff

(D‐H)

FIS Model (HEC‐2)

FAP 326 / Illinois 47 over Silver Creek

McHenry County

Exhibit C

Table 2



Modifed	Existing	Model	(HEC‐RAS)	vs.	HEC‐2	FIS	Regulatory	Model

(A)

River Sta.

(B)

Profile

(C)

W.S. Elev.

NAVD88

(D)

W.S. Elev.

NGVD29

(F)

River Sta.

(G)

Profile

(H)

W.S. Elev.

NGVD29

856 10‐yr 876.01 876.18 0.36 5.069 10‐yr 875.82

856 50‐yr 877.36 877.53 0.37 5.069 50‐yr 877.16

856 100‐yr 877.91 878.08 0.38 5.069 100‐yr 877.70

856 500‐yr 879.28 879.45 0.58 5.069 500‐yr 878.87

806 10‐yr 875.96 876.13 0.38 5.060 10‐yr 875.75

806 50‐yr 877.31 877.48 0.39 5.060 50‐yr 877.09

806 100‐yr 877.86 878.03 0.40 5.060 100‐yr 877.63

806 500‐yr 879.24 879.41 0.60 5.060 500‐yr 878.81

670 10‐yr 875.75 875.92 0.36 5.040 10‐yr 875.56

670 50‐yr 877.08 877.25 0.39 5.040 50‐yr 876.86

670 100‐yr 877.62 877.79 0.39 5.040 100‐yr 877.40

670 500‐yr 879 879.17 0.61 5.040 500‐yr 878.56

140 10‐yr 874.84 875.01 0.39 4.933 10‐yr 874.62

140 50‐yr 876.02 876.19 0.38 4.933 50‐yr 875.81

140 100‐yr 876.49 876.66 0.39 4.933 100‐yr 876.27

140 500‐yr 877.90 878.07 0.79 4.933 500‐yr 877.28

50 10‐yr 874.27 874.44 0.09 4.916 10‐yr 874.35

50 50‐yr 875.33 875.50 0.11 4.916 50‐yr 875.39

50 100‐yr 875.72 875.89 0.12 4.916 100‐yr 875.77

50 500‐yr 876.53 876.70 0.17 4.916 500‐yr 876.53

0 10‐yr 874.11 874.28 0.00 4.907 10‐yr 874.28

0 50‐yr 875.18 875.35 0.00 4.907 50‐yr 875.35

0 100‐yr 875.58 875.75 0.00 4.907 100‐yr 875.75

0 500‐yr 876.41 876.58 0.00 4.907 500‐yr 876.58

Table 2 ‐ Modified Existing Model (HEC‐RAS) vs. HEC‐2 FIS Model

Modified Existing (HEC‐RAS) (E)

Diff

(D‐H)

FIS Model (HEC‐2)

FAP 326 / Illinois 47 over Silver Creek

McHenry County

Exhibit C

Table 2



EXHIBIT D

STREAMBED PROFILE
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ILLINOIS ROUTE 47 (N. SEMINARY AVE.)
ROADWAY PLAN AND PROFILE
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CROSS SECTIONS
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(PER STRAND FIELD BOOK)

WATER DEPTH IS 0.50' TO 0.75'

E
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. 

8
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A
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6
0
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1
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326 MCHENRY 2

ALONG BANKS.  SILTY SAND CHANNEL BOTTOM.

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH AND TREE GROWTH

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

EL. = 883.1

LOW CHORD 
16.3'

11.1'

E
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. 

8
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0
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885

890

830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990

890

885

880

875

870

820810800790780770760750740730720710700690680670

STA. 2505.7

SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

STA. 2505.7

870

990 1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1100 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270

1280 1290 1300 1310
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885

890
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1000' UPSTREAM X-SECTION
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SURFACE = 873.08 (AVG.)

SURVEYED WATER 
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16 3MCHENRY
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326

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

SILTY SAND CHANNEL BOTTOM.

BRUSH AND TREE GROWTH ALONG BANKS.  

CHANNEL FLOWING RELATIVELY FREE WITH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05
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870

875

880

885

890

620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780

890

885

880

875

870

610600590580570560550540530520510500490480470460

STA. 2072.3

SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

STA. 2072.3

870

780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040 1050 1060

1070 1080 1090 1100
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885
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630' UPSTREAM X-SECTION

895 895

630' UPSTREAM X-SECTION
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SURVEYED WATER 
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16 4MCHENRY
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SILTY SAND CHANNEL BOTTOM.

AND TREE GROWTH ALONG BANKS.  

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05
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890

710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870

890

885

880

875

870

700690680670660650640630620610600590580570560550

STA. 1939.0

SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

STA. 1939.0

870

870 880 890 900 910 920 930 940 950 960 970 980 990 1000 1010 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140

1150 1160 1170 1180

875

880

885

890

870

875

880

885

890

500' UPSTREAM X-SECTION

500' UPSTREAM X-SECTION
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SURFACE = 872.57 (AVG.)

SURVEYED WATER 

16

F.A.P.

326 MCHENRY 5

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

TREE GROWTH ALONG BANKS.  SILTY SAND CHANNEL BOTTOM.

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH AND 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05
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875

880
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890

620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780

890

885

880

875

610600590580570560550540530520510500490480470460

STA. 1750.4

SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

STA. 1750.4
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780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040 1050 1060

1070 1080 1090 1100

875

880

885
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300' UPSTREAM X-SECTION
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SURFACE = 872.22 (AVG.)

SURVEYED WATER 

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.071
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SILTY SAND CHANNEL BOTTOM.

SLOPE WALL ALONG THE RIGHT BANK. 

TREE GROWTH ALONG LEFT BANK AND A CONCRETE

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH AND 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05
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SILTY SAND CHANNEL BOTTOM.

CONCRETE SLOPE WALL ALONG THE RIGHT BANK. 

AND TREE GROWTH ALONG LEFT BANK AND A 

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

SILTY SAND CHANNEL BOTTOM.

CONCRETE SLOPE WALL ALONG THE RIGHT BANK. 

AND TREE GROWTH ALONG LEFT BANK AND A 

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05
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IL ROUTE 47 PROFILE

EL. 878.72
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SURFACE = 871.40 (AVG.)

SURVEYED WATER 
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PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

SILTY SAND CHANNEL BOTTOM.

CONCRETE SLOPE WALL ALONG THE RIGHT BANK. 

AND TREE GROWTH ALONG LEFT BANK AND A 

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

IL ROUTE 47 PROFILE
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SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM
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GROWTH ALONG BANKS. SILTY SAND CHANNEL BOTTOM.

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH AND TREE 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 
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F.A.P.
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E
L
. 

8
8
4
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9

S
T

A
. 

1
1
1
8
.9

7

SILTY SAND CHANNEL BOTTOM.

AND TREE GROWTH ALONG BANKS. 

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

SILTY SAND CHANNEL BOTTOM.

AND TREE GROWTH ALONG BANKS. 

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05
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SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

865

1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430 1440 1450 1460 1470 1480

1490 1500 1510 1520
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865
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9

SURFACE = 871.31 (AVG.)

SURVEYED WATER 

16 11

F.A.P.

326 MCHENRY

SILTY SAND CHANNEL BOTTOM.

AND TREE GROWTH ALONG BANKS. 

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05
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SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

865

870

875

880

885

865
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875

880

885

885

890 890

890 890

885

880

875

870

865

880

STA. 881.45

UPSTREAM FACE OF PEDESTRIAN FOOTBRIDGE
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~ PEDESTRIAN FOOTBRIDGE
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1170 1180 1190 1200

104010301020
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PEDESTRIAN FOOTBRIDGE PROFILE

PEDESTRIAN FOOTBRIDGE PROFILE

EL. 882.65

LOW CHORD

SURFACE = 871.41 (AVG.)

SURVEYED WATER 
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F.A.P.

326 MCHENRY 12
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L
. 

8
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4
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6
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A
. 

9
8
6
.7

5
GROWTH ALONG BANKS. SILTY SAND CHANNEL BOTTOM.

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH AND TREE 

n = 0.04

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.05

STA. 874.6
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EL. 874.87

STA. 1013.25

EL. 874.25

STA. 986.75
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SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

865

870

875

880

885

865

870

875

880

885

885

890 890

890 890

885

880

875
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865

880

E
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1480 1490 1500 1510

135013401330

STA. 794.4
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500' DOWNSTREAM X-SECTION
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SURFACE = 871.32 (AVG.)

SURVEYED WATER 
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6

16MCHENRY

F.A.P.

326 13

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.07

GROWTH ALONG BANKS. SILTY SAND CHANNEL BOTTOM.

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH AND TREE 

n = 0.058

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.07

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.07
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SURVEY ON NOVEMBER 24-27, 2009

CROSS SECTION LOOKING DOWNSTREAM

865

870

875

880

885

865
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875

880

885

885

890 890

890 890

885

880

875

870

865

840

E
L
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8
8
9
.9

1

S
T

A
. 

9
0
8
.5

4

960950940930920910900890880870860850840830 1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110

1120 1130 1140 1150

990980970

STA. 265.0

1000' DOWNSTREAM X-SECTION
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L
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8
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1
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6
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L
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8
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S
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1
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7

SURFACE = 870.72 (AVG.)

SURVEYED WATER 

16

SILTY SAND CHANNEL BOTTOM.

AND TREE GROWTH ALONG BANKS. 

CHANNEL FLOWING RELATIVELY FREE WITH BRUSH 

n = 0.058

ENTRANCES, STREETS, AND TREES.

MIXED WITH PARKING LOTS, HOUSES, BUILDINGS, 

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER 

n = 0.07

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.07

SURVEY ON NOVEMBER 17-25, 2016

CROSS SECTION LOOKING DOWNSTREAM
1120' DOWNSTREAM X-SECTION

STA. 143.5

E
L
. 

8
6
8
.9

4

S
T

A
. 

1
0
0
0
.0

SURFACE = 870.07 (AVG.)

SURVEYED WATER 

ENTRANCES, STREETS, AND TREES.

MIXED WITH PARKING LOTS, HOUSES, BUILDINGS, 

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER 

n = 0.07

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.07

E
L
. 

8
8
4
.0

S
T

A
. 

9
5
5
.7

8

E
L
. 

8
8
3
.5

5

S
T

A
. 

9
6
2
.4

2

E
L
. 

8
8
2
.5

5

S
T

A
. 

9
6
4
.9

6

E
L
. 

8
7
8
.7

2

S
T

A
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9
8
1
.7

3

E
L
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8
7
1
.4

7

S
T

A
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9
9
1
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5

E
L
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8
7
2
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6

S
T

A
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9
8
7
.8

EL. 870.08

STA. 993.29

E
L
. 

8
6
9
.4

S
T

A
. 

1
0
0
7
.0

4

EL. 870.07

STA. 1008.01

E
L
. 

8
7
1
.8

5

S
T

A
. 

1
0
0
8
.8

9

EL. 872.08

STA. 1010.7

E
L
. 

8
7
8
.0

9

S
T

A
. 

1
0
5
3
.4

E
L
. 

8
7
7
.3

3

S
T

A
. 

1
0
2
5
.5

5

E
L
. 

8
7
4
.2

4

S
T

A
. 

1
0
1
7
.8

8

SILTY SAND CHANNEL BOTTOM.

BRUSH AND TREE GROWTH ALONG BANKS. 

CHANNEL FLOWING RELATIVELY FREE WITH

n = 0.058

E
L
. 

8
6
8
.8

6

S
T

A
. 

9
9
5
.9
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870

875

880

1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150830 1000990980970960950940930920910900890880870860850
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870

875

880

885

865
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875

880

885

885

890 890

890 890

885

880

875

870

865

840
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SURVEY ON NOVEMBER 17-25, 2016

CROSS SECTION LOOKING DOWNSTREAM

960950940930920910900890880870860850840830 1000 1010 1020 1030 1040 1050990980970 1060 1070 1080 1090 1100 1110

 1120 1130 1140 1150

STA. 89

STA. 89

E
L
. 

8
7
7
.4

1

S
T

A
. 

1
0
7
0
.8

1

E
L
. 

8
7
7
.8

8

S
T

A
. 

1
0
3
9
.2

8

E
L
. 

8
7
8
.4

1

S
T

A
. 

1
0
1
5
.0

E
L
. 

8
7
8
.7

6

S
T

A
. 

1
0
0
0
.6

4

E
L
. 

8
7
9
.1

3

S
T

A
. 

9
8
5
.8

3

E
L
. 

8
7
9
.9

S
T

A
. 

9
6
3
.5

7

E
L
. 

8
8
0
.6

4

S
T

A
. 

9
3
9
.2

~ MELODY LANE

EL. 876.25

STA. 1013.0

EL. 876.25

LOW CHORD

EL. 877.00

STA. 987.0

EL. 876.35

STA. 987.0

EL. 869.60

STA. 993.74

E
L
. 

8
6
9
.3

4

S
T

A
. 

9
9
4
.5

8

E
L
. 

8
6
9
.4

8

S
T

A
. 

1
0
0
0
.0

U/S SURVEYED BRIDGE OPENING

~ OF MELODY LANE WITH 

E
L
. 

8
6
9
.6

1

S
T

A
. 

1
0
0
4
.6

4 EL. 871.87

STA. 1007.22

EL. 876.25

STA. 1013.0

SURFACE = 870.08 (AVG.)

SURVEYED WATER 

E
L
. 

8
7
9
.9

S
T

A
. 

9
6
3
.5

7

E
L
. 

8
8
0
.6

4

S
T

A
. 

9
3
9
.2

E
L
. 

8
7
9
.1

3

S
T

A
. 

9
8
5
.8

3

E
L
. 

8
7
7
.8

8

S
T

A
. 

1
0
3
9
.2

8

E
L
. 

8
7
8
.4

1

S
T

A
. 

1
0
1
5
.0

E
L
. 

8
7
8
.7

6

S
T

A
. 

1
0
0
0
.6

4

~ MELODY LANE

E
L
. 

8
7
7
.4

1

S
T

A
. 

1
0
7
0
.8

1

D/S SURVEYED BRIDGE OPENING

~ OF MELODY LANE WITH 

EL. 876.28

STA. 1013.0

EL. 876.28

LOW CHORD

EL. 876.93

STA. 987.0

EL. 873.44

STA. 1013.0

EL. 873.44

STA. 1010.87

E
L
. 

8
6
9
.6

6

S
T

A
. 

1
0
0
5
.5

4

E
L
. 

8
6
9
.6

0

S
T

A
. 

1
0
0
0
.0

E
L
. 

8
6
9
.4

9

S
T

A
. 

9
9
4
.0

3

E
L
. 

8
7
6
.0

1

S
T

A
. 

9
8
7
.0

SURFACE = 870.21 (AVG.)

SURVEYED WATER 
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860

865

870

875

880

860

865

870

875

880

880

885 885

885 885

880

875

870

865

860

840

1260' DOWNSTREAM X-SECTION

16

E
L
. 

8
8
1
.3

7

S
T

A
. 

9
6
3
.2

1

SURVEY ON NOVEMBER 17-25, 2016

CROSS SECTION LOOKING DOWNSTREAM

STA. 2.5

1210' DOWNSTREAM X-SECTION

STA. 51.9

960950940930920910900890880870860850840830 1000 1010 1020 1030 1040 1050990980970 1060 1070 1080 1090 1100 1110

 1120 1130 1140 1150

E
L
. 

8
7
8
.3

4

S
T

A
. 

1
0
5
9
.9

3

E
L
. 

8
8
1
.4

8

S
T

A
. 

9
5
6
.6

1

E
L
. 

8
7
8
.8

9

S
T

A
. 

9
8
0
.9

2

E
L
. 

8
7
8
.5

1

S
T

A
. 

9
8
4
.8

5

E
L
. 

8
7
0
.1

6

S
T

A
. 

9
9
3
.0

8

EL. 869.30

STA. 993.92

E
L
. 

8
6
9
.2

4

S
T

A
. 

9
9
5
.6

5

E
L
. 

8
6
9
.4

4

S
T

A
. 

1
0
0
0
.0

E
L
. 

8
6
9
.4

2

S
T

A
. 

1
0
0
5
.6

8

EL. 870.05

STA. 1006.85

E
L
. 

8
7
1
.9

3

S
T

A
. 

1
0
0
8
.3

6

E
L
. 

8
7
2
.7

4

S
T

A
. 

1
0
1
4
.1

5

E
L
. 

8
7
6
.6

3

S
T

A
. 

1
0
2
5
.0

1

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.07

CHANNEL BOTTOM.

ALONG BANKS. SILTY SAND

WITH BRUSH AND TREE GROWTH

CHANNEL FLOWING RELATIVELY FREE

n = 0.058

ENTRANCES, STREETS, AND TREES.

MIXED WITH PARKING LOTS, HOUSES, BUILDINGS, 

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER 

n = 0.07

SURFACE = 870.05 (AVG.)

SURVEYED WATER 

E
L
. 

8
7
8
.8

3

S
T

A
. 

9
7
6
.5

E
L
. 

8
7
8
.2

7

S
T

A
. 

9
8
0
.2

8

E
L
. 

8
7
4
.8

5

S
T

A
. 

9
8
5
.7

E
L
. 

8
7
0
.9

5

S
T

A
. 

9
9
0
.8

4

EL. 870.07

STA. 991.87

E
L
. 

8
6
9
.7
5

S
T

A
. 

9
9
2
.2
7

E
L
. 

8
6
9
.2

9

S
T

A
. 

9
9
3
.3

5

E
L
. 

8
6
8
.5

5

S
T

A
. 

1
0
0
0
.0

E
L
. 

8
6
9
.3

7

S
T

A
. 

1
0
0
5
.6

2

E
L
. 

8
7
0
.0

8

S
T

A
. 

1
0
0
6
.7

4

EL. 871.33

STA. 1008.31

E
L
. 

8
7
2
.8

2

S
T

A
. 

1
0
1
4
.0

2

E
L
. 

8
7
5
.7

4

S
T

A
. 

1
0
2
1
.9

2

E
L
. 

8
7
8
.1

8

S
T

A
. 

1
0
6
6
.6

SURFACE = 870.08 (AVG.)

SURVEYED WATER 

CHANNEL BOTTOM.

ALONG BANKS. SILTY SAND

WITH BRUSH AND TREE GROWTH

CHANNEL FLOWING RELATIVELY FREE

n = 0.058

PARKING LOTS, HOUSES, BUILDINGS, ENTRANCES, STREETS, AND TREES.

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER MIXED WITH 

n = 0.07

ENTRANCES, STREETS, AND TREES.

MIXED WITH PARKING LOTS, HOUSES, BUILDINGS, 

URBANIZED FLOODPLAIN WITH MOWED GRASS GROUND COVER 

n = 0.07
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EXHIBIT G

CULVERT OPENING PLOTS
(EXISTING & PROPOSED)





 

 

 

  

 

 

   

 

   

 

 

 

   

 

 

 

 

SECTION COUNTY

ILLINOIS FED. AID PROJECT

    MCHENRY         

TOTAL

SHEETS

SHEET

NO.RTE.

                      

CONTRACT NO.      

SHEET NO.    OF     SHEETS STA.            TO STA.            SCALE: N.T.S.

DEPARTMENT OF TRANSPORTATION

STATE OF ILLINOIS

FILE NAME

$FILEL$

$USER$USER NAME =

PLOT SCALE = $SCALE$

PLOT DATE = $DATE$

=

DATE

DESIGNED

CHECKED

DRAWN

-

-

-

-

REVISED -

-

-

-

REVISED

REVISED

REVISED

SGL

SGL

FML

07/2010

F.A.  

IL ROUTE 47 OVER SILVER CREEK

EXISTING CONDITIONS ANALYSIS
              

              

              

              

DOWNSTREAM CULVERT OPENING

UPSTREAM CULVERT OPENING
(LOOKING DOWNSTREAM)

(LOOKING UPSTREAM)

1000.0

870.50

1005.38

870.95

1007.21

872.93

1022.50

882.28

1028.94

886.82

1077.33

889.97

995.47

870.78

994.58

871.41

977.35

882.29

963.67

888.49

956.46

888.70

947.97

888.65

939.27

888.53

939.27

886.83

943.34

886.81

963.10

886.54

990.27

873.23

993.98

870.96

1000.0

870.49

1004.07

870.98

1006.63

871.38

1027.17

884.82

1070.94

889.23

1077.33

889.25

1060.53

886.08

1036.73

885.64

1008.09

871.46

1006.94

870.46

1000.0

870.00

995.53

869.98

993.09

871.38

972.25

878.82

922.67

882.621060.53

882.89

1028.59

881.44

1011.0

873.69

1007.95

871.27

1005.16

870.73

1000.0

869.40

995.55

869.83

993.01

870.54

973.20

882.92 932.73

883.75

925.37

884.04

922.67

884.03

DOWNSTREAM SECTION STA. 1322.2

UPSTREAM SECTION STA. 1435.9

NEXT UPSTREAM SECTION STA. 1528.6

NEXT DOWNSTREAM SECTION STA. 1115.3

= 877.9

50-yr N.H.W.E 

= 881.4

100-yr H.W.E.

STA

ELEV

SURVEYED NORMAL WATER LEVEL - 871.4
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TBR

EX 7'W x 8'H BOX CULVERT

U/S INV. 869.75

U/S ? EL. 870.75

U/S INV. 868.50

U/S ? EL. 869.50

SECTION THRU CULVERT
(LOOKING NORTH)

|142'-9"

|74'-2"|68'-7"

10.5"

12"

|12"

U/S INV. 869.75

U/S ? 870.75

U/S ? 869.50

D/S INV. 868.50

8
'-

0
"

~ IL-47

REM EX 7'W x 8'H BOX CULV

SKEW 1.2° AH LT

STA. 258+43

PR 16'W x 9'H RC BOX CULVERT
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DOWNSTREAM CULVERT OPENING

UPSTREAM CULVERT OPENING
(LOOKING DOWNSTREAM)

(LOOKING UPSTREAM)

1007.21

872.93

939.27

886.83

963.10

886.54

990.27

873.23
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870.96

1000.0
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1000.0
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HEC-RAS INTERNAL BRIDGE CROSS SECTION EDITOR.

UPSTREAM SECTION IS BASED ON FEMA SECTION STA. 1490 WITH THE OPENING MODIFIED IN

HEC-RAS INTERNAL BRIDGE CROSS SECTION EDITOR.
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p
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8
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EXHIBIT H

NATURAL CONDITIONS HYDRAULIC
MODEL AND RESULTS
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NATURAL CONDITIONS - PERMIT MODEL



056-0240_Input_Natural-Permit.rep

                         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: 056-0240
Project File : 056-0240.prj
Run Date and Time: 8/10/2017 7:49:52 AM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Natural - FIS
Plan File : e:\0829\HECRAS\056-0240.p06

           Geometry Title: FIS-Natural (NAVD88)
           Geometry File : e:\0829\HECRAS\056-0240.g04

           Flow Title    : FIS - NAVD88
           Flow File     : e:\0829\HECRAS\056-0240.f02

Plan Summary Information:
Number of:  Cross Sections =   16    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    3    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: FIS - NAVD88
Flow File : e:\0829\HECRAS\056-0240.f02

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Main            3520    *             320             510             600             830 *
* Silver Creek    Main            914     *             365             575             680             950 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
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********************************************************************************************************
* Silver Creek    Main            10-yr            *        Known WS = 878.24        Known WS = 874.11 *
* Silver Creek    Main            50-yr            *        Known WS = 880.29        Known WS = 875.18 *
* Silver Creek    Main            100-yr           *        Known WS = 881.21        Known WS = 875.58 *
* Silver Creek    Main            500-yr           *        Known WS = 883.85        Known WS = 876.41 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: FIS-Natural (NAVD88)
Geometry File : e:\0829\HECRAS\056-0240.g04

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3520    

INPUT
Description: FEMA FIS Sta. 5.578
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.23   963.5  887.73   993.5  872.33  1006.5  872.33  1026.5  884.03
  1080.5  884.33  1580.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              310     310     310             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1573  1580.5  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3210    

INPUT
Description: FEMA FIS Sta. 5.520
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.33   963.5  887.83   993.5  872.43  1006.5  872.43  1026.5  884.13
  1080.5  884.43  1580.5  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              205     205     205             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1263  1580.5  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3005    

INPUT
Description: FEMA FIS Sta. 5.475
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************

Page 2



056-0240_Input_Natural-Permit.rep
   923.5  887.43   963.5  886.93   993.5  871.53  1006.5  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              140     140     140             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   923.5     942  887.66       T
    1058  1580.5  887.66       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 2925    

INPUT
Description: St. John's Rd Culvert (modeled as a bridge in FIS study)
Distance from Upstream XS =      50
Deck/Roadway Width        =      60
Weir Coefficient          =     2.5
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  799.85  888.43       0  899.85  886.23       0  965.85  884.63       0
  991.85  884.13       0  991.85  884.13  882.63    1000  884.13  882.63
 1008.15  884.13  882.63 1008.15  884.13       0 1029.85  884.03       0
 1099.85  883.73       0 1199.85  884.33       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  887.43   963.5  886.93  991.85  871.53 1008.15  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Coeff Contr.   Expan.
         963.5  1026.5             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   923.5     942  887.66       T
    1058  1580.5  887.66       T

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  799.85  888.43       0  899.85  886.23       0  965.85  884.63       0
  991.85  884.13       0  991.85  884.13  882.63    1000  884.13  882.63
 1008.15  884.13  882.63 1008.15  884.13       0 1029.85  884.03       0
 1099.85  883.73       0 1199.85  884.33       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  799.85  888.43  899.85  886.23  965.85  884.63  991.85  882.63  991.85  871.33
 1008.15  871.33 1008.15  882.63 1029.85  884.03 1099.85  883.73 1199.85  884.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  799.85     .05  991.85     .04 1008.15     .05
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Bank Sta: Left   Right    Coeff Contr.   Expan.
        991.85 1008.15             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  799.85     977  885.66       T
    1023 1199.85  885.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 887.1
       El of the toe of the abutment   = 871.7
    Right Embankment
       El of the top of the embankment = 884.5
       El of the toe of the abutment   = 871.7
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 60
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = Angular wing walls
       Width                           = 18
       Angle                           = 30
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 
    Optional Contraction and expansion coefficients
      At approach Section
      At upstream inside (BU)
      At downstream inside (BD)
    Piers are Continuous for the width of the bridge
    Use Geometric mean as Friction Slope Method

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 2865    

INPUT
Description: FEMA FIS Sta. 5.454
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  799.85  888.43  899.85  886.23  965.85  884.63  991.85  882.63  991.85  871.33
 1008.15  871.33 1008.15  882.63 1029.85  884.03 1099.85  883.73 1199.85  884.33

Manning's n Values        num=       3

Page 4



056-0240_Input_Natural-Permit.rep
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  799.85     .05  991.85     .04 1008.15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        991.85 1008.15               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  799.85     977  885.66       T
    1023 1199.85  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2815    

INPUT
Description: FEMA FIS Sta. 5.445
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  885.83   969.5  885.03   993.5  871.23  1006.5  871.23  1018.5  879.53
  1039.5  880.93  1139.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              645     645     645             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   939.5     952  885.66       T
    1048  1139.5  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2170    

INPUT
Description: FEMA FIS Sta. 5.320
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.63  1006.5  869.73  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              680     680     680             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1490    

INPUT
Description: FEMA FIS Sta. 5.188
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.33  1006.5  870.33  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              200     200     200             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1290    

INPUT
Description: FEMA FIS Sta. 5.152
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     993  870.53    1007  870.33    1030  882.73
    1099  885.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              376     376     376             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 914     

INPUT
Description: FEMA FIS Sta. 5.080
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.43     967  882.93     993  870.03    1007  869.83    1030  882.23
    1099  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030               50      50      50             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     937  884.66       T
    1063    1099  884.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 864     

INPUT
Description: FEMA FIS Sta 5.071
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               58      58      58             .5       .3
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Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850  986.75  883.73       T
 1013.25    1150  883.73       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 860     

INPUT
Description: Pedestrian bridge
Distance from Upstream XS =      10
Deck/Roadway Width        =       8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  884.43       0     964  883.83       0  986.75  883.73       0
  986.75  883.73  882.53   987.8  883.73  882.53  1012.2  883.73  882.53
 1013.25  883.73  882.53 1013.25  883.73       0    1029  883.93       0
    1150  885.43       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        986.75 1013.25             .5       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850  986.75  883.73       T
 1013.25    1150  883.73       T

Downstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  884.43       0     964  883.83       0  986.75  883.73       0
  986.75  883.73  882.53   987.8  883.73  882.53  1012.2  883.73  882.53
 1013.25  883.73  882.53 1013.25  883.73       0    1029  883.93       0
    1150  885.43       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
        986.75 1013.25             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     986  883.66       T
    1014    1150  883.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
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Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =     1.2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 856     

INPUT
Description: FEMA FIS Sta. 5.069
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     986  883.66       T
    1014    1150  883.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 806     

INPUT
Description: FEMA FIS Sta. 5.060
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.13     967  882.63     993  869.73    1007  869.53    1030  881.93
    1099  884.53

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              136     136     136             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     961  883.66       T
    1039    1099  883.66       T

CROSS SECTION          
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RIVER: Silver Creek    
REACH: Main               RS: 670     

INPUT
Description: FEMA FIS Sta. 5.040
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.83     967  882.33     993  869.43    1007  869.23    1030  881.63
    1099  884.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              530     530     530             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     893  883.66       T
    1107    1099  883.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 140     

INPUT
Description: FEMA FIS Sta. 4.933
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030               90      90      90             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     957  883.66       T
    1043    1099  883.66       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 90      

INPUT
Description: Melody St Bridge (modeled as bridge in FIS study)
Distance from Upstream XS =      30
Deck/Roadway Width        =      40
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  881.53  881.53     967  877.53  876.33   986.8  877.53  876.33
   990.5  877.53  876.33  1009.5  877.53  876.33  1013.2  877.53  876.33
    1027  877.53  876.33    1150  877.43  877.43    1650  879.83  879.83

Upstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
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    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     957  883.66       T
    1043    1099  883.66       T

Downstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  881.53  881.53     967  877.53  876.33   986.8  877.53  876.33
   990.5  877.53  876.33  1009.5  877.53  876.33  1013.2  877.53  876.33
    1027  877.53  876.33    1150  877.43  877.43    1650  879.83  879.83

Downstream Bridge Cross Section Data
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   986.8  876.33   990.5  868.93  1009.5  868.93
  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
         986.8  1013.2             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977  879.66       T
    1023    1650  879.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 877.7
       El of the toe of the abutment   = 869.1
    Right Embankment
       El of the top of the embankment = 877.7
       El of the toe of the abutment   = 869.1
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 42
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Page 10



056-0240_Input_Natural-Permit.rep

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: Silver Creek    
REACH: Main               RS: 50      

INPUT
Description: FEMA FIS Sta. 4.916
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   986.8  876.33   990.5  868.93  1009.5  868.93
  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         986.8  1013.2               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977  879.66       T
    1023    1650  879.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 0       

INPUT
Description: FEMA FIS Sta. 4.907
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     839  879.83     968  876.33     992  868.83    1008  869.13    1021  874.33
    1064  874.33    1072  875.53    1589  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     839     .07     968    .058    1021     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           968    1021                0       0       0             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     839     952  879.66       T
    1048    1589  879.66       T

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
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*****************************************************************
*Main            *    3520        *     .065*      .04*     .065*
*Main            *    3210        *     .065*      .04*     .065*
*Main            *    3005        *     .065*      .04*     .065*
*Main            *    2925        *Bridge   *        *        *
*Main            *    2865        *      .05*      .04*      .05*
*Main            *    2815        *      .05*      .04*      .05*
*Main            *    2170        *      .05*      .04*      .05*
*Main            *    1490        *      .05*      .04*      .05*
*Main            *    1290        *      .05*      .04*      .05*
*Main            *    914         *      .05*      .04*      .05*
*Main            *    864         *      .05*      .04*      .05*
*Main            *    860         *Bridge   *        *        *
*Main            *    856         *      .07*     .058*      .07*
*Main            *    806         *      .07*     .058*      .07*
*Main            *    670         *      .07*     .058*      .07*
*Main            *    140         *      .07*     .058*      .07*
*Main            *    90          *Bridge   *        *        *
*Main            *    50          *      .07*     .058*      .07*
*Main            *    0           *      .07*     .058*      .07*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Main            *    3520        *      310*      310*      310*
*Main            *    3210        *      205*      205*      205*
*Main            *    3005        *      140*      140*      140*
*Main            *    2925        *Bridge   *         *         *
*Main            *    2865        *       50*       50*       50*
*Main            *    2815        *      645*      645*      645*
*Main            *    2170        *      680*      680*      680*
*Main            *    1490        *      200*      200*      200*
*Main            *    1290        *      376*      376*      376*
*Main            *    914         *       50*       50*       50*
*Main            *    864         *       58*       58*       58*
*Main            *    860         *Bridge   *         *         *
*Main            *    856         *       50*       50*       50*
*Main            *    806         *      136*      136*      136*
*Main            *    670         *      530*      530*      530*
*Main            *    140         *       90*       90*       90*
*Main            *    90          *Bridge   *         *         *
*Main            *    50          *       50*       50*       50*
*Main            *    0           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Main            *    3520    *       .1*       .3*
*Main            *    3210    *       .1*       .3*
*Main            *    3005    *       .1*       .3*
*Main            *    2925    *Bridge   *         *
*Main            *    2865    *       .3*       .5*
*Main            *    2815    *       .3*       .5*
*Main            *    2170    *       .1*       .3*
*Main            *    1490    *       .1*       .3*
*Main            *    1290    *       .1*       .3*
*Main            *    914     *       .1*       .3*
*Main            *    864     *       .5*       .3*
*Main            *    860     *Bridge   *         *
*Main            *    856     *       .3*       .5*
*Main            *    806     *       .3*       .5*
*Main            *    670     *       .1*       .3*
*Main            *    140     *       .1*       .3*
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*Main            *    90      *Bridge   *         *
*Main            *    50      *       .3*       .5*
*Main            *    0       *       .3*       .5*
*******************************************************
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NATURAL CONDITIONS - DESIGN MODEL
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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: 056-0240
Project File : 056-0240.prj
Run Date and Time: 5/11/2018 5:11:18 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Design - Natural
Plan File : e:\0829\HECRAS\056-0240.p03

           Geometry Title: Modified Natural
           Geometry File : e:\0829\HECRAS\056-0240.g07

           Flow Title    : FIS - NAVD88
           Flow File     : e:\0829\HECRAS\056-0240.f02

Plan Summary Information:
Number of:  Cross Sections =   31    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    3    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: FIS - NAVD88
Flow File : e:\0829\HECRAS\056-0240.f02

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Main            3520    *             320             510             600             830 *
* Silver Creek    Main            914     *             365             575             680             950 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
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********************************************************************************************************
* Silver Creek    Main            10-yr            *        Known WS = 878.24        Known WS = 874.11 *
* Silver Creek    Main            50-yr            *        Known WS = 880.29        Known WS = 875.18 *
* Silver Creek    Main            100-yr           *        Known WS = 881.21        Known WS = 875.58 *
* Silver Creek    Main            500-yr           *        Known WS = 883.85        Known WS = 876.41 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Modified Natural
Geometry File : e:\0829\HECRAS\056-0240.g07

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3520    

INPUT
Description: FEMA FIS Sta. 5.578
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.23   963.5  887.73   993.5  872.33  1006.5  872.33  1026.5  884.03
  1080.5  884.33  1580.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              310     310     310             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3210    

INPUT
Description: FEMA FIS Sta. 5.520
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.33   963.5  887.83   993.5  872.43  1006.5  872.43  1026.5  884.13
  1080.5  884.43  1580.5  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              205     205     205             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3005    

INPUT
Description: FEMA FIS Sta. 5.475
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  887.43   963.5  886.93   993.5  871.53  1006.5  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
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   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5            114.9   114.9   114.9             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2890.1  

INPUT
Description: U/S Face St Johns Rd Culvert
Station Elevation Data    num=      20
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  895.14  888.94  930.24  886.15  951.06  884.93  960.49  884.51  976.26  880.13
  989.54  873.71  991.22  872.57    1000  871.98 1009.06   872.4 1011.84   873.8
 1023.21  876.62 1023.88  880.06 1038.54  884.73 1058.98   886.1 1070.47   886.2
 1079.73  886.12 1091.72  885.73  1111.8     886  1128.8  885.79 1156.04  886.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  895.14     .05  960.49     .04 1038.54     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        960.49 1038.54             92.7    92.7    92.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  895.14     980  885.13       T
    1021 1156.04  884.52       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1150 1156.04     895

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 2847.6  

INPUT
Description: St. John's Rd Culvert (modeled as a bridge in FIS study)
Distance from Upstream XS =    12.5
Deck/Roadway Width        =      60
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      19
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   802.2  889.13     865   835.3  888.25     865   842.8  888.06     865
   903.1  886.56     865  991.85  884.91     865  991.85  884.91   883.1
  1002.7  884.71   883.1 1008.15  884.65   883.1 1008.15  884.65     865
  1048.6  884.23     865  1057.2  884.14     865  1089.1  884.08     865
  1093.3  884.12     865  1102.8  884.23     865  1119.1  884.25     865
  1164.4   884.5     865  1202.7   884.9     865  1245.3  885.27     865
  1302.8  885.29     865

Upstream Bridge Cross Section Data
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  895.14  888.94  930.24  886.15  951.06  884.93  960.49  884.51  976.26  880.13
  989.54  873.71  991.22  872.57     992     872    1000     872    1008     872
 1009.06   872.4 1011.84   873.8 1023.21  876.62 1023.88  880.06 1038.54  884.73
 1058.98   886.1 1070.47   886.2 1079.73  886.12 1091.72  885.73  1111.8     886
  1128.8  885.79 1156.04  886.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  895.14     .05  960.49     .04 1038.54     .05
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Bank Sta: Left   Right    Coeff Contr.   Expan.
        960.49 1038.54             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  895.14     980  885.13       T
    1021 1156.04  884.52       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1150 1156.04     895

Downstream  Deck/Roadway Coordinates
    num=      19
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   802.2  889.13     865   835.3  888.25     865   842.8  888.06     865
   903.1  886.56     865  991.85  884.91     865  991.85  884.91   883.1
  1002.7  884.71   883.1 1008.15  884.65   883.1 1008.15  884.65     865
  1048.6  884.23     865  1057.2  884.14     865  1089.1  884.08     865
  1093.3  884.12     865  1102.8  884.23     865  1119.1  884.25     865
  1164.4   884.5     865  1202.7   884.9     865  1245.3  885.27     865
  1302.8  885.29     865

Downstream Bridge Cross Section Data
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  843.45  886.41  860.11  885.29  874.37  884.71  898.74  884.44   927.4  883.14
  947.26   883.5  974.88  880.12  976.56  880.19  987.41  873.83  988.87  872.45
     992     872    1000     872    1008     872 1015.59  872.48 1018.13   874.1
  1023.8  880.19 1036.31  882.93 1047.14  883.64 1057.56  883.68 1066.24  883.65
 1081.39  883.71 1091.02  883.77  1099.8  883.77 1108.55  883.59 1117.25  884.76

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  843.45     .05  947.26     .04 1036.31     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        947.26 1036.31             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  843.45     982   884.1       T
    1018 1117.25  883.55       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1047.14  1099.8     895

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 887.1
       El of the toe of the abutment   = 872
    Right Embankment
       El of the top of the embankment = 884.5
       El of the toe of the abutment   = 872
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 60
    Centroid station of bridge opening = 1000
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    Wing Wall Type                     = Angular wing walls
       Width                           = 18
       Angle                           = 30
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 
    Optional Contraction and expansion coefficients
      At approach Section
      At upstream inside (BU)
      At downstream inside (BD)
    Piers are Continuous for the width of the bridge
    Use Geometric mean as Friction Slope Method

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: Silver Creek    
REACH: Main               RS: 2797.4  

INPUT
Description: D/S Face St. John's Rd. Culvert
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  843.45  886.41  860.11  885.29  874.37  884.71  898.74  884.44   927.4  883.14
  947.26   883.5  974.88  880.12  976.56  880.19  987.41  873.83  988.87  872.45
    1000  872.06 1015.59  872.48 1018.13   874.1  1023.8  880.19 1036.31  882.93
 1047.14  883.64 1057.56  883.68 1066.24  883.65 1081.39  883.71 1091.02  883.77
  1099.8  883.77 1108.55  883.59 1117.25  884.76

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  843.45     .05  947.26     .04 1036.31     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        947.26 1036.31            291.7   291.7   291.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  843.45     982   884.1       T
    1018 1117.25  883.55       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1047.14  1099.8     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2505.7  

INPUT
Description: 1000' Upstream
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  824.02   887.7  908.53  885.28   961.5  884.23   991.3  873.06  995.21  871.83
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    1000  870.71  1005.8  871.86 1006.58  873.09 1032.77   882.6 1059.46  884.35
 1103.24  886.06    1153  886.25

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  824.02     .05   961.5     .04 1032.77     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         961.5 1032.77            335.7   335.7   335.7             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1103    1153     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2170    

INPUT
Description: FEMA FIS Sta. 5.320
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.63  1006.5  869.73  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5             97.7    97.7    97.7             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2072.3  

INPUT
Description: 630' Upstream
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  744.48  887.04  826.03  886.58  897.61  885.58  967.36  884.24  993.63  871.08
    1000  871.24 1010.07  871.27    1024  878.47  1083.7  881.52    1127   882.6
    1192     883

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  744.48     .05  967.36     .04    1024     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        967.36    1024               75   133.3     241             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1135    1192     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1939    

INPUT
Description: 500' Upstream
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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  850.48  887.32  967.55  885.98  993.44  872.53  996.58  871.33    1000  870.86
 1004.42  871.37 1007.57  872.61 1020.23  880.52  1024.6  882.41 1065.82  883.58
 1140.45  886.21    1180   886.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  850.48     .05  967.55     .04  1024.6     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        967.55  1024.6            188.6   188.6   188.6             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1140.85    1180     905

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1750.4  

INPUT
Description: 300' Upstream
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  756.64  890.69  817.34  888.93  825.73  887.86  905.15  886.97  968.79  886.11
  993.03  872.27  994.31  871.08    1000  870.88 1005.79  871.49 1007.56  872.16
 1026.49  882.93 1056.52  886.16 1095.75  887.05    1136   887.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  756.64     .05  968.79     .04 1026.49     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        968.79 1026.49            107.8   107.8   107.8             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
************************************************
     825     905     900 1095.75    1136     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1642.6  

INPUT
Description: 200' Upstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  869.82  886.36  906.86  885.93  938.57   885.9  962.16  885.47  968.46  885.24
  969.77  885.17  991.26  872.58  992.41  870.52    1000  870.63  1006.9  871.27
 1010.61  873.77 1021.14  884.15 1023.62  884.16 1077.77  887.19 1122.42   887.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  869.82     .05  968.46     .04 1023.62     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        968.46 1023.62               95     114     136             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
************************************************
  869.82  906.86     905 1077.77 1122.42     907

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1528.6  
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INPUT
Description: 100' Uptream
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   851.4  889.18  896.65  886.23  923.82  886.49  933.91  886.85  943.34  886.81
   963.1  886.55  990.27  873.23  993.98  870.96    1000  870.49 1004.07  870.98
 1007.21  872.93 1027.17  884.82 1070.94  889.23 1121.37  889.41

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   851.4     .05   963.1     .04 1027.17     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.1 1027.17             38.6    38.6    38.6             .1       .3
Left Levee      Station=  933.91      Elevation=  886.85
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1082 1121.37     910

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1490    

INPUT
Description: FEMA FIS Sta. 5.188
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.33  1006.5  870.33  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5            266.1     200     200             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1290    

INPUT
Description: FEMA FIS Sta. 5.152
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     993  870.53    1007  870.33    1030  882.73
    1099  885.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030            174.7   174.7   174.7             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1115.3  

INPUT
Description: 180' Downstream

Page 8



056-0240_Design-Natural_Input.rep
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  893.44  883.54  908.68  884.01  925.37  884.04  932.73  883.75   973.2  882.92
  993.01  870.54  995.55  869.83    1000   869.4 1005.16  870.73 1007.95  871.27
    1011  873.69 1028.59  881.44 1077.12  883.65  1132.6  884.78 1242.23  886.05

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  893.44     .05   973.2     .04 1028.59     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         973.2 1028.59               48      48      48             .1       .3
Left Levee      Station=  925.37      Elevation=  884.04

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1067.3  

INPUT
Description: 230' Downstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.82  883.04  901.14   883.6  922.39  883.35  934.15  883.39  958.36  883.75
  975.79  882.25  993.36  870.76  994.87  869.85    1000  869.53 1003.41  869.76
  1006.8  870.84  1010.7  873.23 1025.94  880.44 1074.79  883.35 1118.97  884.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.82     .05  975.79     .04 1025.94     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        975.79 1025.94             70.7    70.7    70.7             .1       .3
Left Levee      Station=  958.36      Elevation=  883.75

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 996.6   

INPUT
Description: 300' Downstream
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   883.5  884.59  936.05  883.52  966.38   883.5  975.34  882.83  993.33  871.36
  993.85  869.81    1000  870.03 1006.39  870.05 1007.58  871.25 1024.84  880.27
 1087.46  882.76 1137.35  883.53 1200.63  883.56  1255.9  882.93 1321.41  885.89
 1401.88  884.79

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   883.5     .05  975.34     .04 1024.84     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        975.34 1024.84             82.6    82.6    82.6             .1       .3
Right Levee     Station= 1200.63      Elevation=  883.56

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 914     

INPUT
Description: FEMA FIS Sta. 5.080
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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********************************************************************************
     929  885.43     967  882.93     993  870.03    1007  869.83    1030  882.23
    1099  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030            32.55   32.55   32.55             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 881.45  

INPUT
Description: U/S Face of Footbridge
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        965.76 1027.89            17.45   17.45   17.45             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983  884.25       F
    1017    1172   883.7       F
Right Levee     Station= 1090.88      Elevation=  885.58

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 874.6   

INPUT
Description: Footbridge
Distance from Upstream XS =    3.85
Deck/Roadway Width        =       6
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  882.26  884.57     865  929.76  884.11     865  958.59  884.14     865
   965.2  884.41     865     973   884.2     865  986.75  884.26       0
  986.75  884.26  883.11 1013.25   883.8  882.65 1013.25   883.8       0
    1025  883.62       0  1030.2  883.62       0  1090.5  885.58       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        965.76 1027.89             .3       .5
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Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983  884.25       F
    1017    1172   883.7       F
Right Levee     Station= 1090.88      Elevation=  885.58

Downstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  882.26  884.57     865  929.76  884.11     865  958.59  884.14     865
   965.2  884.41     865     973   884.2     865  986.75  884.26       0
  986.75  884.26  883.11 1013.25   883.8  882.65 1013.25   883.8       0
    1025  883.62       0  1030.2  883.62       0  1090.5  885.58       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        965.76 1027.89             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983   883.1       F
    1017    1172   883.1       F

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =     1.2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 864     

INPUT
Description: FIS 5.071
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25                8       8       8             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     983   883.1       F
    1017    1150   883.1       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 856     

INPUT
Description: FEMA FIS Sta. 5.069
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     979   883.1       T
    1021    1150   883.1       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 806     

INPUT
Description: FEMA FIS Sta. 5.060
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.13     967  882.63     993  869.73    1007  869.53    1030  881.93
    1099  884.53

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030             11.6    11.6    11.6             .3       .5

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 794.4   

INPUT
Description: 500' Downstream
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  877.49  885.39   926.1  884.67  955.49  884.46  962.42  883.92  991.04  871.31
   993.1  869.94    1000  869.78 1005.61   869.6 1007.18  871.33 1029.18  882.05
 1098.98  884.64 1159.42  883.78 1235.12  882.53 1321.44   882.4 1336.83  881.65
 1343.53  881.98 1419.72  883.92 1466.06   883.5
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  877.49     .07  962.42    .058 1029.18     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        962.42 1029.18            124.4   124.4   124.4             .1       .3
Right Levee     Station= 1098.98      Elevation=  884.64
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1419.72 1466.06     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 670     

INPUT
Description: FEMA FIS Sta. 5.040
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.83     967  882.33     993  869.43    1007  869.23    1030  881.63
    1099  884.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              405     405     405             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 265     

INPUT
Description: 1000' Downstream
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  908.54  889.91   932.7  884.83  973.22  881.49  991.82   870.7  993.81  869.26
    1000  868.94 1007.26  869.66 1008.74  870.74 1026.86   879.4 1043.83  879.41
 1068.35  883.11 1121.87  884.72

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  908.54     .07  973.22    .058 1026.86     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        973.22 1026.86            121.5   121.5   121.5             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1058 1121.87     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 143.5   

INPUT
Description: Surveyed XS by Strand 2017 (1120' Downstream)
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  955.78     884  962.42  883.55  964.96  882.55  981.73  878.72   987.8  872.26
  991.65  871.47  993.29  870.08   995.9  868.86    1000  868.83 1007.04   869.4

Page 13



056-0240_Design-Natural_Input.rep
 1008.01  870.07 1008.89  871.85  1010.7  872.08 1017.88  874.24 1025.55  877.33
  1053.4  878.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  955.78     .07  981.73    .058 1025.55     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        981.73 1025.55              3.5     3.5     3.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1047  1053.4     879       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 140     

INPUT
Description: FEMA FIS Sta. 4.933
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030             88.1    88.1    88.1             .1       .3

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 89      

INPUT
Description: Melody Lane
Distance from Upstream XS =    30.6
Deck/Roadway Width        =    40.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   939.2  880.64          963.57   879.9          985.83  879.13        
     987   879.1             987   879.1     877 1000.64  878.76  876.61
    1013  878.45  876.25    1013  878.45            1015  878.41        
 1039.28  877.88         1070.81  877.41        

Upstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     987  876.35  993.74   869.6  994.58  869.34
    1000  869.48 1004.64  869.61 1007.22  871.87    1013  873.23    1030  881.33
    1099  883.93

Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
     929     .07     967    .058     987    .012  993.74    .058 1004.64    .012
    1013    .058    1030     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .1       .3

Downstream  Deck/Roadway Coordinates
    num=      11
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     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   939.2  880.64          963.57   879.9          985.83  879.13        
     987   879.1             987   879.1  876.93 1000.64  878.76  876.59
    1013  878.45  876.28    1013  878.45            1015  878.41        
 1039.28  877.88         1070.81  877.41        

Downstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  956.61  881.48  980.92  878.89  984.85  878.51     987  876.01  994.03  869.49
    1000   869.6 1005.54  869.66 1010.87  873.44    1013  873.44 1025.01  876.63
 1059.93  878.34

Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  956.61     .07  984.85    .058     987    .012  994.03    .058 1005.54    .012
    1013    .058 1025.01     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
        984.85 1025.01             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1022 1059.93  878.34       F

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 877.53
       El of the toe of the abutment   = 868.93
    Right Embankment
       El of the top of the embankment = 877.53
       El of the toe of the abutment   = 868.93
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 42
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

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
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       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 51.9    

INPUT
Description: Surveyed XS by Strand 2017 (1210' Downstream)
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  956.61  881.48  980.92  878.89  984.85  878.51  993.08  870.16  993.92   869.3
  995.65  869.24    1000  869.44 1005.68  869.42 1006.85  870.05 1008.36  871.93
 1014.15  872.74 1025.01  876.63 1059.93  878.34

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  956.61     .07  984.85    .058 1025.01     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        984.85 1025.01              1.9     1.9     1.9             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1022 1059.93  878.34       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 50      

INPUT
Description: FEMA FIS Sta. 4.916
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   968.8 877.421   986.8  876.33   990.5  868.93
  1009.5  868.93  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         986.8  1013.2               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977     878       T
    1023    1650     878       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2.5     

INPUT
Description: Surveyed XS by Strand 2017 (1260' Downstream)
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  963.21  881.37   976.5  878.83  980.28  878.27   985.7  874.85  990.84  870.95
  991.87  870.07  992.27  869.75  993.35  869.29    1000  868.55 1005.62  869.37
 1006.74  870.08 1008.31  871.33 1014.02  872.82 1021.92  875.74  1066.6  878.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  963.21     .07  980.28    .058 1021.92     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
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        980.28 1021.92              2.5     2.5     2.5             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1046  1066.6     878       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 0       

INPUT
Description: FEMA FIS Sta. 4.907
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     839  879.83     968  876.33     992  868.83    1008  869.13    1021  874.33
    1064  874.33    1072  875.53    1589  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     839     .07     968    .058    1021     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           968    1021                0       0       0             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     839     952     878       T
    1048    1589     878       T

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
*****************************************************************
*Main            *    3520        *     .065*      .04*     .065*
*Main            *    3210        *     .065*      .04*     .065*
*Main            *    3005        *     .065*      .04*     .065*
*Main            *    2890.1      *      .05*      .04*      .05*
*Main            *    2847.6      *Bridge   *        *        *
*Main            *    2797.4      *      .05*      .04*      .05*
*Main            *    2505.7      *      .05*      .04*      .05*
*Main            *    2170        *      .05*      .04*      .05*
*Main            *    2072.3      *      .05*      .04*      .05*
*Main            *    1939        *      .05*      .04*      .05*
*Main            *    1750.4      *      .05*      .04*      .05*
*Main            *    1642.6      *      .05*      .04*      .05*
*Main            *    1528.6      *      .05*      .04*      .05*
*Main            *    1490        *      .05*      .04*      .05*
*Main            *    1290        *      .05*      .04*      .05*
*Main            *    1115.3      *      .05*      .04*      .05*
*Main            *    1067.3      *      .05*      .04*      .05*
*Main            *    996.6       *      .05*      .04*      .05*
*Main            *    914         *      .05*      .04*      .05*
*Main            *    881.45      *      .05*      .04*      .05*
*Main            *    874.6       *Bridge   *        *        *
*Main            *    864         *      .05*      .04*      .05*
*Main            *    856         *      .07*     .058*      .07*
*Main            *    806         *      .07*     .058*      .07*
*Main            *    794.4       *      .07*     .058*      .07*
*Main            *    670         *      .07*     .058*      .07*
*Main            *    265         *      .07*     .058*      .07*
*Main            *    143.5       *      .07*     .058*      .07*
*Main            *    140         *      .07*     .058*      .07*
*Main            *    89          *Bridge   *        *        *
*Main            *    51.9        *      .07*     .058*      .07*
*Main            *    50          *      .07*     .058*      .07*
*Main            *    2.5         *      .07*     .058*      .07*
*Main            *    0           *      .07*     .058*      .07*
*****************************************************************
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********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Main            *    3520        *      310*      310*      310*
*Main            *    3210        *      205*      205*      205*
*Main            *    3005        *    114.9*    114.9*    114.9*
*Main            *    2890.1      *     92.7*     92.7*     92.7*
*Main            *    2847.6      *Bridge   *         *         *
*Main            *    2797.4      *    291.7*    291.7*    291.7*
*Main            *    2505.7      *    335.7*    335.7*    335.7*
*Main            *    2170        *     97.7*     97.7*     97.7*
*Main            *    2072.3      *       75*    133.3*      241*
*Main            *    1939        *    188.6*    188.6*    188.6*
*Main            *    1750.4      *    107.8*    107.8*    107.8*
*Main            *    1642.6      *       95*      114*      136*
*Main            *    1528.6      *     38.6*     38.6*     38.6*
*Main            *    1490        *    266.1*      200*      200*
*Main            *    1290        *    174.7*    174.7*    174.7*
*Main            *    1115.3      *       48*       48*       48*
*Main            *    1067.3      *     70.7*     70.7*     70.7*
*Main            *    996.6       *     82.6*     82.6*     82.6*
*Main            *    914         *    32.55*    32.55*    32.55*
*Main            *    881.45      *    17.45*    17.45*    17.45*
*Main            *    874.6       *Bridge   *         *         *
*Main            *    864         *        8*        8*        8*
*Main            *    856         *       50*       50*       50*
*Main            *    806         *     11.6*     11.6*     11.6*
*Main            *    794.4       *    124.4*    124.4*    124.4*
*Main            *    670         *      405*      405*      405*
*Main            *    265         *    121.5*    121.5*    121.5*
*Main            *    143.5       *      3.5*      3.5*      3.5*
*Main            *    140         *     88.1*     88.1*     88.1*
*Main            *    89          *Bridge   *         *         *
*Main            *    51.9        *      1.9*      1.9*      1.9*
*Main            *    50          *       50*       50*       50*
*Main            *    2.5         *      2.5*      2.5*      2.5*
*Main            *    0           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Main            *    3520    *       .1*       .3*
*Main            *    3210    *       .1*       .3*
*Main            *    3005    *       .1*       .3*
*Main            *    2890.1  *       .3*       .5*
*Main            *    2847.6  *Bridge   *         *
*Main            *    2797.4  *       .3*       .5*
*Main            *    2505.7  *       .1*       .3*
*Main            *    2170    *       .1*       .3*
*Main            *    2072.3  *       .1*       .3*
*Main            *    1939    *       .1*       .3*
*Main            *    1750.4  *       .1*       .3*
*Main            *    1642.6  *       .1*       .3*
*Main            *    1528.6  *       .1*       .3*
*Main            *    1490    *       .1*       .3*
*Main            *    1290    *       .1*       .3*
*Main            *    1115.3  *       .1*       .3*
*Main            *    1067.3  *       .1*       .3*
*Main            *    996.6   *       .1*       .3*
*Main            *    914     *       .1*       .3*
*Main            *    881.45  *       .3*       .5*
*Main            *    874.6   *Bridge   *         *
*Main            *    864     *       .3*       .5*
*Main            *    856     *       .3*       .5*
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*Main            *    806     *       .3*       .5*
*Main            *    794.4   *       .1*       .3*
*Main            *    670     *       .1*       .3*
*Main            *    265     *       .1*       .3*
*Main            *    143.5   *       .1*       .3*
*Main            *    140     *       .1*       .3*
*Main            *    89      *Bridge   *         *
*Main            *    51.9    *       .3*       .5*
*Main            *    50      *       .3*       .5*
*Main            *    2.5     *       .3*       .5*
*Main            *    0       *       .3*       .5*
*******************************************************
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EXISTING CONDITIONS HYDRAULIC
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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: 056-0240
Project File : 056-0240.prj
Run Date and Time: 8/10/2017 2:26:27 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Existing - FIS
Plan File : e:\0829\HECRAS\056-0240.p05

           Geometry Title: FIS Model (NAVD88)
           Geometry File : e:\0829\HECRAS\056-0240.g03

           Flow Title    : FIS - NAVD88
           Flow File     : e:\0829\HECRAS\056-0240.f02

Plan Summary Information:
Number of:  Cross Sections =   18    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    4    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: FIS - NAVD88
Flow File : e:\0829\HECRAS\056-0240.f02

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Main            3520    *             320             510             600             830 *
* Silver Creek    Main            914     *             365             575             680             950 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
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********************************************************************************************************
* Silver Creek    Main            10-yr            *        Known WS = 878.24        Known WS = 874.11 *
* Silver Creek    Main            50-yr            *        Known WS = 880.29        Known WS = 875.18 *
* Silver Creek    Main            100-yr           *        Known WS = 881.21        Known WS = 875.58 *
* Silver Creek    Main            500-yr           *        Known WS = 883.85        Known WS = 876.41 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: FIS Model (NAVD88)
Geometry File : e:\0829\HECRAS\056-0240.g03

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3520    

INPUT
Description: FEMA FIS Sta. 5.578
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.23   963.5  887.73   993.5  872.33  1006.5  872.33  1026.5  884.03
  1080.5  884.33  1580.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              310     310     310             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1573  1580.5  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3210    

INPUT
Description: FEMA FIS Sta. 5.520
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.33   963.5  887.83   993.5  872.43  1006.5  872.43  1026.5  884.13
  1080.5  884.43  1580.5  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              205     205     205             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1263  1580.5  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3005    

INPUT
Description: FEMA FIS Sta. 5.475
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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   923.5  887.43   963.5  886.93   993.5  871.53  1006.5  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              140     140     140             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   923.5     942  887.66       T
    1058  1580.5  887.66       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 2925    

INPUT
Description: St. John's Rd Culvert (modeled as a bridge in FIS study)
Distance from Upstream XS =      50
Deck/Roadway Width        =      60
Weir Coefficient          =     2.5
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  799.85  888.43       0  899.85  886.23       0  965.85  884.63       0
  991.85  884.13       0  991.85  884.13  882.63    1000  884.13  882.63
 1008.15  884.13  882.63 1008.15  884.13       0 1029.85  884.03       0
 1099.85  883.73       0 1199.85  884.33       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  887.43   963.5  886.93  991.85  871.53 1008.15  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Coeff Contr.   Expan.
         963.5  1026.5             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   923.5     942  887.66       T
    1058  1580.5  887.66       T

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  799.85  888.43       0  899.85  886.23       0  965.85  884.63       0
  991.85  884.13       0  991.85  884.13  882.63    1000  884.13  882.63
 1008.15  884.13  882.63 1008.15  884.13       0 1029.85  884.03       0
 1099.85  883.73       0 1199.85  884.33       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  799.85  888.43  899.85  886.23  965.85  884.63  991.85  882.63  991.85  871.33
 1008.15  871.33 1008.15  882.63 1029.85  884.03 1099.85  883.73 1199.85  884.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  799.85     .05  991.85     .04 1008.15     .05
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Bank Sta: Left   Right    Coeff Contr.   Expan.
        991.85 1008.15             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  799.85     977  885.66       T
    1023 1199.85  885.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 887.1
       El of the toe of the abutment   = 871.7
    Right Embankment
       El of the top of the embankment = 884.5
       El of the toe of the abutment   = 871.7
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 60
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = Angular wing walls
       Width                           = 18
       Angle                           = 30
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 
    Optional Contraction and expansion coefficients
      At approach Section
      At upstream inside (BU)
      At downstream inside (BD)
    Piers are Continuous for the width of the bridge
    Use Geometric mean as Friction Slope Method

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 2865    

INPUT
Description: FEMA FIS Sta. 5.454
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  799.85  888.43  899.85  886.23  965.85  884.63  991.85  882.63  991.85  871.33
 1008.15  871.33 1008.15  882.63 1029.85  884.03 1099.85  883.73 1199.85  884.33

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  799.85     .05  991.85     .04 1008.15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        991.85 1008.15               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  799.85     977  885.66       T
    1023 1199.85  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2815    

INPUT
Description: FEMA FIS Sta. 5.445
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  885.83   969.5  885.03   993.5  871.23  1006.5  871.23  1018.5  879.53
  1039.5  880.93  1139.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              645     645     645             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   939.5     952  885.66       T
    1048  1139.5  885.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2170    

INPUT
Description: FEMA FIS Sta. 5.320
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.63  1006.5  869.73  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              680     680     680             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1490    

INPUT
Description: FEMA FIS Sta. 5.188
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.33  1006.5  870.33  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5             54.1    54.1    54.1             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1063  1139.5  891.66       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1435.9  

INPUT
Description: IL-47 Upstream Face Culvert, Surveyed XS
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  803.56  894.55     856  891.29  890.12  889.98  920.43  889.33  939.27  888.53
  947.97  888.65  956.46   888.7  963.67  888.49  977.35  882.29  994.58  871.41
  995.47  870.78    1000   870.5 1005.38  870.95 1006.63  871.38  1022.5  882.28
 1028.94  886.82 1077.33  889.97 1133.08  889.98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  803.56     .05  963.67     .04 1028.94     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        963.67 1028.94            113.7   113.7   113.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  803.56     991     892       F
    1009 1133.08  891.45       F

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 1382.75 

INPUT
Description: IL 47 Culvert (modeled as bridge in FIS study)
Distance from Upstream XS =     2.8
Deck/Roadway Width        =   100.7
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   712.5   895.2     865   793.1  894.24     865     946  892.33     865
  994.09  891.79  870.72  994.09  891.79  878.72 1005.92  891.66  878.72
 1005.92  891.66  870.72  1073.2   890.9     865  1184.7  889.62     865
  1231.5   889.1     865  1328.5  888.01     865    1404  887.14     865

Upstream Bridge Cross Section Data
Station Elevation Data    num=      20
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  803.56  894.55     856  891.29  890.12  889.98  920.43  889.33  939.27  888.53
  947.97  888.65  956.46   888.7  963.67  888.49  977.35  882.29  994.09  871.73
  994.58  871.41  995.47  870.78    1000   870.5 1005.38  870.95 1005.92  871.14
 1006.63  871.38  1022.5  882.28 1028.94  886.82 1077.33  889.97 1133.08  889.98

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  803.56     .05  963.67     .04  994.09    .015 1005.92     .04 1028.94     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        963.67 1028.94             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
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  803.56     991     892       F
    1009 1133.08  891.45       F

Downstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   712.5   895.2     865   793.1  894.24     865     946  892.33     865
   996.5  891.76  869.74   996.5  891.76  877.74  1003.5  891.69  877.74
  1003.5  891.69  869.74  1073.2   890.9     865  1184.7  889.62     865
  1231.5   889.1     865  1328.5  888.01     865    1404  887.14     865

Downstream Bridge Cross Section Data
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  807.37  891.27  820.65  888.52   856.1  886.31  913.21  883.32  972.25  878.82
  993.09  871.38  995.53  869.98   996.5  869.98    1000     870  1003.5  870.23
 1006.94  870.46 1008.09  871.46 1036.73  885.64 1089.88  886.62 1145.65  886.73
 1200.12  887.51 1258.17  888.47 1313.25   888.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  807.37     .05  972.25     .04 1036.73     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        972.25 1036.73             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  807.37     991   890.8       T
    1009 1313.25   890.6       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Energy

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 1322.2  

INPUT
Description: IL 47 Downstream Culvert XS, Surveyed
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  807.37  891.27  820.65  888.52   856.1  886.31  913.21  883.32  972.25  878.82
  993.09  871.38  995.53  869.98    1000     870 1006.94  870.46 1008.09  871.46
 1036.73  885.64 1089.88  886.62 1145.65  886.73 1200.12  887.51 1258.17  888.47
 1313.25   888.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
  807.37     .05  972.25     .04 1036.73     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        972.25 1036.73             32.2    32.2    32.2             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  807.37     991   890.8       T
    1009 1313.25   890.6       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1290    

INPUT
Description: FEMA FIS Sta. 5.152
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     993  870.53    1007  870.33    1030  882.73
    1099  885.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              376     376     376             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     975  890.66       T
    1025    1099  890.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 914     

INPUT
Description: FEMA FIS Sta. 5.080
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.43     967  882.93     993  870.03    1007  869.83    1030  882.23
    1099  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030               50      50      50             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     937  884.66       T
    1063    1099  884.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 864     

INPUT
Description: FEMA FIS Sta 5.071
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Page 8



056-0240_Input_Existing-Permit.rep

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               58      58      58             .5       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850  986.75  883.73       T
 1013.25    1150  883.73       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 860     

INPUT
Description: Pedestrian bridge
Distance from Upstream XS =      10
Deck/Roadway Width        =       8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  884.43       0     964  883.83       0  986.75  883.73       0
  986.75  883.73  882.53   987.8  883.73  882.53  1012.2  883.73  882.53
 1013.25  883.73  882.53 1013.25  883.73       0    1029  883.93       0
    1150  885.43       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        986.75 1013.25             .5       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850  986.75  883.73       T
 1013.25    1150  883.73       T

Downstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  884.43       0     964  883.83       0  986.75  883.73       0
  986.75  883.73  882.53   987.8  883.73  882.53  1012.2  883.73  882.53
 1013.25  883.73  882.53 1013.25  883.73       0    1029  883.93       0
    1150  885.43       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
        986.75 1013.25             .3       .5
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Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     986  883.66       T
    1014    1150  883.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =     1.2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 856     

INPUT
Description: FEMA FIS Sta. 5.069
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     986  883.66       T
    1014    1150  883.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 806     

INPUT
Description: FEMA FIS Sta. 5.060
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.13     967  882.63     993  869.73    1007  869.53    1030  881.93
    1099  884.53

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              136     136     136             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     961  883.66       T
    1039    1099  883.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 670     

INPUT
Description: FEMA FIS Sta. 5.040
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.83     967  882.33     993  869.43    1007  869.23    1030  881.63
    1099  884.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              530     530     530             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     893  883.66       T
    1107    1099  883.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 140     

INPUT
Description: FEMA FIS Sta. 4.933
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030               90      90      90             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     957  883.66       T
    1043    1099  883.66       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 90      

INPUT
Description: Melody St Bridge (modeled as bridge in FIS study)
Distance from Upstream XS =      30
Deck/Roadway Width        =      40
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  881.53  881.53     967  877.53  876.33   986.8  877.53  876.33
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   990.5  877.53  876.33  1009.5  877.53  876.33  1013.2  877.53  876.33
    1027  877.53  876.33    1150  877.43  877.43    1650  879.83  879.83

Upstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     957  883.66       T
    1043    1099  883.66       T

Downstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  881.53  881.53     967  877.53  876.33   986.8  877.53  876.33
   990.5  877.53  876.33  1009.5  877.53  876.33  1013.2  877.53  876.33
    1027  877.53  876.33    1150  877.43  877.43    1650  879.83  879.83

Downstream Bridge Cross Section Data
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   986.8  876.33   990.5  868.93  1009.5  868.93
  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
         986.8  1013.2             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977  879.66       T
    1023    1650  879.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 877.7
       El of the toe of the abutment   = 869.1
    Right Embankment
       El of the top of the embankment = 877.7
       El of the toe of the abutment   = 869.1
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 42
    Centroid station of bridge opening = 1000
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    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

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: Silver Creek    
REACH: Main               RS: 50      

INPUT
Description: FEMA FIS Sta. 4.916
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   986.8  876.33   990.5  868.93  1009.5  868.93
  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         986.8  1013.2               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977  879.66       T
    1023    1650  879.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 0       

INPUT
Description: FEMA FIS Sta. 4.907
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     839  879.83     968  876.33     992  868.83    1008  869.13    1021  874.33
    1064  874.33    1072  875.53    1589  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     839     .07     968    .058    1021     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           968    1021                0       0       0             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     839     952  879.66       T
    1048    1589  879.66       T
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********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
*****************************************************************
*Main            *    3520        *     .065*      .04*     .065*
*Main            *    3210        *     .065*      .04*     .065*
*Main            *    3005        *     .065*      .04*     .065*
*Main            *    2925        *Bridge   *        *        *
*Main            *    2865        *      .05*      .04*      .05*
*Main            *    2815        *      .05*      .04*      .05*
*Main            *    2170        *      .05*      .04*      .05*
*Main            *    1490        *      .05*      .04*      .05*
*Main            *    1435.9      *      .05*      .04*      .05*
*Main            *    1382.75     *Bridge   *        *        *
*Main            *    1322.2      *      .05*      .04*      .05*
*Main            *    1290        *      .05*      .04*      .05*
*Main            *    914         *      .05*      .04*      .05*
*Main            *    864         *      .05*      .04*      .05*
*Main            *    860         *Bridge   *        *        *
*Main            *    856         *      .07*     .058*      .07*
*Main            *    806         *      .07*     .058*      .07*
*Main            *    670         *      .07*     .058*      .07*
*Main            *    140         *      .07*     .058*      .07*
*Main            *    90          *Bridge   *        *        *
*Main            *    50          *      .07*     .058*      .07*
*Main            *    0           *      .07*     .058*      .07*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Main            *    3520        *      310*      310*      310*
*Main            *    3210        *      205*      205*      205*
*Main            *    3005        *      140*      140*      140*
*Main            *    2925        *Bridge   *         *         *
*Main            *    2865        *       50*       50*       50*
*Main            *    2815        *      645*      645*      645*
*Main            *    2170        *      680*      680*      680*
*Main            *    1490        *     54.1*     54.1*     54.1*
*Main            *    1435.9      *    113.7*    113.7*    113.7*
*Main            *    1382.75     *Bridge   *         *         *
*Main            *    1322.2      *     32.2*     32.2*     32.2*
*Main            *    1290        *      376*      376*      376*
*Main            *    914         *       50*       50*       50*
*Main            *    864         *       58*       58*       58*
*Main            *    860         *Bridge   *         *         *
*Main            *    856         *       50*       50*       50*
*Main            *    806         *      136*      136*      136*
*Main            *    670         *      530*      530*      530*
*Main            *    140         *       90*       90*       90*
*Main            *    90          *Bridge   *         *         *
*Main            *    50          *       50*       50*       50*
*Main            *    0           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Main            *    3520    *       .1*       .3*
*Main            *    3210    *       .1*       .3*

Page 14



056-0240_Input_Existing-Permit.rep
*Main            *    3005    *       .1*       .3*
*Main            *    2925    *Bridge   *         *
*Main            *    2865    *       .3*       .5*
*Main            *    2815    *       .3*       .5*
*Main            *    2170    *       .1*       .3*
*Main            *    1490    *       .3*       .5*
*Main            *    1435.9  *       .3*       .5*
*Main            *    1382.75 *Bridge   *         *
*Main            *    1322.2  *       .3*       .5*
*Main            *    1290    *       .3*       .5*
*Main            *    914     *       .1*       .3*
*Main            *    864     *       .5*       .3*
*Main            *    860     *Bridge   *         *
*Main            *    856     *       .3*       .5*
*Main            *    806     *       .3*       .5*
*Main            *    670     *       .1*       .3*
*Main            *    140     *       .1*       .3*
*Main            *    90      *Bridge   *         *
*Main            *    50      *       .3*       .5*
*Main            *    0       *       .3*       .5*
*******************************************************
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D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

3520.0 565.0 1000 427.0 1573.0 310.0 991.85 1008.15 3520.0
3210.0 255.0 1000 737.0 1263.0 205.0 991.85 1008.15 3210.0
3005.0 50.0 1000 942.0 1058.0 140.0 991.85 1008.15 3005.0
2955.0 1000.0 991.9 1008.2 50.0 991.85 1008.15 2973.0

60
.0 2925.0 2925.0

2895.0 1000.0 991.9 1008.2 30.0 991.85 1008.15 2914.0
2865.0 15.0 1000 977.0 1023.0 50.0 991.85 1008.15 2865.0
2815.0 40.0 1000 952.0 1048.0 645.0 991.85 1008.15 2815.0
2170.0 362.5 1000 629.0 1371.0 2170.0 991.85 1008.15 2170.0

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

2170.0 736.9 1000.01 257.0 1743.0 680.0 994.09 1005.92 2170.0
1490.0 56.9 1000.01 937.0 1063.0 54.1 994.09 1005.92 1490.0
1435.9 2.8 1000.01 991.0 1009.0 113.7 994.09 1005.92 1435.9
1433.1 1000.0 994.1 1005.9 2.8 994.09 1005.92 1433.1

10
0.

70

1382.8 1382.8

1332.4 1000.0 996.5 1003.5 10.2 996.5 1003.5 1332.4
1322.2 5.1 1000 991.0 1009.0 32.2 996.5 1003.5 1322.2
1290.0 21.2 1000 975.0 1025.0 1290.0 996.5 1003.5 1290.0

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

914.0 50.0 1000 937.0 1063.0 58.0 986.75 1013.25 914.0
864.0 1000.0 986.8 1013.3 50.0 986.75 1013.25 864.0

6.
0 861.0 861.0

858.0 1000.0 986.8 1013.3 2.0 986.75 1013.25 858.0
856.0 1.0 1000 986.0 1014.0 50.0 986.75 1013.25 856.0
806.0 26.0 1000 961.0 1039.0 136.0 986.75 1013.25 806.0
670.0 94.0 1000 893.0 1107.0 670.0 986.75 1013.25 670.0

C
on

tra
ct

io
n 

(1
:1

)

St. Johns Rd. - FEMA FIS Model

Footbridge - FEMA FIS Model

E
xp

an
si

on
 (2

:1
)

Ineffective Area Offsets
C

on
tra

ct
io

n 
(1

:1
)

E
xp

an
si

on
 (2

:1
)

Ineffective Area Offsets

C
on
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ct

io
n 

(1
:1

)
E

xp
an

si
on

 (2
:1

)

IL 47 - Existing Surveyed Crossing

Ineffective Area Offsets



D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

265.0 155.0 1000 832.0 1168.0 125.0 986.8 1013.2 265.0
140.0 30.0 1000 957.0 1043.0 90.0 986.8 1013.2 140.0
110.0 1000.0 986.8 1013.2 30.0 986.8 1013.2 110.0

40
.0 90.0 90.0

70.0 1000.0 986.8 1013.2 20.0 986.8 1013.2 70.0
50.0 10.0 1000 977.0 1023.0 50.0 986.8 1013.2 50.0
0.0 35.0 1000 952.0 1048.0 0.0 986.8 1013.2 0.0

Ineffective Area Offsets
C

on
tra

ct
io

n 
(1

:1
)

E
xp

an
si

on
 (2

:1
)

Melody Rd. - FEMA FIS Model
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EXISTING CONDITIONS - DESIGN MODEL
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********************************************************************************************************
* Silver Creek    Main            10-yr            *        Known WS = 878.24        Known WS = 874.11 *
* Silver Creek    Main            50-yr            *        Known WS = 880.29        Known WS = 875.18 *
* Silver Creek    Main            100-yr           *        Known WS = 881.21        Known WS = 875.58 *
* Silver Creek    Main            500-yr           *        Known WS = 883.85        Known WS = 876.41 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Design - Existing
Geometry File : e:\0829\HECRAS\056-0240.g08

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3520    

INPUT
Description: FEMA FIS Sta. 5.578
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.23   963.5  887.73   993.5  872.33  1006.5  872.33  1026.5  884.03
  1080.5  884.33  1580.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              310     310     310             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3210    

INPUT
Description: FEMA FIS Sta. 5.520
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.33   963.5  887.83   993.5  872.43  1006.5  872.43  1026.5  884.13
  1080.5  884.43  1580.5  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              205     205     205             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3005    

INPUT
Description: FEMA FIS Sta. 5.475
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  887.43   963.5  886.93   993.5  871.53  1006.5  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
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   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5            114.9   114.9   114.9             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1135  1580.5   884.3       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2890.1  

INPUT
Description: U/S Face St Johns Rd Culvert
Station Elevation Data    num=      20
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  895.14  888.94  930.24  886.15  951.06  884.93  960.49  884.51  976.26  880.13
  989.54  873.71  991.22  872.57    1000  871.98 1009.06   872.4 1011.84   873.8
 1023.21  876.62 1023.88  880.06 1038.54  884.73 1058.98   886.1 1070.47   886.2
 1079.73  886.12 1091.72  885.73  1111.8     886  1128.8  885.79 1156.04  886.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  895.14     .05  960.49     .04 1038.54     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        960.49 1038.54             92.7    92.7    92.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  895.14     980  885.13       T
    1021 1156.04  884.52       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1150 1156.04     895

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 2847.6  

INPUT
Description: St. John's Rd Culvert (modeled as a bridge in FIS study)
Distance from Upstream XS =    12.5
Deck/Roadway Width        =      60
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      19
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   802.2  889.13     865   835.3  888.25     865   842.8  888.06     865
   903.1  886.56     865  991.85  884.91     865  991.85  884.91   883.1
  1002.7  884.71   883.1 1008.15  884.65   883.1 1008.15  884.65     865
  1048.6  884.23     865  1057.2  884.14     865  1089.1  884.08     865
  1093.3  884.12     865  1102.8  884.23     865  1119.1  884.25     865
  1164.4   884.5     865  1202.7   884.9     865  1245.3  885.27     865
  1302.8  885.29     865

Upstream Bridge Cross Section Data
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  895.14  888.94  930.24  886.15  951.06  884.93  960.49  884.51  976.26  880.13
  989.54  873.71  991.22  872.57     992     872    1000     872    1008     872
 1009.06   872.4 1011.84   873.8 1023.21  876.62 1023.88  880.06 1038.54  884.73
 1058.98   886.1 1070.47   886.2 1079.73  886.12 1091.72  885.73  1111.8     886
  1128.8  885.79 1156.04  886.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
  895.14     .05  960.49     .04 1038.54     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        960.49 1038.54             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  895.14     980  885.13       T
    1021 1156.04  884.52       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1150 1156.04     895

Downstream  Deck/Roadway Coordinates
    num=      19
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   802.2  889.13     865   835.3  888.25     865   842.8  888.06     865
   903.1  886.56     865  991.85  884.91     865  991.85  884.91   883.1
  1002.7  884.71   883.1 1008.15  884.65   883.1 1008.15  884.65     865
  1048.6  884.23     865  1057.2  884.14     865  1089.1  884.08     865
  1093.3  884.12     865  1102.8  884.23     865  1119.1  884.25     865
  1164.4   884.5     865  1202.7   884.9     865  1245.3  885.27     865
  1302.8  885.29     865

Downstream Bridge Cross Section Data
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  843.45  886.41  860.11  885.29  874.37  884.71  898.74  884.44   927.4  883.14
  947.26   883.5  974.88  880.12  976.56  880.19  987.41  873.83  988.87  872.45
     992     872    1000     872    1008     872 1015.59  872.48 1018.13   874.1
  1023.8  880.19 1036.31  882.93 1047.14  883.64 1057.56  883.68 1066.24  883.65
 1081.39  883.71 1091.02  883.77  1099.8  883.77 1108.55  883.59 1117.25  884.76

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  843.45     .05  947.26     .04 1036.31     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        947.26 1036.31             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  843.45     982   884.1       T
    1018 1117.25  883.55       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1047.14  1099.8     895

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 887.1
       El of the toe of the abutment   = 872
    Right Embankment
       El of the top of the embankment = 884.5
       El of the toe of the abutment   = 872
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
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    Slope of abutments                 = 
    Top with of embankment             = 60
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = Angular wing walls
       Width                           = 18
       Angle                           = 30
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 
    Optional Contraction and expansion coefficients
      At approach Section
      At upstream inside (BU)
      At downstream inside (BD)
    Piers are Continuous for the width of the bridge
    Use Geometric mean as Friction Slope Method

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: Silver Creek    
REACH: Main               RS: 2797.4  

INPUT
Description: D/S Face St. John's Rd. Culvert
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  843.45  886.41  860.11  885.29  874.37  884.71  898.74  884.44   927.4  883.14
  947.26   883.5  974.88  880.12  976.56  880.19  987.41  873.83  988.87  872.45
    1000  872.06 1015.59  872.48 1018.13   874.1  1023.8  880.19 1036.31  882.93
 1047.14  883.64 1057.56  883.68 1066.24  883.65 1081.39  883.71 1091.02  883.77
  1099.8  883.77 1108.55  883.59 1117.25  884.76

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  843.45     .05  947.26     .04 1036.31     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        947.26 1036.31            291.7   291.7   291.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  843.45     982   884.1       T
    1018 1117.25  883.55       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1047.14  1099.8     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2505.7  

INPUT
Description: 1000' Upstream
Station Elevation Data    num=      12
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     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  824.02   887.7  908.53  885.28   961.5  884.23   991.3  873.06  995.21  871.83
    1000  870.71  1005.8  871.86 1006.58  873.09 1032.77   882.6 1059.46  884.35
 1103.24  886.06    1153  886.25

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  824.02     .05   961.5     .04 1032.77     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         961.5 1032.77            335.7   335.7   335.7             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1103    1153     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2170    

INPUT
Description: FEMA FIS Sta. 5.320
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.63  1006.5  869.73  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5             97.7    97.7    97.7             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2072.3  

INPUT
Description: 630' Upstream
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  744.48  887.04  826.03  886.58  897.61  885.58  967.36  884.24  993.63  871.08
    1000  871.24 1010.07  871.27    1024  878.47  1083.7  881.52    1127   882.6
    1192     883

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  744.48     .05  967.36     .04    1024     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        967.36    1024               75   133.3     241             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1135    1192     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1939    

INPUT
Description: 500' Upstream
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Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  850.48  887.32  967.55  885.98  993.44  872.53  996.58  871.33    1000  870.86
 1004.42  871.37 1007.57  872.61 1020.23  880.52  1024.6  882.41 1065.82  883.58
 1140.45  886.21    1180   886.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  850.48     .05  967.55     .04  1024.6     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        967.55  1024.6            188.6   188.6   188.6             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1140.85    1180     905

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1750.4  

INPUT
Description: 300' Upstream
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  756.64  890.69  817.34  888.93  825.73  887.86  905.15  886.97  968.79  886.11
  993.03  872.27  994.31  871.08    1000  870.88 1005.79  871.49 1007.56  872.16
 1026.49  882.93 1056.52  886.16 1095.75  887.05    1136   887.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  756.64     .05  968.79     .04 1026.49     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        968.79 1026.49            107.8   107.8   107.8             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
************************************************
     825     905     900 1095.75    1136     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1642.6  

INPUT
Description: 200' Upstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  869.82  886.36  906.86  885.93  938.57   885.9  962.16  885.47  968.46  885.24
  969.77  885.17  991.26  872.58  992.41  870.52    1000  870.63  1006.9  871.27
 1010.61  873.77 1021.14  884.15 1023.62  884.16 1077.77  887.19 1122.42   887.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  869.82     .05  969.77     .04 1021.14     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        969.77 1021.14               95     114     136             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
************************************************
  869.82  906.86     905 1077.77 1122.42     907

CROSS SECTION          
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RIVER: Silver Creek    
REACH: Main               RS: 1528.6  

INPUT
Description: 100' Uptream
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   851.4  889.18  896.65  886.23  923.82  886.49  933.91  886.85  943.34  886.81
   963.1  886.55  990.27  873.23  993.98  870.96    1000  870.49 1004.07  870.98
 1007.21  872.93 1027.17  884.82 1070.94  889.23 1121.37  889.41

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   851.4     .05   963.1     .04 1027.17     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.1 1027.17             38.6    38.6    38.6             .1       .3
Left Levee      Station=  933.91      Elevation=  886.85
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1082 1121.37     910

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1490    

INPUT
Description: FEMA FIS Sta. 5.188
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.33  1006.5  870.33  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5             54.1    54.1    54.1             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1063  1139.5   890.9       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1435.9  

INPUT
Description: U/S Face IL-47 Box Culvert
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  803.56  894.55     856  891.29  890.12  889.98  920.43  889.33  939.27  888.53
  947.97  888.65  956.46   888.7  963.67  888.49  977.35  882.29  994.58  871.41
  995.47  870.78    1000   870.5 1005.38  870.95 1006.63  871.38  1022.5  882.28
 1028.94  886.82 1077.33  889.97 1133.08  889.98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  803.56     .05  963.67     .04 1028.94     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        963.67 1028.94            113.7   113.7   113.7             .3       .5
Ineffective Flow     num=       2
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   Sta L   Sta R    Elev  Permanent
  803.56     991     892       T
    1009 1133.08  891.45       T

CULVERT                

RIVER: Silver Creek    
REACH: Main               RS: 1382.75 

INPUT
Description: IL 47 modeled as a culvert (per IDOT design policy)
Distance from Upstream XS =     2.8
Deck/Roadway Width        =   100.7
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   712.5   895.2     865   793.1  894.24     865     946  892.33     865
  994.09  891.79     865 1005.92  891.66     865  1073.2   890.9     865
  1184.7  889.62     865  1231.5   889.1     865  1328.5  888.01     865
    1404  887.14     865

Upstream Bridge Cross Section Data
Station Elevation Data    num=      20
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  803.56  894.55     856  891.29  890.12  889.98  920.43  889.33  939.27  888.53
  947.97  888.65  956.46   888.7  963.67  888.49  977.35  882.29  994.09  871.73
  994.58  871.41  995.47  870.78    1000   870.5 1005.38  870.95 1005.92  871.14
 1006.63  871.38  1022.5  882.28 1028.94  886.82 1077.33  889.97 1133.08  889.98

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  803.56     .05  963.67     .04  994.09    .015 1005.92     .04 1028.94     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        963.67 1028.94             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  803.56     991     892       T
    1009 1133.08  891.45       T

Downstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   712.5   895.2     865   793.1  894.24     865     946  892.33     865
   996.5  891.76     865  1003.5  891.69     865  1073.2   890.9     865
  1184.7  889.62     865  1231.5   889.1     865  1328.5  888.01     865
    1404  887.14     865

Downstream Bridge Cross Section Data
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  807.37  891.27  820.65  888.52   856.1  886.31  913.21  883.32  972.25  878.82
  993.09  871.38  995.53  869.98   996.5  869.98    1000     870  1003.5  870.23
 1006.94  870.46 1008.09  871.46 1036.73  885.64 1089.88  886.62 1145.65  886.73
 1200.12  887.51 1258.17  888.47 1313.25   888.3

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  807.37     .05  972.25     .04   996.5    .015  1003.5     .04 1036.73     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        972.25 1036.73             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  807.37     991   890.8       T
    1009 1313.25   890.6       T
Right Levee     Station= 1258.17      Elevation=  888.47
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Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1           Box       8       7
FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                2.8   100.7     .013     .013        0                   .5                1
Upstream   Elevation =  870.72 
           Centerline Station =  1000 
Downstream Elevation =  869.74 
           Centerline Station =  1000 

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1322.2  

INPUT
Description: D/S Face IL-47 Box Culvert
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  807.37  891.27  820.65  888.52   856.1  886.31  913.21  883.32  972.25  878.82
  993.09  871.38  995.53  869.98    1000     870 1006.94  870.46 1008.09  871.46
 1036.73  885.64 1089.88  886.62 1145.65  886.73 1200.12  887.51 1258.17  888.47
 1313.25   888.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  807.37     .05  972.25     .04 1036.73     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        972.25 1036.73             32.2    32.2    32.2             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  807.37     991   890.8       T
    1009 1313.25   890.6       T
Right Levee     Station= 1258.17      Elevation=  888.47

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1290    

INPUT
Description: FEMA FIS Sta. 5.152
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     993  870.53    1007  870.33    1030  882.73
    1099  885.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030            174.7   174.7   174.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
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     929     975     891       T
    1025    1099  890.44       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1115.3  

INPUT
Description: 180' Downstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  893.44  883.54  908.68  884.01  925.37  884.04  932.73  883.75   973.2  882.92
  993.01  870.54  995.55  869.83    1000   869.4 1005.16  870.73 1007.95  871.27
    1011  873.69 1028.59  881.44 1077.12  883.65  1132.6  884.78 1242.23  886.05

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  893.44     .05   973.2     .04 1028.59     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         973.2 1028.59               48      48      48             .1       .3
Left Levee      Station=  925.37      Elevation=  884.04

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1067.3  

INPUT
Description: 230' Downstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.82  883.04  901.14   883.6  922.39  883.35  934.15  883.39  958.36  883.75
  975.79  882.25  993.36  870.76  994.87  869.85    1000  869.53 1003.41  869.76
  1006.8  870.84  1010.7  873.23 1025.94  880.44 1074.79  883.35 1118.97  884.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.82     .05  975.79     .04 1025.94     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        975.79 1025.94             70.7    70.7    70.7             .1       .3
Left Levee      Station=  958.36      Elevation=  883.75

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 996.6   

INPUT
Description: 300' Downstream
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   883.5  884.59  936.05  883.52  966.38   883.5  975.34  882.83  993.33  871.36
  993.85  869.81    1000  870.03 1006.39  870.05 1007.58  871.25 1024.84  880.27
 1087.46  882.76 1137.35  883.53 1200.63  883.56  1255.9  882.93 1321.41  885.89
 1401.88  884.79

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   883.5     .05  975.34     .04 1024.84     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        975.34 1024.84             82.6    82.6    82.6             .1       .3
Right Levee     Station= 1200.63      Elevation=  883.56
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CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 914     

INPUT
Description: FEMA FIS Sta. 5.080
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.43     967  882.93     993  870.03    1007  869.83    1030  882.23
    1099  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030            32.55   32.55   32.55             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 881.45  

INPUT
Description: U/S Face of Footbridge
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        965.76 1027.89            17.45   17.45   17.45             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983  884.25       F
    1017    1172   883.7       F
Right Levee     Station= 1090.88      Elevation=  885.58

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 874.6   

INPUT
Description: Footbridge
Distance from Upstream XS =    3.85
Deck/Roadway Width        =       6
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  882.26  884.57     865  929.76  884.11     865  958.59  884.14     865
   965.2  884.41     865     973   884.2     865  986.75  884.26       0
  986.75  884.26  883.11 1013.25   883.8  882.65 1013.25   883.8       0
    1025  883.62       0  1030.2  883.62       0  1090.5  885.58       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        965.76 1027.89             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983  884.25       F
    1017    1172   883.7       F
Right Levee     Station= 1090.88      Elevation=  885.58

Downstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  882.26  884.57     865  929.76  884.11     865  958.59  884.14     865
   965.2  884.41     865     973   884.2     865  986.75  884.26       0
  986.75  884.26  883.11 1013.25   883.8  882.65 1013.25   883.8       0
    1025  883.62       0  1030.2  883.62       0  1090.5  885.58       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        965.76 1027.89             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983  883.11       F
    1017    1172  883.11       F

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =     1.2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    

Page 13



056-0240_Design-Existing_Input.rep
REACH: Main               RS: 864     

INPUT
Description: FIS 5.071
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25                8       8       8             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     983  883.11       F
    1017    1150  883.11       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 856     

INPUT
Description: FEMA FIS Sta. 5.069
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     979   883.1       T
    1021    1150   883.1       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 806     

INPUT
Description: FEMA FIS Sta. 5.060
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.13     967  882.63     993  869.73    1007  869.53    1030  881.93
    1099  884.53

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030             11.6    11.6    11.6             .3       .5

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 794.4   
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INPUT
Description: 500' Downstream
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  877.49  885.39   926.1  884.67  955.49  884.46  962.42  883.92  991.04  871.31
   993.1  869.94    1000  869.78 1005.61   869.6 1007.18  871.33 1029.18  882.05
 1098.98  884.64 1159.42  883.78 1235.12  882.53 1321.44   882.4 1336.83  881.65
 1343.53  881.98 1419.72  883.92 1466.06   883.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  877.49     .07  962.42    .058 1029.18     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        962.42 1029.18            124.4   124.4   124.4             .1       .3
Right Levee     Station= 1098.98      Elevation=  884.64
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1419.72 1466.06     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 670     

INPUT
Description: FEMA FIS Sta. 5.040
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.83     967  882.33     993  869.43    1007  869.23    1030  881.63
    1099  884.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              405     405     405             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 265     

INPUT
Description: 1000' Downstream
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  908.54  889.91   932.7  884.83  973.22  881.49  991.82   870.7  993.81  869.26
    1000  868.94 1007.26  869.66 1008.74  870.74 1026.86   879.4 1043.83  879.41
 1068.35  883.11 1121.87  884.72

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  908.54     .07  973.22    .058 1026.86     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        973.22 1026.86            121.5   121.5   121.5             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1058 1121.87     895

CROSS SECTION          
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RIVER: Silver Creek    
REACH: Main               RS: 143.5   

INPUT
Description: Surveyed Section by Strand 2017 (1120' Downstream)
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  955.78     884  962.42  883.55  964.96  882.55  981.73  878.72   987.8  872.26
  991.65  871.47  993.29  870.08   995.9  868.86    1000  868.83 1007.04   869.4
 1008.01  870.07 1008.89  871.85  1010.7  872.08 1017.88  874.24 1025.55  877.33
  1053.4  878.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  955.78     .07  981.73    .058 1025.55     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        981.73 1025.55              3.5     3.5     3.5             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1047  1053.4     879       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 140     

INPUT
Description: FEMA FIS Sta. 4.933
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030             88.1    88.1    88.1             .1       .3

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 89      

INPUT
Description: Melody Lane
Distance from Upstream XS =    30.6
Deck/Roadway Width        =    40.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   939.2  880.64          963.57   879.9          985.83  879.13        
     987   879.1             987   879.1     877 1000.64  878.76  876.61
    1013  878.45  876.25    1013  878.45            1015  878.41        
 1039.28  877.88         1070.81  877.41        

Upstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     987  876.35  993.74   869.6  994.58  869.34
    1000  869.48 1004.64  869.61 1007.22  871.87    1013  873.23    1030  881.33
    1099  883.93
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Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
     929     .07     967    .058     987    .012  993.74    .058 1004.64    .012
    1013    .058    1030     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .1       .3

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   939.2  880.64          963.57   879.9          985.83  879.13        
     987   879.1             987   879.1  876.93 1000.64  878.76  876.59
    1013  878.45  876.28    1013  878.45            1015  878.41        
 1039.28  877.88         1070.81  877.41        

Downstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  956.61  881.48  980.92  878.89  984.85  878.51     987  876.01  994.03  869.49
    1000   869.6 1005.54  869.66 1010.87  873.44    1013  873.44 1025.01  876.63
 1059.93  878.34

Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  956.61     .07  984.85    .058     987    .012  994.03    .058 1005.54    .012
    1013    .058 1025.01     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
        984.85 1025.01             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1022 1059.93  878.34       F

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 877.53
       El of the toe of the abutment   = 868.93
    Right Embankment
       El of the top of the embankment = 877.53
       El of the toe of the abutment   = 868.93
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 42
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Selected Low Flow Methods = Highest Energy Answer
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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: Silver Creek    
REACH: Main               RS: 51.9    

INPUT
Description: Surveyed Section by Strand 2017 (1210' Downstream)
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  956.61  881.48  980.92  878.89  984.85  878.51  993.08  870.16  993.92   869.3
  995.65  869.24    1000  869.44 1005.68  869.42 1006.85  870.05 1008.36  871.93
 1014.15  872.74 1025.01  876.63 1059.93  878.34

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  956.61     .07  984.85    .058 1025.01     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        984.85 1025.01              1.9     1.9     1.9             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1022 1059.93  878.34       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 50      

INPUT
Description: FEMA FIS Sta. 4.916
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   968.8 877.421   986.8  876.33   990.5  868.93
  1009.5  868.93  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         986.8  1013.2             47.5    47.5    47.5             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977     878       F
    1023    1650     878       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2.5     

INPUT
Description: Surveyed Section by Strand 2017 (1260' Downstream)
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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********************************************************************************
  963.21  881.37   976.5  878.83  980.28  878.27   985.7  874.85  990.84  870.95
  991.87  870.07  992.27  869.75  993.35  869.29    1000  868.55 1005.62  869.37
 1006.74  870.08 1008.31  871.33 1014.02  872.82 1021.92  875.74  1066.6  878.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  963.21     .07  980.28    .058 1021.92     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        980.28 1021.92              2.5     2.5     2.5             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1046  1066.6     878       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 0       

INPUT
Description: FEMA FIS Sta. 4.907
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     839  879.83     968  876.33     992  868.83    1008  869.13    1021  874.33
    1064  874.33    1072  875.53    1589  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     839     .07     968    .058    1021     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           968    1021                0       0       0             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     839     952     878       T
    1048    1589     878       T

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
*****************************************************************
*Main            *    3520        *     .065*      .04*     .065*
*Main            *    3210        *     .065*      .04*     .065*
*Main            *    3005        *     .065*      .04*     .065*
*Main            *    2890.1      *      .05*      .04*      .05*
*Main            *    2847.6      *Bridge   *        *        *
*Main            *    2797.4      *      .05*      .04*      .05*
*Main            *    2505.7      *      .05*      .04*      .05*
*Main            *    2170        *      .05*      .04*      .05*
*Main            *    2072.3      *      .05*      .04*      .05*
*Main            *    1939        *      .05*      .04*      .05*
*Main            *    1750.4      *      .05*      .04*      .05*
*Main            *    1642.6      *      .05*      .04*      .05*
*Main            *    1528.6      *      .05*      .04*      .05*
*Main            *    1490        *      .05*      .04*      .05*
*Main            *    1435.9      *      .05*      .04*      .05*
*Main            *    1382.75     *Culvert  *        *        *
*Main            *    1322.2      *      .05*      .04*      .05*
*Main            *    1290        *      .05*      .04*      .05*
*Main            *    1115.3      *      .05*      .04*      .05*
*Main            *    1067.3      *      .05*      .04*      .05*
*Main            *    996.6       *      .05*      .04*      .05*
*Main            *    914         *      .05*      .04*      .05*
*Main            *    881.45      *      .05*      .04*      .05*
*Main            *    874.6       *Bridge   *        *        *
*Main            *    864         *      .05*      .04*      .05*
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*Main            *    856         *      .07*     .058*      .07*
*Main            *    806         *      .07*     .058*      .07*
*Main            *    794.4       *      .07*     .058*      .07*
*Main            *    670         *      .07*     .058*      .07*
*Main            *    265         *      .07*     .058*      .07*
*Main            *    143.5       *      .07*     .058*      .07*
*Main            *    140         *      .07*     .058*      .07*
*Main            *    89          *Bridge   *        *        *
*Main            *    51.9        *      .07*     .058*      .07*
*Main            *    50          *      .07*     .058*      .07*
*Main            *    2.5         *      .07*     .058*      .07*
*Main            *    0           *      .07*     .058*      .07*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Main            *    3520        *      310*      310*      310*
*Main            *    3210        *      205*      205*      205*
*Main            *    3005        *    114.9*    114.9*    114.9*
*Main            *    2890.1      *     92.7*     92.7*     92.7*
*Main            *    2847.6      *Bridge   *         *         *
*Main            *    2797.4      *    291.7*    291.7*    291.7*
*Main            *    2505.7      *    335.7*    335.7*    335.7*
*Main            *    2170        *     97.7*     97.7*     97.7*
*Main            *    2072.3      *       75*    133.3*      241*
*Main            *    1939        *    188.6*    188.6*    188.6*
*Main            *    1750.4      *    107.8*    107.8*    107.8*
*Main            *    1642.6      *       95*      114*      136*
*Main            *    1528.6      *     38.6*     38.6*     38.6*
*Main            *    1490        *     54.1*     54.1*     54.1*
*Main            *    1435.9      *    113.7*    113.7*    113.7*
*Main            *    1382.75     *Culvert  *         *         *
*Main            *    1322.2      *     32.2*     32.2*     32.2*
*Main            *    1290        *    174.7*    174.7*    174.7*
*Main            *    1115.3      *       48*       48*       48*
*Main            *    1067.3      *     70.7*     70.7*     70.7*
*Main            *    996.6       *     82.6*     82.6*     82.6*
*Main            *    914         *    32.55*    32.55*    32.55*
*Main            *    881.45      *    17.45*    17.45*    17.45*
*Main            *    874.6       *Bridge   *         *         *
*Main            *    864         *        8*        8*        8*
*Main            *    856         *       50*       50*       50*
*Main            *    806         *     11.6*     11.6*     11.6*
*Main            *    794.4       *    124.4*    124.4*    124.4*
*Main            *    670         *      405*      405*      405*
*Main            *    265         *    121.5*    121.5*    121.5*
*Main            *    143.5       *      3.5*      3.5*      3.5*
*Main            *    140         *     88.1*     88.1*     88.1*
*Main            *    89          *Bridge   *         *         *
*Main            *    51.9        *      1.9*      1.9*      1.9*
*Main            *    50          *     47.5*     47.5*     47.5*
*Main            *    2.5         *      2.5*      2.5*      2.5*
*Main            *    0           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Main            *    3520    *       .1*       .3*
*Main            *    3210    *       .1*       .3*
*Main            *    3005    *       .1*       .3*
*Main            *    2890.1  *       .3*       .5*
*Main            *    2847.6  *Bridge   *         *
*Main            *    2797.4  *       .3*       .5*
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*Main            *    2505.7  *       .1*       .3*
*Main            *    2170    *       .1*       .3*
*Main            *    2072.3  *       .1*       .3*
*Main            *    1939    *       .1*       .3*
*Main            *    1750.4  *       .1*       .3*
*Main            *    1642.6  *       .1*       .3*
*Main            *    1528.6  *       .1*       .3*
*Main            *    1490    *       .1*       .3*
*Main            *    1435.9  *       .3*       .5*
*Main            *    1382.75 *Culvert  *         *
*Main            *    1322.2  *       .3*       .5*
*Main            *    1290    *       .3*       .5*
*Main            *    1115.3  *       .1*       .3*
*Main            *    1067.3  *       .1*       .3*
*Main            *    996.6   *       .1*       .3*
*Main            *    914     *       .1*       .3*
*Main            *    881.45  *       .3*       .5*
*Main            *    874.6   *Bridge   *         *
*Main            *    864     *       .3*       .5*
*Main            *    856     *       .3*       .5*
*Main            *    806     *       .3*       .5*
*Main            *    794.4   *       .1*       .3*
*Main            *    670     *       .1*       .3*
*Main            *    265     *       .1*       .3*
*Main            *    143.5   *       .1*       .3*
*Main            *    140     *       .1*       .3*
*Main            *    89      *Bridge   *         *
*Main            *    51.9    *       .3*       .5*
*Main            *    50      *       .3*       .5*
*Main            *    2.5     *       .3*       .5*
*Main            *    0       *       .3*       .5*
*******************************************************
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D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

3520.0 642.4 1000 350.0 1650.0 310.0 992 1008 3520.0
3210.0 332.4 1000 660.0 1340.0 205.0 992 1008 3210.0
3005.0 127.4 1000 865.0 1135.0 114.9 992 1008 3005.0
2890.1 12.5 1000 980.0 1021.0 92.7 992 1008 2890.1
2877.6 1000.0 992.0 1008.0 12.5 992.0 1008.0 2877.6

60
.0 2847.6 2847.6

2817.6 1000.0 992.0 1008.0 17.0 992.0 1008.0 2817.6
2797.4 10.1 1000 982.0 1018.0 291.7 992 1008 2797.4
2505.7 156.0 1000 836.0 1164.0 335.7 992 1008 2505.7
2170.0 323.8 1000 668.0 1332.0 97.7 992 1008 2170.0
2072.3 372.7 1000 619.0 1381.0 2072.3 992 1008 2072.3

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

2072.3 639.2 1000.0 355.0 1645.0 133.3 994.09 1005.92 2072.3
1939.0 505.9 1000.0 488.0 1512.0 188.6 994.09 1005.92 1939.0
1750.4 317.3 1000.0 677.0 1323.0 107.8 994.09 1005.92 1750.4
1642.6 209.5 1000.0 785.0 1215.0 114.0 994.09 1005.92 1642.6
1528.6 95.5 1000.0 899.0 1101.0 38.6 994.09 1005.92 1528.6
1490.0 56.9 1000.0 937.0 1063.0 54.1 994.09 1005.92 1490.0
1435.9 2.8 1000.0 991.0 1009.0 113.7 994.09 1005.92 1435.9
1433.1 1000.0 994.1 1005.9 2.8 994.09 1005.92 1433.1

10
0.

7

1382.8 1382.8

1332.4 1000.0 996.5 1003.5 10.2 996.5 1003.5 1332.4
1322.2 5.1 1000 991.0 1009.0 32.2 996.5 1003.5 1322.2
1290.0 21.2 1000 975.0 1025.0 174.7 996.5 1003.5 1290.0
1115.3 108.6 1000 888.0 1112.0 48.0 996.5 1003.5 1115.3
1067.3 132.6 1000 864.0 1136.0 70.7 996.5 1003.5 1067.3
996.6 167.9 1000 829.0 1171.0 82.6 996.5 1003.5 996.6
914.0 209.2 1000 787.0 1213.0 914.0 996.5 1003.5 914.0

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

1115.3 237.7 1000 749.0 1251.0 48.0 986.75 1013.25 1115.3
1067.3 189.7 1000 797.0 1203.0 70.6 986.75 1013.25 1067.3
996.7 119.1 1000 868.0 1132.0 82.6 986.75 1013.25 996.7
914.1 36.5 1000 950.0 1050.0 32.6 986.75 1013.25 914.1

881.45 3.9 1000 983.0 1017.0 17.45 986.75 1013.25 881.5
877.60 1000.0 986.8 1013.3 3.85 986.75 1013.25 877.6

6.
0 874.60 874.6

871.60 1000.0 986.8 1013.3 7.6 986.75 1013.25 871.6
864.0 3.8 1000 983.0 1017.0 8.0 986.75 1013.25 864.0
856.0 7.8 1000 979.0 1021.0 50.0 986.75 1013.25 856.0
806.0 32.8 1000 954.0 1046.0 11.6 986.75 1013.25 806.0
794.4 38.6 1000 948.0 1052.0 124.4 986.75 1013.25 794.4
670.0 100.8 1000 886.0 1114.0 405.0 986.75 1013.25 670.0
265.0 303.3 1000 683.0 1317.0 121.5 986.75 1013.25 265.0
143.5 364.1 1000 623.0 1377.0 3.5 986.75 1013.25 143.5
140.0 365.8 1000 621.0 1379.0 140.0 986.75 1013.25 140.0
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St. Johns Rd. - Existing Surveyed Crossing

Footbridge - Existing Surveyed Crossing
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IL 47 - Existing Surveyed Crossing
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D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

670.0 560.6 1000 426.0 1574.0 405.0 987 1013 670.0
265.0 155.6 1000 831.0 1169.0 121.5 987 1013 265.0
143.5 34.1 1000 953.0 1047.0 3.5 987 1013 143.5
140.0 30.6 1000 956.0 1044.0 88.1 987 1013 140.0

109.40 1000.0 987.0 1013.0 30.60 987 1013 109.4

40
.8 89.00 89.0

68.60 1000.0 987.0 1013.0 16.7 987 1013 68.6
51.9 8.4 1000 978.0 1022.0 1.9 987 1013 51.9
50.0 9.3 1000 977.0 1023.0 47.5 987 1013 50.0
2.5 33.1 1000 954.0 1046.0 2.5 987 1013 2.5
0.0 34.3 1000 952.0 1048.0 0.0 987 1013 0.0

Melody Lane - Existing Surveyed Crossing
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EXHIBIT J

PROPOSED CONDITIONS HYDRAULIC
MODEL AND RESULTS



PROPOSED CONDITIONS - PERMIT MODEL
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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: 056-0240
Project File : 056-0240.prj
Run Date and Time: 8/9/2017 4:40:16 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Proposed - FIS
Plan File : e:\0829\HECRAS\056-0240.p09

           Geometry Title: FIS-Proposed (NAVD88)
           Geometry File : e:\0829\HECRAS\056-0240.g06

           Flow Title    : FIS - NAVD88
           Flow File     : e:\0829\HECRAS\056-0240.f02

Plan Summary Information:
Number of:  Cross Sections =   16    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    4    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: FIS - NAVD88
Flow File : e:\0829\HECRAS\056-0240.f02

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Main            3520    *             320             510             600             830 *
* Silver Creek    Main            914     *             365             575             680             950 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
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********************************************************************************************************
* Silver Creek    Main            10-yr            *        Known WS = 878.24        Known WS = 874.11 *
* Silver Creek    Main            50-yr            *        Known WS = 880.29        Known WS = 875.18 *
* Silver Creek    Main            100-yr           *        Known WS = 881.21        Known WS = 875.58 *
* Silver Creek    Main            500-yr           *        Known WS = 883.85        Known WS = 876.41 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: FIS-Proposed (NAVD88)
Geometry File : e:\0829\HECRAS\056-0240.g06

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3520    

INPUT
Description: FEMA FIS Sta. 5.578
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.23   963.5  887.73   993.5  872.33  1006.5  872.33  1026.5  884.03
  1080.5  884.33  1580.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              310     310     310             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3210    

INPUT
Description: FEMA FIS Sta. 5.520
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.33   963.5  887.83   993.5  872.43  1006.5  872.43  1026.5  884.13
  1080.5  884.43  1580.5  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              205     205     205             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3005    

INPUT
Description: FEMA FIS Sta. 5.475
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  887.43   963.5  886.93   993.5  871.53  1006.5  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
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   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              140     140     140             .1       .3

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 2925    

INPUT
Description: St. John's Rd Culvert (modeled as a bridge in FIS study)
Distance from Upstream XS =      50
Deck/Roadway Width        =      60
Weir Coefficient          =     2.5
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  799.85  888.43       0  899.85  886.23       0  965.85  884.63       0
  991.85  884.13       0  991.85  884.13  882.63    1000  884.13  882.63
 1008.15  884.13  882.63 1008.15  884.13       0 1029.85  884.03       0
 1099.85  883.73       0 1199.85  884.33       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  887.43   963.5  886.93  991.85  871.53 1008.15  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Coeff Contr.   Expan.
         963.5  1026.5             .1       .3

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  799.85  888.43       0  899.85  886.23       0  965.85  884.63       0
  991.85  884.13       0  991.85  884.13  882.63    1000  884.13  882.63
 1008.15  884.13  882.63 1008.15  884.13       0 1029.85  884.03       0
 1099.85  883.73       0 1199.85  884.33       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  799.85  888.43  899.85  886.23  965.85  884.63  991.85  882.63  991.85  871.33
 1008.15  871.33 1008.15  882.63 1029.85  884.03 1099.85  883.73 1199.85  884.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  799.85     .05  991.85     .04 1008.15     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        991.85 1008.15             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  799.85     977  885.66       T
    1023 1199.85  885.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested
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Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 887.1
       El of the toe of the abutment   = 871.7
    Right Embankment
       El of the top of the embankment = 884.5
       El of the toe of the abutment   = 871.7
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 60
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = Angular wing walls
       Width                           = 18
       Angle                           = 30
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 
    Optional Contraction and expansion coefficients
      At approach Section
      At upstream inside (BU)
      At downstream inside (BD)
    Piers are Continuous for the width of the bridge
    Use Geometric mean as Friction Slope Method

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 2865    

INPUT
Description: FEMA FIS Sta. 5.454
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  799.85  888.43  899.85  886.23  965.85  884.63  991.85  882.63  991.85  871.33
 1008.15  871.33 1008.15  882.63 1029.85  884.03 1099.85  883.73 1199.85  884.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  799.85     .05  991.85     .04 1008.15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        991.85 1008.15               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  799.85     977  885.66       T
    1023 1199.85  885.66       T

CROSS SECTION          
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RIVER: Silver Creek    
REACH: Main               RS: 2815    

INPUT
Description: FEMA FIS Sta. 5.445
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  885.83   969.5  885.03   993.5  871.23  1006.5  871.23  1018.5  879.53
  1039.5  880.93  1139.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              645     645     645             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2170    

INPUT
Description: FEMA FIS Sta. 5.320
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.63  1006.5  869.73  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              680     680     680             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1490    

INPUT
Description: FEMA FIS Sta. 5.188
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.33  1006.5  870.33  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              200     200     200             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1050  1139.5  890.14       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 1390    

INPUT
Description: IL 47 Culvert (modeled as bridge in FIS study)
Distance from Upstream XS =      42
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Deck/Roadway Width        =   142.7
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     858  893.92     845     908   892.8     845     958  891.68     845
     992     891     845     992     891  878.75    1000  890.84  878.75
    1008  890.68  878.75    1008  890.68     845    1058  890.04     845
    1108  889.72     845    1158  889.47     845

Upstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53     992  870.75    1008  870.75  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
   939.5     .05   969.5     .04     992    .012    1008     .04  1018.5     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
         969.5  1018.5             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1050  1139.5  890.14       T

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     858  893.92     845     908   892.8     845     958  891.68     845
     992     891     845     992     891   877.5    1000  890.84   877.5
    1008  890.68   877.5    1008  890.68     845    1058  890.04     845
    1108  889.72     845    1158  889.47     845

Downstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     992   869.5    1008   869.5    1030  882.73
    1099  885.33

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
     929     .05     967     .04     992    .012    1008     .04    1030     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     984     891       T
    1016    1099  890.44       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Energy

High Flow Method
       Energy Only

Additional Bridge Parameters
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       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: Silver Creek    
REACH: Main               RS: 1290    

INPUT
Description: FEMA FIS Sta. 5.152
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     993  870.53    1007  870.33    1030  882.73
    1099  885.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              376     376     376             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     984     891       T
    1016    1099  890.44       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 914     

INPUT
Description: FEMA FIS Sta. 5.080
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.43     967  882.93     993  870.03    1007  869.83    1030  882.23
    1099  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030               50      50      50             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 864     

INPUT
Description: FEMA FIS Sta 5.071
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               58      58      58             .5       .3
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Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850  986.75  883.73       T
 1013.25    1150  883.73       T

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 860     

INPUT
Description: Pedestrian bridge
Distance from Upstream XS =      10
Deck/Roadway Width        =       8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  884.43       0     964  883.83       0  986.75  883.73       0
  986.75  883.73  882.53   987.8  883.73  882.53  1012.2  883.73  882.53
 1013.25  883.73  882.53 1013.25  883.73       0    1029  883.93       0
    1150  885.43       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        986.75 1013.25             .5       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850  986.75  883.73       T
 1013.25    1150  883.73       T

Downstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  884.43       0     964  883.83       0  986.75  883.73       0
  986.75  883.73  882.53   987.8  883.73  882.53  1012.2  883.73  882.53
 1013.25  883.73  882.53 1013.25  883.73       0    1029  883.93       0
    1150  885.43       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
        986.75 1013.25             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     986  883.66       T
    1014    1150  883.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
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Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =     1.2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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: Silver Creek    
REACH: Main               RS: 856     

INPUT
Description: FEMA FIS Sta. 5.069
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     986  883.66       T
    1014    1150  883.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 806     

INPUT
Description: FEMA FIS Sta. 5.060
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.13     967  882.63     993  869.73    1007  869.53    1030  881.93
    1099  884.53

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              136     136     136             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 670     
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INPUT
Description: FEMA FIS Sta. 5.040
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.83     967  882.33     993  869.43    1007  869.23    1030  881.63
    1099  884.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              530     530     530             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 140     

INPUT
Description: FEMA FIS Sta. 4.933
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030               90      90      90             .1       .3

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 90      

INPUT
Description: Melody St Bridge (modeled as bridge in FIS study)
Distance from Upstream XS =      30
Deck/Roadway Width        =      40
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  881.53  881.53     967  877.53  876.33   986.8  877.53  876.33
   990.5  877.53  876.33  1009.5  877.53  876.33  1013.2  877.53  876.33
    1027  877.53  876.33    1150  877.43  877.43    1650  879.83  879.83

Upstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       9

Page 10



056-0240_Input_Proposed-Permit.rep
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     850  881.53  881.53     967  877.53  876.33   986.8  877.53  876.33
   990.5  877.53  876.33  1009.5  877.53  876.33  1013.2  877.53  876.33
    1027  877.53  876.33    1150  877.43  877.43    1650  879.83  879.83

Downstream Bridge Cross Section Data
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   986.8  876.33   990.5  868.93  1009.5  868.93
  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
         986.8  1013.2             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977  879.66       T
    1023    1650  879.66       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 877.7
       El of the toe of the abutment   = 869.1
    Right Embankment
       El of the top of the embankment = 877.7
       El of the toe of the abutment   = 869.1
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 42
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

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
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CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 50      

INPUT
Description: FEMA FIS Sta. 4.916
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   986.8  876.33   990.5  868.93  1009.5  868.93
  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         986.8  1013.2               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977  879.66       T
    1023    1650  879.66       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 0       

INPUT
Description: FEMA FIS Sta. 4.907
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     839  879.83     968  876.33     992  868.83    1008  869.13    1021  874.33
    1064  874.33    1072  875.53    1589  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     839     .07     968    .058    1021     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           968    1021                0       0       0             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     839     952  879.66       T
    1048    1589  879.66       T

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
*****************************************************************
*Main            *    3520        *     .065*      .04*     .065*
*Main            *    3210        *     .065*      .04*     .065*
*Main            *    3005        *     .065*      .04*     .065*
*Main            *    2925        *Bridge   *        *        *
*Main            *    2865        *      .05*      .04*      .05*
*Main            *    2815        *      .05*      .04*      .05*
*Main            *    2170        *      .05*      .04*      .05*
*Main            *    1490        *      .05*      .04*      .05*
*Main            *    1390        *Bridge   *        *        *
*Main            *    1290        *      .05*      .04*      .05*
*Main            *    914         *      .05*      .04*      .05*
*Main            *    864         *      .05*      .04*      .05*
*Main            *    860         *Bridge   *        *        *
*Main            *    856         *      .07*     .058*      .07*
*Main            *    806         *      .07*     .058*      .07*
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*Main            *    670         *      .07*     .058*      .07*
*Main            *    140         *      .07*     .058*      .07*
*Main            *    90          *Bridge   *        *        *
*Main            *    50          *      .07*     .058*      .07*
*Main            *    0           *      .07*     .058*      .07*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Main            *    3520        *      310*      310*      310*
*Main            *    3210        *      205*      205*      205*
*Main            *    3005        *      140*      140*      140*
*Main            *    2925        *Bridge   *         *         *
*Main            *    2865        *       50*       50*       50*
*Main            *    2815        *      645*      645*      645*
*Main            *    2170        *      680*      680*      680*
*Main            *    1490        *      200*      200*      200*
*Main            *    1390        *Bridge   *         *         *
*Main            *    1290        *      376*      376*      376*
*Main            *    914         *       50*       50*       50*
*Main            *    864         *       58*       58*       58*
*Main            *    860         *Bridge   *         *         *
*Main            *    856         *       50*       50*       50*
*Main            *    806         *      136*      136*      136*
*Main            *    670         *      530*      530*      530*
*Main            *    140         *       90*       90*       90*
*Main            *    90          *Bridge   *         *         *
*Main            *    50          *       50*       50*       50*
*Main            *    0           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Main            *    3520    *       .1*       .3*
*Main            *    3210    *       .1*       .3*
*Main            *    3005    *       .1*       .3*
*Main            *    2925    *Bridge   *         *
*Main            *    2865    *       .3*       .5*
*Main            *    2815    *       .1*       .3*
*Main            *    2170    *       .1*       .3*
*Main            *    1490    *       .3*       .5*
*Main            *    1390    *Bridge   *         *
*Main            *    1290    *       .3*       .5*
*Main            *    914     *       .1*       .3*
*Main            *    864     *       .5*       .3*
*Main            *    860     *Bridge   *         *
*Main            *    856     *       .3*       .5*
*Main            *    806     *       .1*       .3*
*Main            *    670     *       .1*       .3*
*Main            *    140     *       .1*       .3*
*Main            *    90      *Bridge   *         *
*Main            *    50      *       .3*       .5*
*Main            *    0       *       .3*       .5*
*******************************************************
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D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

3520.0 565.0 1000 427.0 1573.0 310.0 991.85 1008.15 3520.0
3210.0 255.0 1000 737.0 1263.0 205.0 991.85 1008.15 3210.0
3005.0 50.0 1000 942.0 1058.0 140.0 991.85 1008.15 3005.0
2955.0 1000.0 991.9 1008.2 50.0 991.85 1008.15 2973.0

60
.0 2925.0 2925.0

2895.0 1000.0 991.9 1008.2 30.0 991.85 1008.15 2914.0
2865.0 15.0 1000 977.0 1023.0 50.0 991.85 1008.15 2865.0
2815.0 40.0 1000 952.0 1048.0 645.0 991.85 1008.15 2815.0
2170.0 362.5 1000 629.0 1371.0 2170.0 991.85 1008.15 2170.0

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

2170.0 722.0 1000 270.0 1730.0 680.0 992 1008 2170.0
1490.0 42.0 1000 950.0 1050.0 200.0 992 1008 1490.0
1448.0 1000.0 992.0 1008.0 42.0 992.0 1008.0 1448.0

14
2.

70

1374.40 1374.40

1305.3 1000.0 992.0 1008.0 15.3 992.0 1008.0 1305.3
1290.0 7.6 1000 984.0 1016.0 1290.0 992 1008 1290.0

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

914.0 50.0 1000 937.0 1063.0 58.0 986.75 1013.25 914.0
864.0 1000.0 986.8 1013.3 50.0 986.75 1013.25 864.0

6.
0 861.0 861.0

858.0 1000.0 986.8 1013.3 2.0 986.75 1013.25 858.0
856.0 1.0 1000 986.0 1014.0 50.0 986.75 1013.25 856.0
806.0 26.0 1000 961.0 1039.0 136.0 986.75 1013.25 806.0
670.0 94.0 1000 893.0 1107.0 670.0 986.75 1013.25 670.0

St. Johns Rd. - FEMA FIS Model

Footbridge - FEMA FIS Model
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Ineffective Area Offsets

Proposed IL 47 - Proposed Design
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D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

265.0 155.0 1000 832.0 1168.0 125.0 986.8 1013.2 265.0
140.0 30.0 1000 957.0 1043.0 90.0 986.8 1013.2 140.0
110.0 1000.0 986.8 1013.2 30.0 986.8 1013.2 110.0

40
.0 90.0 90.0

70.0 1000.0 986.8 1013.2 20.0 986.8 1013.2 70.0
50.0 10.0 1000 977.0 1023.0 50.0 986.8 1013.2 50.0
0.0 35.0 1000 952.0 1048.0 0.0 986.8 1013.2 0.0

E
xp
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on
 (2

:1
)

Melody Rd. - FEMA FIS Model
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PROPOSED CONDITIONS - DESIGN MODEL
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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: 056-0240
Project File : 056-0240.prj
Run Date and Time: 5/11/2018 12:01:57 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Design - Proposed
Plan File : e:\0829\HECRAS\056-0240.p07

           Geometry Title: Design - Proposed
           Geometry File : e:\0829\HECRAS\056-0240.g05

           Flow Title    : FIS - NAVD88
           Flow File     : e:\0829\HECRAS\056-0240.f02

Plan Summary Information:
Number of:  Cross Sections =   31    Multiple Openings  =    0
            Culverts       =    1    Inline Structures  =    0
            Bridges        =    3    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: FIS - NAVD88
Flow File : e:\0829\HECRAS\056-0240.f02

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Main            3520    *             320             510             600             830 *
* Silver Creek    Main            914     *             365             575             680             950 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *

Page 1



056-0240_Design-Model_Proposed_Input.rep
********************************************************************************************************
* Silver Creek    Main            10-yr            *        Known WS = 878.24        Known WS = 874.11 *
* Silver Creek    Main            50-yr            *        Known WS = 880.29        Known WS = 875.18 *
* Silver Creek    Main            100-yr           *        Known WS = 881.21        Known WS = 875.58 *
* Silver Creek    Main            500-yr           *        Known WS = 883.85        Known WS = 876.41 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Design - Proposed
Geometry File : e:\0829\HECRAS\056-0240.g05

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3520    

INPUT
Description: FEMA FIS Sta. 5.578
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.23   963.5  887.73   993.5  872.33  1006.5  872.33  1026.5  884.03
  1080.5  884.33  1580.5  884.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              310     310     310             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3210    

INPUT
Description: FEMA FIS Sta. 5.520
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  888.33   963.5  887.83   993.5  872.43  1006.5  872.43  1026.5  884.13
  1080.5  884.43  1580.5  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5              205     205     205             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 3005    

INPUT
Description: FEMA FIS Sta. 5.475
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   923.5  887.43   963.5  886.93   993.5  871.53  1006.5  871.53  1026.5  883.23
  1080.5  883.53  1580.5  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
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   923.5    .065   963.5     .04  1026.5    .065

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.5  1026.5            114.9   114.9   114.9             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2890.1  

INPUT
Description: U/S Face St Johns Rd Culvert
Station Elevation Data    num=      20
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  895.14  888.94  930.24  886.15  951.06  884.93  960.49  884.51  976.26  880.13
  989.54  873.71  991.22  872.57    1000  871.98 1009.06   872.4 1011.84   873.8
 1023.21  876.62 1023.88  880.06 1038.54  884.73 1058.98   886.1 1070.47   886.2
 1079.73  886.12 1091.72  885.73  1111.8     886  1128.8  885.79 1156.04  886.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  895.14     .05  960.49     .04 1038.54     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        960.49 1038.54             92.7    92.7    92.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  895.14     980  885.13       T
    1021 1156.04  884.52       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1150 1156.04     895

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 2847.6  

INPUT
Description: St. John's Rd Culvert (modeled as a bridge in FIS study)
Distance from Upstream XS =    12.5
Deck/Roadway Width        =      60
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      19
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   802.2  889.13     865   835.3  888.25     865   842.8  888.06     865
   903.1  886.56     865  991.85  884.91     865  991.85  884.91   883.1
  1002.7  884.71   883.1 1008.15  884.65   883.1 1008.15  884.65     865
  1048.6  884.23     865  1057.2  884.14     865  1089.1  884.08     865
  1093.3  884.12     865  1102.8  884.23     865  1119.1  884.25     865
  1164.4   884.5     865  1202.7   884.9     865  1245.3  885.27     865
  1302.8  885.29     865

Upstream Bridge Cross Section Data
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  895.14  888.94  930.24  886.15  951.06  884.93  960.49  884.51  976.26  880.13
  989.54  873.71  991.22  872.57     992     872    1000     872    1008     872
 1009.06   872.4 1011.84   873.8 1023.21  876.62 1023.88  880.06 1038.54  884.73
 1058.98   886.1 1070.47   886.2 1079.73  886.12 1091.72  885.73  1111.8     886
  1128.8  885.79 1156.04  886.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  895.14     .05  960.49     .04 1038.54     .05
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Bank Sta: Left   Right    Coeff Contr.   Expan.
        960.49 1038.54             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  895.14     980  885.13       T
    1021 1156.04  884.52       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1150 1156.04     895

Downstream  Deck/Roadway Coordinates
    num=      19
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   802.2  889.13     865   835.3  888.25     865   842.8  888.06     865
   903.1  886.56     865  991.85  884.91     865  991.85  884.91   883.1
  1002.7  884.71   883.1 1008.15  884.65   883.1 1008.15  884.65     865
  1048.6  884.23     865  1057.2  884.14     865  1089.1  884.08     865
  1093.3  884.12     865  1102.8  884.23     865  1119.1  884.25     865
  1164.4   884.5     865  1202.7   884.9     865  1245.3  885.27     865
  1302.8  885.29     865

Downstream Bridge Cross Section Data
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  843.45  886.41  860.11  885.29  874.37  884.71  898.74  884.44   927.4  883.14
  947.26   883.5  974.88  880.12  976.56  880.19  987.41  873.83  988.87  872.45
     992     872    1000     872    1008     872 1015.59  872.48 1018.13   874.1
  1023.8  880.19 1036.31  882.93 1047.14  883.64 1057.56  883.68 1066.24  883.65
 1081.39  883.71 1091.02  883.77  1099.8  883.77 1108.55  883.59 1117.25  884.76

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  843.45     .05  947.26     .04 1036.31     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        947.26 1036.31             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  843.45     982   884.1       T
    1018 1117.25  883.55       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1047.14  1099.8     895

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 887.1
       El of the toe of the abutment   = 872
    Right Embankment
       El of the top of the embankment = 884.5
       El of the toe of the abutment   = 872
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 60
    Centroid station of bridge opening = 1000
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    Wing Wall Type                     = Angular wing walls
       Width                           = 18
       Angle                           = 30
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 
    Optional Contraction and expansion coefficients
      At approach Section
      At upstream inside (BU)
      At downstream inside (BD)
    Piers are Continuous for the width of the bridge
    Use Geometric mean as Friction Slope Method

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: Silver Creek    
REACH: Main               RS: 2797.4  

INPUT
Description: D/S Face St. John's Rd. Culvert
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  843.45  886.41  860.11  885.29  874.37  884.71  898.74  884.44   927.4  883.14
  947.26   883.5  974.88  880.12  976.56  880.19  987.41  873.83  988.87  872.45
    1000  872.06 1015.59  872.48 1018.13   874.1  1023.8  880.19 1036.31  882.93
 1047.14  883.64 1057.56  883.68 1066.24  883.65 1081.39  883.71 1091.02  883.77
  1099.8  883.77 1108.55  883.59 1117.25  884.76

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  843.45     .05  947.26     .04 1036.31     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        947.26 1036.31            291.7   291.7   291.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  843.45     982   884.1       T
    1018 1117.25  883.55       T
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1047.14  1099.8     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2505.7  

INPUT
Description: 1000' Upstream
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  824.02   887.7  908.53  885.28   961.5  884.23   991.3  873.06  995.21  871.83
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    1000  870.71  1005.8  871.86 1006.58  873.09 1032.77   882.6 1059.46  884.35
 1103.24  886.06    1153  886.25

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  824.02     .05   961.5     .04 1032.77     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         961.5 1032.77            335.7   335.7   335.7             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1103    1153     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2170    

INPUT
Description: FEMA FIS Sta. 5.320
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.63  1006.5  869.73  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5             97.7    97.7    97.7             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2072.3  

INPUT
Description: 630' Upstream
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  744.48  887.04  826.03  886.58  897.61  885.58  967.36  884.24  993.63  871.08
    1000  871.24 1010.07  871.27    1024  878.47  1083.7  881.52    1127   882.6
    1192     883

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  744.48     .05  967.36     .04    1024     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        967.36    1024               75   133.3     241             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1135    1192     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1939    

INPUT
Description: 500' Upstream
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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  850.48  887.32  967.55  885.98  993.44  872.53  996.58  871.33    1000  870.86
 1004.42  871.37 1007.57  872.61 1020.23  880.52  1024.6  882.41 1065.82  883.58
 1140.45  886.21    1180   886.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  850.48     .05  967.55     .04  1024.6     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        967.55  1024.6            188.6   188.6   188.6             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1140.85    1180     905

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1750.4  

INPUT
Description: 300' Upstream
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  756.64  890.69  817.34  888.93  825.73  887.86  905.15  886.97  968.79  886.11
  993.03  872.27  994.31  871.08    1000  870.88 1005.79  871.49 1007.56  872.16
 1026.49  882.93 1056.52  886.16 1095.75  887.05    1136   887.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  756.64     .05  968.79     .04 1026.49     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        968.79 1026.49            107.8   107.8   107.8             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
************************************************
     825     905     900 1095.75    1136     900

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1642.6  

INPUT
Description: 200' Upstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  869.82  886.36  906.86  885.93  938.57   885.9  962.16  885.47  968.46  885.24
  969.77  885.17  991.26  872.58  992.41  870.52    1000  870.63  1006.9  871.27
 1010.61  873.77 1021.14  884.15 1023.62  884.16 1077.77  887.19 1122.42   887.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  869.82     .05  969.77     .04 1021.14     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        969.77 1021.14               95     114     136             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
************************************************
  869.82  906.86     905 1077.77 1122.42     907

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1528.6  
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INPUT
Description: 100' Upstream
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   851.4  889.18  896.65  886.23  923.82  886.49  933.91  886.85  943.34  886.81
   963.1  886.55  990.27  873.23  993.98  870.96    1000  870.49 1004.07  870.98
 1007.21  872.93 1027.17  884.82 1070.94  889.23 1121.37  889.41

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   851.4     .05   963.1     .04 1027.17     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         963.1 1027.17             38.6    38.6    38.6             .1       .3
Left Levee      Station=  933.91      Elevation=  886.85
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1082 1121.37     910

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1490    

INPUT
Description: FEMA FIS Sta. 5.188
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53   993.5  870.33  1006.5  870.33  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         969.5  1018.5              200     200     200             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1050  1139.5  890.14       T

CULVERT                

RIVER: Silver Creek    
REACH: Main               RS: 1374.4  

INPUT
Description: IL 47 modeled as a culvert (per IDOT design criteria)
Distance from Upstream XS =      42
Deck/Roadway Width        =   142.7
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     858  893.92     845     908   892.8     845     958  891.68     845
     992     891     845    1000  890.84     845    1008  890.68     845
    1058  890.04     845    1108  889.72     845    1158  889.47     845

Upstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   939.5  884.33   969.5  883.53     992  870.75    1008  870.75  1018.5  878.03
  1039.5  879.43  1139.5  883.23

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   939.5     .05   969.5     .04  1018.5     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
         969.5  1018.5             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1050  1139.5  890.14       T

Downstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
     858  893.92     845     908   892.8     845     958  891.68     845
     992     891     845    1000  890.84     845    1008  890.68     845
    1058  890.04     845    1108  889.72     845    1158  889.47     845

Downstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     992   869.5    1008   869.5    1030  882.73
    1099  885.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     984     891       T
    1016    1099  890.44       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1           Box       9      16
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                 42   142.7     .013     .035        1                   .4                1
Upstream   Elevation =  869.75 
           Centerline Station =  1000 
Downstream Elevation =  868.5 
           Centerline Station =  1000 

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1290    

INPUT
Description: FEMA FIS Sta. 5.152
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.93     967  883.43     993  870.53    1007  870.33    1030  882.73
    1099  885.33

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030            174.7   174.7   174.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     929     984     891       T
    1016    1099  890.44       T

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1115.3  

INPUT
Description: 180' Downstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  893.44  883.54  908.68  884.01  925.37  884.04  932.73  883.75   973.2  882.92
  993.01  870.54  995.55  869.83    1000   869.4 1005.16  870.73 1007.95  871.27
    1011  873.69 1028.59  881.44 1077.12  883.65  1132.6  884.78 1242.23  886.05

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  893.44     .05   973.2     .04 1028.59     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         973.2 1028.59               48      48      48             .1       .3
Left Levee      Station=  925.37      Elevation=  884.04

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 1067.3  

INPUT
Description: 230' Downstream
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.82  883.04  901.14   883.6  922.39  883.35  934.15  883.39  958.36  883.75
  975.79  882.25  993.36  870.76  994.87  869.85    1000  869.53 1003.41  869.76
  1006.8  870.84  1010.7  873.23 1025.94  880.44 1074.79  883.35 1118.97  884.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.82     .05  975.79     .04 1025.94     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        975.79 1025.94             70.7    70.7    70.7             .1       .3
Left Levee      Station=  958.36      Elevation=  883.75

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 996.6   

INPUT
Description: 300' Downstream
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
   883.5  884.59  936.05  883.52  966.38   883.5  975.34  882.83  993.33  871.36
  993.85  869.81    1000  870.03 1006.39  870.05 1007.58  871.25 1024.84  880.27
 1087.46  882.76 1137.35  883.53 1200.63  883.56  1255.9  882.93 1321.41  885.89
 1401.88  884.79

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
   883.5     .05  975.34     .04 1024.84     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        975.34 1024.84             82.6    82.6    82.6             .1       .3
Right Levee     Station= 1200.63      Elevation=  883.56

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 914     

INPUT
Description: FEMA FIS Sta. 5.080
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.43     967  882.93     993  870.03    1007  869.83    1030  882.23
    1099  884.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .05     967     .04    1030     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030            32.55   32.55   32.55             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 881.45  

INPUT
Description: U/S Face of Footbridge
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        965.76 1027.89            17.45   17.45   17.45             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983  884.25       F
    1017    1172   883.7       F
Right Levee     Station= 1090.88      Elevation=  885.58

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 874.6   

INPUT
Description: Footbridge
Distance from Upstream XS =    3.85
Deck/Roadway Width        =       6
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  882.26  884.57     865  929.76  884.11     865  958.59  884.14     865
   965.2  884.41     865     973   884.2     865  986.75  884.26       0
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  986.75  884.26  883.11 1013.25   883.8  882.65 1013.25   883.8       0
    1025  883.62       0  1030.2  883.62       0  1090.5  885.58       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        965.76 1027.89             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983  884.25       F
    1017    1172   883.7       F
Right Levee     Station= 1090.88      Elevation=  885.58

Downstream  Deck/Roadway Coordinates
    num=      12
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  882.26  884.57     865  929.76  884.11     865  958.59  884.14     865
   965.2  884.41     865     973   884.2     865  986.75  884.26       0
  986.75  884.26  883.11 1013.25   883.8  882.65 1013.25   883.8       0
    1025  883.62       0  1030.2  883.62       0  1090.5  885.58       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  882.26  884.57  929.76  884.11  958.59  884.14  965.76  884.21  992.75   871.4
  993.38  870.16    1000  870.06 1006.37  870.31  1006.6  871.42 1027.89  882.46
 1090.88  885.58    1172  884.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  882.26     .05  965.76     .04 1027.89     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        965.76 1027.89             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  882.26     983   883.1       F
    1017    1172   883.1       F

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =     1.2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

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

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 864     

INPUT
Description: FIS 5.071
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .05  986.75     .04 1013.25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25                8       8       8             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     983   883.1       F
    1017    1150   883.1       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 856     

INPUT
Description: FEMA FIS Sta. 5.069
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  884.43     964  883.83  986.75  882.53   987.8  869.73  1012.2  869.73
 1013.25  882.53    1029  883.93    1150  885.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07  986.75    .058 1013.25     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        986.75 1013.25               50      50      50             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     979   883.1       F
    1021    1150   883.1       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 806     

INPUT
Description: FEMA FIS Sta. 5.060
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  885.13     967  882.63     993  869.73    1007  869.53    1030  881.93
    1099  884.53

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
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           967    1030             11.6    11.6    11.6             .3       .5

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 794.4   

INPUT
Description: 500' Downstream
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  877.49  885.39   926.1  884.67  955.49  884.46  962.42  883.92  991.04  871.31
   993.1  869.94    1000  869.78 1005.61   869.6 1007.18  871.33 1029.18  882.05
 1098.98  884.64 1159.42  883.78 1235.12  882.53 1321.44   882.4 1336.83  881.65
 1343.53  881.98 1419.72  883.92 1466.06   883.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  877.49     .07  962.42    .058 1029.18     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        962.42 1029.18            124.4   124.4   124.4             .1       .3
Right Levee     Station= 1098.98      Elevation=  884.64
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
 1419.72 1466.06     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 670     

INPUT
Description: FEMA FIS Sta. 5.040
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.83     967  882.33     993  869.43    1007  869.23    1030  881.63
    1099  884.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030              405     405     405             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 265     

INPUT
Description: 1000' Downstream
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  908.54  889.91   932.7  884.83  973.22  881.49  991.82   870.7  993.81  869.26
    1000  868.94 1007.26  869.66 1008.74  870.74 1026.86   879.4 1043.83  879.41
 1068.35  883.11 1121.87  884.72

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  908.54     .07  973.22    .058 1026.86     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        973.22 1026.86            121.5   121.5   121.5             .1       .3
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Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
************************
    1058 1121.87     895

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 143.5   

INPUT
Description: Surveyed XS by Strand 2017 (1120' Downstream)
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  955.78     884  962.42  883.55  964.96  882.55  981.73  878.72   987.8  872.26
  991.65  871.47  993.29  870.08   995.9  868.86    1000  868.83 1007.04   869.4
 1008.01  870.07 1008.89  871.85  1010.7  872.08 1017.88  874.24 1025.55  877.33
  1053.4  878.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  955.78     .07  981.73    .058 1025.55     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        981.73 1025.55              3.5     3.5     3.5             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 140     

INPUT
Description: FEMA FIS Sta. 4.933
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     929  884.53     967  882.03     993  869.13    1007  868.93    1030  881.33
    1099  883.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     929     .07     967    .058    1030     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           967    1030             88.1    88.1    88.1             .1       .3

BRIDGE                 

RIVER: Silver Creek    
REACH: Main               RS: 89      

INPUT
Description: Melody Lane
Distance from Upstream XS =    30.6
Deck/Roadway Width        =    40.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   939.2  880.64          963.57   879.9          985.83  879.13        
     987   879.1             987   879.1     877 1000.64  878.76  876.61
    1013  878.45  876.25    1013  878.45            1015  878.41        
 1039.28  877.88         1070.81  877.41        

Upstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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     929  884.53     967  882.03     987  876.35  993.74   869.6  994.58  869.34
    1000  869.48 1004.64  869.61 1007.22  871.87    1013  873.23    1030  881.33
    1099  883.93

Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
     929     .07     967    .058     987    .012  993.74    .058 1004.64    .012
    1013    .058    1030     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           967    1030             .1       .3

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   939.2  880.64          963.57   879.9          985.83  879.13        
     987   879.1             987   879.1  876.93 1000.64  878.76  876.59
    1013  878.45  876.28    1013  878.45            1015  878.41        
 1039.28  877.88         1070.81  877.41        

Downstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  956.61  881.48  980.92  878.89  984.85  878.51     987  876.01  994.03  869.49
    1000   869.6 1005.54  869.66 1010.87  873.44    1013  873.44 1025.01  876.63
 1059.93  878.34

Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  956.61     .07  984.85    .058     987    .012  994.03    .058 1005.54    .012
    1013    .058 1025.01     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
        984.85 1025.01             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1022 1059.93  878.34       F

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =       2
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 877.53
       El of the toe of the abutment   = 868.93
    Right Embankment
       El of the top of the embankment = 877.53
       El of the toe of the abutment   = 868.93
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 42
    Centroid station of bridge opening = 1000
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
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       Angle                           = 

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: Silver Creek    
REACH: Main               RS: 51.9    

INPUT
Description: Surveyed XS by Strand 2017 (1210' Downstream)
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  956.61  881.48  980.92  878.89  984.85  878.51  993.08  870.16  993.92   869.3
  995.65  869.24    1000  869.44 1005.68  869.42 1006.85  870.05 1008.36  871.93
 1014.15  872.74 1025.01  876.63 1059.93  878.34

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  956.61     .07  984.85    .058 1025.01     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        984.85 1025.01              1.9     1.9     1.9             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1022 1059.93  878.34       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 50      

INPUT
Description: FEMA FIS Sta. 4.916
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     850  881.53     967  877.53   968.8 877.421   986.8  876.33   990.5  868.93
  1009.5  868.93  1013.2  876.33    1027  877.53    1150  877.43    1650  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     850     .07   986.8    .058  1013.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         986.8  1013.2             47.5    47.5    47.5             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     850     977     878       F
    1023    1650     878       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 2.5     
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INPUT
Description: Surveyed XS by Strand 2017 (1260' Downstream)
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  963.21  881.37   976.5  878.83  980.28  878.27   985.7  874.85  990.84  870.95
  991.87  870.07  992.27  869.75  993.35  869.29    1000  868.55 1005.62  869.37
 1006.74  870.08 1008.31  871.33 1014.02  872.82 1021.92  875.74  1066.6  878.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
  963.21     .07  980.28    .058 1021.92     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        980.28 1021.92              2.5     2.5     2.5             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1046  1066.6     878       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Main               RS: 0       

INPUT
Description: FEMA FIS Sta. 4.907
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
     839  879.83     968  876.33     992  868.83    1008  869.13    1021  874.33
    1064  874.33    1072  875.53    1589  879.83

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
     839     .07     968    .058    1021     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           968    1021                0       0       0             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
     839     952     878       F
    1048    1589     878       F

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
*****************************************************************
*Main            *    3520        *     .065*      .04*     .065*
*Main            *    3210        *     .065*      .04*     .065*
*Main            *    3005        *     .065*      .04*     .065*
*Main            *    2890.1      *      .05*      .04*      .05*
*Main            *    2847.6      *Bridge   *        *        *
*Main            *    2797.4      *      .05*      .04*      .05*
*Main            *    2505.7      *      .05*      .04*      .05*
*Main            *    2170        *      .05*      .04*      .05*
*Main            *    2072.3      *      .05*      .04*      .05*
*Main            *    1939        *      .05*      .04*      .05*
*Main            *    1750.4      *      .05*      .04*      .05*
*Main            *    1642.6      *      .05*      .04*      .05*
*Main            *    1528.6      *      .05*      .04*      .05*
*Main            *    1490        *      .05*      .04*      .05*
*Main            *    1374.4      *Culvert  *        *        *
*Main            *    1290        *      .05*      .04*      .05*
*Main            *    1115.3      *      .05*      .04*      .05*
*Main            *    1067.3      *      .05*      .04*      .05*
*Main            *    996.6       *      .05*      .04*      .05*
*Main            *    914         *      .05*      .04*      .05*
*Main            *    881.45      *      .05*      .04*      .05*
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*Main            *    874.6       *Bridge   *        *        *
*Main            *    864         *      .05*      .04*      .05*
*Main            *    856         *      .07*     .058*      .07*
*Main            *    806         *      .07*     .058*      .07*
*Main            *    794.4       *      .07*     .058*      .07*
*Main            *    670         *      .07*     .058*      .07*
*Main            *    265         *      .07*     .058*      .07*
*Main            *    143.5       *      .07*     .058*      .07*
*Main            *    140         *      .07*     .058*      .07*
*Main            *    89          *Bridge   *        *        *
*Main            *    51.9        *      .07*     .058*      .07*
*Main            *    50          *      .07*     .058*      .07*
*Main            *    2.5         *      .07*     .058*      .07*
*Main            *    0           *      .07*     .058*      .07*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Main            *    3520        *      310*      310*      310*
*Main            *    3210        *      205*      205*      205*
*Main            *    3005        *    114.9*    114.9*    114.9*
*Main            *    2890.1      *     92.7*     92.7*     92.7*
*Main            *    2847.6      *Bridge   *         *         *
*Main            *    2797.4      *    291.7*    291.7*    291.7*
*Main            *    2505.7      *    335.7*    335.7*    335.7*
*Main            *    2170        *     97.7*     97.7*     97.7*
*Main            *    2072.3      *       75*    133.3*      241*
*Main            *    1939        *    188.6*    188.6*    188.6*
*Main            *    1750.4      *    107.8*    107.8*    107.8*
*Main            *    1642.6      *       95*      114*      136*
*Main            *    1528.6      *     38.6*     38.6*     38.6*
*Main            *    1490        *      200*      200*      200*
*Main            *    1374.4      *Culvert  *         *         *
*Main            *    1290        *    174.7*    174.7*    174.7*
*Main            *    1115.3      *       48*       48*       48*
*Main            *    1067.3      *     70.7*     70.7*     70.7*
*Main            *    996.6       *     82.6*     82.6*     82.6*
*Main            *    914         *    32.55*    32.55*    32.55*
*Main            *    881.45      *    17.45*    17.45*    17.45*
*Main            *    874.6       *Bridge   *         *         *
*Main            *    864         *        8*        8*        8*
*Main            *    856         *       50*       50*       50*
*Main            *    806         *     11.6*     11.6*     11.6*
*Main            *    794.4       *    124.4*    124.4*    124.4*
*Main            *    670         *      405*      405*      405*
*Main            *    265         *    121.5*    121.5*    121.5*
*Main            *    143.5       *      3.5*      3.5*      3.5*
*Main            *    140         *     88.1*     88.1*     88.1*
*Main            *    89          *Bridge   *         *         *
*Main            *    51.9        *      1.9*      1.9*      1.9*
*Main            *    50          *     47.5*     47.5*     47.5*
*Main            *    2.5         *      2.5*      2.5*      2.5*
*Main            *    0           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Main            *    3520    *       .1*       .3*
*Main            *    3210    *       .1*       .3*
*Main            *    3005    *       .1*       .3*
*Main            *    2890.1  *       .3*       .5*
*Main            *    2847.6  *Bridge   *         *
*Main            *    2797.4  *       .3*       .5*
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*Main            *    2505.7  *       .1*       .3*
*Main            *    2170    *       .1*       .3*
*Main            *    2072.3  *       .1*       .3*
*Main            *    1939    *       .1*       .3*
*Main            *    1750.4  *       .1*       .3*
*Main            *    1642.6  *       .1*       .3*
*Main            *    1528.6  *       .1*       .3*
*Main            *    1490    *       .3*       .5*
*Main            *    1374.4  *Culvert  *         *
*Main            *    1290    *       .3*       .5*
*Main            *    1115.3  *       .1*       .3*
*Main            *    1067.3  *       .1*       .3*
*Main            *    996.6   *       .1*       .3*
*Main            *    914     *       .1*       .3*
*Main            *    881.45  *       .1*       .3*
*Main            *    874.6   *Bridge   *         *
*Main            *    864     *       .3*       .5*
*Main            *    856     *       .3*       .5*
*Main            *    806     *       .3*       .5*
*Main            *    794.4   *       .1*       .3*
*Main            *    670     *       .1*       .3*
*Main            *    265     *       .1*       .3*
*Main            *    143.5   *       .1*       .3*
*Main            *    140     *       .1*       .3*
*Main            *    89      *Bridge   *         *
*Main            *    51.9    *       .3*       .5*
*Main            *    50      *       .3*       .5*
*Main            *    2.5     *       .3*       .5*
*Main            *    0       *       .3*       .5*
*******************************************************
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D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

3520.0 642.4 1000 350.0 1650.0 310.0 992 1008 3520.0
3210.0 332.4 1000 660.0 1340.0 205.0 992 1008 3210.0
3005.0 127.4 1000 865.0 1135.0 114.9 992 1008 3005.0
2890.1 12.5 1000 980.0 1021.0 92.7 992 1008 2890.1
2877.6 1000.0 992.0 1008.0 12.5 992.0 1008.0 2877.6

60
.0 2847.6 2847.6

2817.6 1000.0 992.0 1008.0 17.0 992.0 1008.0 2817.6
2797.4 10.1 1000 982.0 1018.0 291.7 992 1008 2797.4
2505.7 156.0 1000 836.0 1164.0 335.7 992 1008 2505.7
2170.0 323.8 1000 668.0 1332.0 97.7 992 1008 2170.0
2072.3 372.7 1000 619.0 1381.0 2072.3 992 1008 2072.3

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

2072.3 624.3 1000.0 368.0 1632.0 133.3 992 1008 2072.3
1939.0 491.0 1000.0 501.0 1499.0 188.6 992 1008 1939.0
1750.4 302.4 1000.0 690.0 1310.0 107.8 992 1008 1750.4
1642.6 194.6 1000.0 797.0 1203.0 114.0 992 1008 1642.6
1528.6 80.6 1000.0 911.0 1089.0 38.6 992 1008 1528.6
1490.0 42.0 1000.0 950.0 1050.0 200.0 992 1008 1490.0
1448.0 1000.0 992.0 1008.0 42.0 992 1008 1448.0

14
2.

7

1374.4 1374.4

1305.3 1000.0 992.0 1008.0 15.3 992 1008 1305.3
1290.0 7.6 1000 984.0 1016.0 174.7 992 1008 1290.0
1115.3 95.0 1000 897.0 1103.0 48.0 992 1008 1115.3
1067.3 119.0 1000 873.0 1127.0 70.7 992 1008 1067.3
996.6 154.4 1000 838.0 1162.0 82.6 992 1008 996.6
914.0 195.7 1000 796.0 1204.0 914.0 992 1008 914.0

D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

1115.3 237.7 1000 749.0 1251.0 48.0 986.75 1013.25 1115.3
1067.3 189.7 1000 797.0 1203.0 70.6 986.75 1013.25 1067.3
996.7 119.1 1000 868.0 1132.0 82.6 986.75 1013.25 996.7
914.1 36.5 1000 950.0 1050.0 32.6 986.75 1013.25 914.1

881.45 3.9 1000 983.0 1017.0 17.45 986.75 1013.25 881.45
877.60 1000.0 986.8 1013.3 3.85 986.75 1013.25 877.6

6.
0 874.60 874.6

871.60 1000.0 986.8 1013.3 7.6 986.75 1013.25 871.6
864.0 3.8 1000 983.0 1017.0 8.0 986.75 1013.25 864.0
856.0 7.8 1000 979.0 1021.0 50.0 986.75 1013.25 856.0
806.0 32.8 1000 954.0 1046.0 11.6 986.75 1013.25 806.0
794.4 38.6 1000 948.0 1052.0 124.4 986.75 1013.25 794.4
670.0 100.8 1000 886.0 1114.0 405.0 986.75 1013.25 670.0
265.0 303.3 1000 683.0 1317.0 121.5 986.75 1013.25 235.0
143.5 364.1 1000 623.0 1377.0 3.5 986.75 1013.25 143.5
140.0 365.8 1000 621.0 1379.0 140.0 986.75 1013.25 140.0

St. Johns Rd. - Existing Surveyed Crossing

Footbridge - Existing Surveyed Crossing
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IL 47 -Proposed Design

Ineffective Area Offsets
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D/S Reach
R.S. ∆ Exp/Cont CL Station LT RT Length Lt Bank Sta Rt Bank Sta Remarks XS

670.0 560.6 1000 426.0 1574.0 405.0 987 1013 670.0
265.0 155.6 1000 831.0 1169.0 121.5 987 1013 265.0
143.5 34.1 1000 953.0 1047.0 3.5 987 1013 143.5
140.0 30.6 1000 956.0 1044.0 88.1 987 1013 140.0

109.40 1000.0 987.0 1013.0 30.60 987 1013 109.4

40
.8 89.00 89.0

68.60 1000.0 987.0 1013.0 16.7 987 1013 68.6
51.9 8.4 1000 978.0 1022.0 1.9 987 1013 51.9
50.0 9.3 1000 977.0 1023.0 47.5 987 1013 50.0
2.5 33.1 1000 954.0 1046.0 2.5 987 1013 2.5
0.0 34.3 1000 952.0 1048.0 0.0 987 1013 0.0

Melody Lane - Existing Surveyed Crossing
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i
l
e
:
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0
-
y
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W
a
r
n
i
n
g
:
F
o
r
 
t
h
e
 
f
i
n
a
l
 
m
o
m
e
n
t
u
m
 
a
n
s
w
e
r
 
a
t
 
t
h
e
 
b
r
i
d
g
e
,
 
t
h
e
 
u
p
s
t
r
e
a
m
 
e
n
e
r
g
y
 
w
a
s
 
c
o
m
p
u
t
e
d
 
l
o
w
e
r
 
t
h
a
n
 
t
h
e
 
d
o
w
n
s
t
r
e
a
m
 
e
n
e
r
g
y
.
 
 
Th
i
s
 

 
 
 
 
 
 
 
 
 
 
 
 
 
i
s
 
n
o
t
 
p
h
y
s
i
c
a
l
l
y
 
p
o
s
s
i
b
l
e
,
 
t
h
e
 
m
o
m
e
n
t
u
m
 
a
n
s
w
e
r
 
h
a
s
 
b
e
e
n
 
d
i
s
r
e
g
a
r
d
e
d
.

 
 
 
 
 
N
o
t
e
:
 
 
 
M
o
m
e
n
t
u
m
 
a
n
s
w
e
r
 
i
s
 
n
o
t
 
v
a
l
i
d
 
i
f
 
t
h
e
 
w
a
t
e
r
 
s
u
r
f
a
c
e
 
i
s
 
a
b
o
v
e
 
t
h
e
 
l
o
w
 
c
h
o
r
d
 
o
r
 
i
f
 
t
h
e
r
e
 
i
s
 
w
e
i
r
 
f
l
o
w
.
 
 
T
h
e
 
m
o
m
e
n
t
u
m
 

 
 
 
 
 
 
 
 
 
 
 
 
 
a
n
s
w
e
r
 
h
a
s
 
b
e
e
n
 
d
i
s
r
e
g
a
r
d
e
d
.
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v
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c
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n
c
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n
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e
y
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n
c
e
)
 
i
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s
s
 
t
h
a
n
 
0
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7
 
o
r
 
g
r
e
a
t
e
r
 
t
h
a
n
 
1
.
4
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T
h
i
s
 
m
a
y
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n
d
i
c
a
t
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t
h
e
 
n
e
e
d
 
f
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d
d
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t
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n
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c
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t
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T
h
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r
i
t
i
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a
l
 
d
e
p
t
h
 
w
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t
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h
e
 
l
o
w
e
s
t
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t
r
e
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n
e
r
g
y
 
w
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s
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o
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t
e
d
 
l
o
w
e
r
 
t
h
a
n
 
t
h
e
 
e
n
e
r
g
y
 
i
n
s
i
d
e
 
o
f
 
t
h
e
 

 
 
 
 
 
 
 
 
 
 
 
 
 
b
r
i
d
g
e
 
d
e
c
k
.
 
 
T
h
i
s
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n
o
t
 
p
h
y
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i
c
a
l
l
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o
s
s
i
b
l
e
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P
l
e
a
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e
 
r
e
v
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w
 
y
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u
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b
r
i
d
g
e
 
d
a
t
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a
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d
 
r
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l
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a
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n
a
b
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t
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e
r
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l
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a
t
i
o
n
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T
h
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
 
w
i
t
h
 
t
h
e
 
l
o
w
e
s
t
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v
a
l
i
d
,
 
w
a
t
e
r
 
s
u
r
f
a
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e
 
w
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u
s
e
d
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k
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i
l
e
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r
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w
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t
r
e
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N
o
t
e
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u
l
t
i
p
l
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
s
 
w
e
r
e
 
f
o
u
n
d
 
a
t
 
t
h
i
s
 
l
o
c
a
t
i
o
n
.
 
 
T
h
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
 
w
i
t
h
 
t
h
e
 
l
o
w
e
s
t
,
 
v
a
l
i
d
,
 
w
a
t
e
r
 
s
u
r
f
a
c
e
 
w
as
 

 
 
 
 
 
 
 
 
 
 
 
 
 
u
s
e
d
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i
v
e
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r
e
e
k
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e
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c
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a
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n
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e
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r
n
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n
v
e
y
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n
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e
 
r
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t
i
o
 
(
u
p
s
t
r
e
a
m
 
c
o
n
v
e
y
a
n
c
e
 
d
i
v
i
d
e
d
 
b
y
 
d
o
w
n
s
t
r
e
a
m
 
c
o
n
v
e
y
a
n
c
e
)
 
i
s
 
l
e
s
s
 
t
h
a
n
 
0
.
7
 
o
r
 
g
r
e
a
t
e
r
 
t
h
a
n
 
1
.
4
.
  

 
 
 
 
 
 
 
 
 
 
 
 
 
T
h
i
s
 
m
a
y
 
i
n
d
i
c
a
t
e
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
c
r
o
s
s
 
s
e
c
t
i
o
n
s
.

 
 
 
 
 
N
o
t
e
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M
u
l
t
i
p
l
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
s
 
w
e
r
e
 
f
o
u
n
d
 
a
t
 
t
h
i
s
 
l
o
c
a
t
i
o
n
.
 
 
T
h
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
 
w
i
t
h
 
t
h
e
 
l
o
w
e
s
t
,
 
v
a
l
i
d
,
 
w
a
t
e
r
 
s
u
r
f
a
c
e
 
w
as
 

 
 
 
 
 
 
 
 
 
 
 
 
 
u
s
e
d
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p
l
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c
r
i
t
i
c
a
l
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e
p
t
h
s
 
w
e
r
e
 
f
o
u
n
d
 
a
t
 
t
h
i
s
 
l
o
c
a
t
i
o
n
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T
h
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
 
w
i
t
h
 
t
h
e
 
l
o
w
e
s
t
,
 
v
a
l
i
d
,
 
e
n
e
r
g
y
 
w
a
s
 
u
s
e
d
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R
i
v
e
r
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S
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l
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e
r
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r
e
e
k
 
 
R
e
a
c
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M
a
i
n
 
 
 
 
 
R
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i
l
e
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-
y
r

 
 
 
 
 
N
o
t
e
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M
u
l
t
i
p
l
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
s
 
w
e
r
e
 
f
o
u
n
d
 
a
t
 
t
h
i
s
 
l
o
c
a
t
i
o
n
.
 
 
T
h
e
 
c
r
i
t
i
c
a
l
 
d
e
p
t
h
 
w
i
t
h
 
t
h
e
 
l
o
w
e
s
t
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v
a
l
i
d
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e
n
e
r
g
y
 
w
a
s
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e
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i
v
e
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e
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h
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l
u
i
c
e
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a
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e
q
u
a
t
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o
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w
e
r
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0
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D
e
s
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o
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e
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o
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u
t
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5
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0
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v
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S
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a. Project Description 
 
The Illinois Department of Transportation is expanding Illinois Route 47 to four lanes through the city of 
Woodstock in McHenry County.  As a result, a 6’ wide by 5’ high reinforced concrete box culvert carrying 
IL‐47 over an Unnamed Silver Creek Tributary, north of Woodstock  IL,  is subject to replacement.   This 
report analyzes the natural, existing, and proposed hydraulic conditions for the Illinois Route 47 culvert 
at  the  Unnamed  Silver  Creek  Tributary.    Exhibit  A  shows  the  project  location  on  Hydrologic 
Investigations Map HA‐256. 
 
The  culvert  is  located  approximately  75  feet  south  of  the  Cooney  Road  and  IL‐47  intersection  in 
Woodstock  Illinois.    The  structure  number  of  the  existing  culvert  is  056‐0239.   Maintenance  of  the 
culvert is the responsibility of the Illinois Department of Transportation (IDOT). 
 
The  culvert was originally  constructed  in 1932; however existing  culvert plans are unavailable at  this 
time.  The downstream concrete headwall has leeching and surface spalls showing evidence of age and 
deterioration.   
 
The Unnamed Silver Creek Tributary, within  the  study area,  flows  in a western direction  to a marshy 
swampland  located  approximately  1.5 miles  northwest  of Woodstock.    Silver  Creek  eventually  flows 
north to Nippersink Creek which drains to Wonder Lake in Greenwood Illinois.   
 
At Illinois Route 47, the Silver Creek Tributary drains approximately 4.51 square miles of urbanized and 
rural  areas.    The Unnamed  Silver  Creek  Tributary  drains  into  the  floodway  of  Silver  Creek, which  is 
located  approximately  1,500  feet  downstream  (west)  of  IL  Route  47.    Silver  Creek  Tributary  is 
approximately 30’ to 50’ wide from top of bank to top of bank at the project crossing.   There  is not a 
regulatory floodway within the study limits.   See Exhibit C for Flood Insurance Rate Map 
 
Structure Description 
The  existing  box  culvert  is  6’ wide  by  5’  high with  an  overall  length  of  ±47.5’  from  face  to  face  of 
headwall.  The upstream and downstream faces are straight headwalls without wingwalls that measure 
21.3’ and 26.9’ respectively.   
 
IL  Route  47  above  the  culvert  is  approximately  39.6’  wide  consisting  of  two  12’  lanes;  a  6.6’ 
paved/aggregate/grass left shoulder, and an 8.8’ paved/aggregate/grass right shoulder.  The skew of the 
culvert  is 0° with a negative 0.46% vertical grade going upstation along  IL‐47  (N. Seminary Rd.).    IL‐47 
over the box culvert is on a normal crown with 2% cross‐slope.  The east edge of pavement located 50’ 
north of the culvert was used as the existing low edge of pavement elevation location with an elevation 
of 863.84. 
 
 
b. Historical Observations / Records 
 
Strand and Associates conducted the field inspection of the culvert and study area in November of 2009.  
The photographs of the study area indicate that there wasn’t any flow between the upstream pond and 
box culvert.  Also, the water in the streambed appeared stagnant.  The photographs of the culvert and 
surrounding  area  are  included  in  Exhibit  B.    At  this  time,  there  aren’t  any  records  of  flood waters 
overtopping IL Route 47. 
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Stream Survey 
American Surveying and Engineering completed a stream survey for the Silver Creek Tributary culvert in 
December of 2009.   Survey elevations are correlated with North American Vertical Datum  (NAVD) 88.  
Field survey notes are included in Exhibit L. 
 
Background Data 
The following documents were utilized in developing this report: 
 
Flood  Insurance Rate Map, McHenry County,  Illinois  and  Incorporated Areas, Map No. 17111C0177J, 
Panel 177 of 365; November 16, 2006. 
 
FEMA Flood Profile  for Silver Creek;  from  the Flood  Insurance Rate Study  for McHenry County,  IL and 
Incorporated Areas. 
 
William  Saylor,  CFM  of  the  Institute  of Natural  Resource  Sustainability was  consulted  regarding  the 
existence of past FIS models on the Silver Creek Tributary.  Existing FIS or regulatory studies do not exist 
for this location.   
 
USGS Stream Gage 
There are no records of stream gaging stations either past or present. 
 
 
c. Datum Correlation 
 
American  Surveying  and  Engineering  completed  the hydraulic  survey  for  this project  in December of 
2009.  The elevations are based on the NAVD 88 vertical datum.  The hydraulic report analysis including 
the HEC‐RAS models, Waterway Information Tables, and all exhibits were prepared using the NAVD 88.  
The FEMA flood profile for Silver Creek, which was used as the starting tailwater in the HEC‐RAS models, 
also used NAVD 88.   
 
 
d. Sensitive Flood Receptors 
 
There is one sensitive flood receptor that has been identified within the study limits.  The sensitive flood 
receptor  is a house  located  to  the northeast of  the culvert at 12507 Cooney Drive.   The house has a 
surveyed low entry elevation of 861.5.  The existing 100‐year water surface elevation computed in HEC‐
RAS is 864.6, which is above the low entry (first floor) elevation. 
 
The Flood  Insurance Rate Map, shown  in Exhibit C, show the  floodplain boundary of the special  flood 
hazard area (area subject to inundation by the 1% chance or 100‐year flood) on the downstream or west 
side of IL‐47.  The computed 100‐year flood elevations for the natural and existing profiles were plotted 
on  the  Cross  Section  Plan  in  Exhibit  F.    The  sensitive  flood  receptor  and  first  floor  elevation  is  also 
identified on the Cross Section Plan in Exhibit F.   
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e. Hydrologic Methodology 
 
Without the presence of a regulatory model, the peak discharge values were calculated independently.  
The Clark Unit Hydrograph Method was used  for calculating  the 10‐yr, 50‐yr, 100‐yr, and 500‐yr peak 
discharges.  These discharge values were computed with the HEC‐HMS 3.5 Hydrologic Modeling System.  
Each  sub‐basin  within  the  basin  model  utilized  the  SCS  Curve  Number  Method  in  computing 
precipitation loss, and the Clark Unit Hydrograph Method computing precipitation runoff.   
 
The rainfall data used  in the HEC‐HMS model  is based on Figure 21 (Frequency Distribution of 24‐hour 
maximum rainfall (inches) six‐county adjusted) of ISWS Bulletin 70; which are 24‐hour rainfall isohyetal 
maps for the Chicago area that account for the “Chicago Effect”.  Table 18 of ISWS Bulletin 70 was used 
to extrapolate  the 1‐hour, 2‐hour, 3‐hour, 6‐hour, 12‐hour, and 48‐hour  rainfall amounts.   All of  the 
storm durations were computed for each frequency, with the highest discharge between all durations 
considered as the peak discharge. See sheet 26 of 30 in Exhibit C for a summary of the computed peak 
discharges.   
 
Since the 500‐year 24‐hour rainfall amount  is not graphically depicted  in Figure 21,  it was  interpolated 
by graphing the rainfall amounts for all frequencies between 1 and 100 years, and adding a logarithmic 
trend‐line and equation to the scatter plot (See Exhibit C, sheet 23 of 30).  The 500‐year 24‐hour rainfall 
was calculated using the equation of the trend‐line.   The 500‐year rainfall amounts for all other storm 
durations were calculated using the ratios from Table 18 of ISWS Bulletin 70.   
 
The Huff Distributions (Circular 173, Table 3, pg. 14, Huff) were used as precipitation gages in the HEC‐
HMS model.   The gages combined with rainfall amounts for all storm durations were the basis for the 
meteorological models used to compute peak discharge hydrographs. 
 
Aerial imagery, a 7.5 minute series quad map of Woodstock, field checks, and USGS Illinois Streamstats 
were used to obtain  land‐use/surface characteristics, drainage boundaries, channel slopes and  lengths.  
Exhibit C (sheet 1 of 30) shows the Location Drainage Map with six sub‐basins and an overall drainage 
boundary of 4.51 square miles.  This drainage map and sub‐basin configuration, shown on sheet 1 of 30, 
was used in computing the peak discharge values to the culvert.   
 
Exhibit C (sheets 27 through 29 of 30) shows the Illinois Streamstats drainage boundary exhibit and peak 
discharge calculations.  The drainage boundary shown in Streamstats was edited to match the drainage 
boundary interpreted and delineated by IDOT Hydraulic Section and Consultant Engineers.  Initially, the 
Illinois  Streamstats  program  estimated  a  tributary  area  of  6.5  square  miles  to  the  study  culvert; 
however, it was determined through a field visit along McHenry Ave./Greenwood Rd./Route 120 that a 
two square mile area south of McHenry Ave., west of Fleming Rd., and north of Country Club Road was 
not tributary to the culvert because the southeastern area never crosses McHenry Avenue.      
 
 A comparison of the Streamstats discharges (with the edited drainage area) and HEC‐HMS discharges is 
listed in Exhibit C sheet 30 of 30. The computed flow rates were similar between the two methods with 
Streamstats being more conservative for the 10 and 50 year floods and the Clark Unit Hydrograph being 
more conservative with the 100 and 500 year floods.  For the purposes of this study, the HEC‐HMS peak 
discharge values computed with six (6) sub‐basins was used in the analysis. 
 
Also shown on the sheet 30 flow comparison table is the initial HEC‐HMS Clark Unit Hydrograph analysis 
computed by IDOT (“In‐House Model”) considering only one sub‐basin flowing to the culvert.  The values 
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computed by  the one sub‐basin model were extremely conservative; almost double  the values of  the 
other  two methods.   The peak discharge values computed by  the one sub‐basin model are shown  for 
comparison purposes only and not used in the hydraulic analysis.    
 
The Location Drainage Map, HEC‐HMS input calculations, and a summary of the HEC‐HMS output can be 
found in Exhibit C.  All electronic HEC‐HMS files are included on the CD in Exhibit N.   
 
 
f. Hydraulic Methodology 
 
All hydraulic analyses were performed using HEC‐RAS version 4.1.0 Hydraulic Modeling Software.   The 
source of starting water surface elevations  in the HEC‐RAS analysis  is ‘known water surface elevations’ 
based on the FEMA Flood Profiles for Silver Creek (See Exhibit C sheet 3 of 30).  Normal depth was also 
used  as  a  boundary  condition,  and  the  computed  flood  profiles were  compared  to  the  profiles  that 
utilized known water surface elevations.  The results were very similar; however, the profiles using the 
Silver Creek flood elevations were slightly higher than the normal depth profiles; therefore, the FEMA 
flood profile elevations for Silver Creek were used as the starting water surface elevation for all HEC‐RAS 
models. 
 
The streambed slope used for normal depth was an average localized slope based on the ditch flow line 
data from the hydraulic survey (See Exhibit D for a streambed profile exhibit and slope calculation using 
linear regression analysis).   
 
Cross sections were all based on surveyed data and the numbering convention begins with 0.0 at 1000’ 
downstream of  the culvert.   On  sections where  the computed water  surface elevations exceeded  the 
surveyed ground elevations, the sections were extended using the 2’ McHenry County contour data or 
the  7.5 minute  series quad map of Woodstock,  and horizontal measuring was done  in Microstation.  
Cross  section  locations used  in  the HEC‐RAS models are  shown on  the Cross Section Location Plan  in 
Exhibit F. 
 
Most hydraulic crossings have a well‐defined stream on the upstream and downstream side of the 
crossing.  This site is unique in that there is a small pond immediately upstream of the culvert that 
receives flow from a large floodplain/agricultural land, and two 24” sewer pipes.  The 24” sewer pipes 
most likely drain the residential properties within the tributary area.  There isn’t a defined stream with a 
channel upstream of the culvert; therefore, the hydraulic surveyed sections terminate in the space 
between the upstream face of the culvert and the pond.  The pond has a pipe culvert that drains flood 
water to the culvert and the pond overflows into the culvert during major storm events. 
 
The analysis of the roughness coefficients followed the procedures outlined in the IDOT Drainage 
Manual; Chapter 5 on Open Channel Flow.   
 
The photographs of the Silver Creek Tributary and floodplain taken in December of 2009 were 
referenced for general channel and floodplain descriptions (See Exhibit B).  Additional visual resources 
used in the analysis included aerial photography (Sid files) and hydraulic survey notes (See Exhibit L). 
 
Overall, there is one channel and three floodplain conditions within the area of the study.  These items 
are as follows: 
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Channel 1 – Silver Creek tributary through entire study area.  Conditions include relatively free flowing 
channel with brush/tall grass and small tree growth along the banks. 
 
n = (nb + n1 +n2 + n3 + n4)m 
 
  nb = Base Value = firm soil material (range 0.025 to 0.032) use 0.029 
 
  n1 = Degree of channel irregularity – Minor; compares to carefully dredged channels in good 
  condition with slightly eroded slopes (range 0.001 to 0.005) use 0.002 
 
  n2 = Variation in channel cross section – Gradual; Size and shape of channel cross‐
  sections change gradually.  Use 0.000 
 
  n3 = Effect of obstruction ‐ Negligible; A few scattered obstructions, which include debris 
  deposits, stumps, exposed roots, logs, piers, or isolated boulders, that occupy less than 5 
  percent of the cross‐sectional area (range 0.000 to 0.004) use 0.002 
 
  n4 = Amount of vegetation = Medium; moderately dense vegetation growing along the banks 
  and no significant vegetation along the channel bottoms where R exceeds 2’ (range 0.010 – 
  0.025) use 0.017 
 
  m = Degree of meandering = Minor; Ratio of the channel length to valley is 1.0 to 1.2, 
  calculated value – (1072/1052) = 1.02.  Use m = 1.00 
Channel Roughness Coefficient 
n = (nb + n1 +n2 + n3 + n4)m 
 
n =  (0.029 + 0.002 + 0.000 + 0.002 + 0.017)1.00 = 0.05 
 
Floodplain 1 – Floodplain adjacent to the banks includes tall grass and brush mixed with saplings. 
 
nfp = (nb + n1 +n2 + n3 + n4)m 
 
  nb = Base Value = firm soil material (range 0.025 to 0.032) use 0.029 
 
  n1 = Degree of floodplain irregularity – Minor; floodplain slightly irregular in shape with a few 
  rises and dips or sloughs visible.  Urban floodplain is relatively flat except for ditches, paved 
  surfaces and other elements of urban topography (range 0.001 to 0.005) use 0.003 
 
  n2 = Not applicable = use 0.000 
 
  n3 = Effect of obstruction – Minor; Obstructions occupy less than 15 percent of the cross‐
  sectional area.  Obstructions caused by boulders, stumps, or logs (range 0.005 to 0.019) use 
  0.010 
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  n4 = Amount of vegetation = Medium; Turf grass growing where the average depth of flow is 
  from one to two times the height of the vegetation, mixed with some brush and sparsely spaced 
  trees. (range 0.011 to 0.025) use 0.018 
 
  m = Degree of meandering = Not Applicable, use 1.00 
 
Floodplain Roughness Coefficient 
nfp = (nb + n1 +n2 + n3 + n4)m 
 
nfb =  (0.029 + 0.003 + 0.000 + 0.010 + 0.018)1.00 = 0.060 
 
Floodplain 2 – Agricultural fields are located from 100’ to 500’ downstream of the culvert to the north 
and south of the Silver Creek tributary. 
 
nfp = (nb + n1 +n2 + n3 + n4)m 
 
  nb = Base Value = firm soil material (range 0.025 to 0.032) use 0.029 
 
  n1 = Degree of floodplain irregularity – Minor; floodplain slightly irregular in shape with a few 
  rises and dips or sloughs visible.  Urban floodplain is relatively flat except for ditches, paved 
  surfaces and other elements of urban topography (range 0.001 to 0.005) use 0.002 
 
  n2 = Not applicable = use 0.000 
 
  n3 = Effect of obstruction – Negligible; A few scattered obstructions caused by crop residue 
  which occupies less than five percent of the cross‐sectional area (range 0.000 to 0.004) use 
  0.002 
 
  n4 = Amount of vegetation ‐ Large; Turf grass growing where the average depth of flow is 
  from one to two times the height of the vegetation, mixed with some brush and sparsely spaced 
  trees. (range 0.025 to 0.050) use 0.040 
 
  m = Degree of meandering = Not Applicable, use 1.00 
 
Floodplain Roughness Coefficient 
n = (nb + n1 +n2 + n3 + n4)m 
 
nfb =  (0.029 + 0.002 + 0.000 + 0.002 + 0.040)1.00 = 0.073 
 
Floodplain 3 – Wooded areas are located beyond the north and south overbanks of the Silver Creek 
tributary at 1000’ downstream of the culvert. 
 
nfp = (nb + n1 +n2 + n3 + n4)m 
 
  nb = Base Value = firm soil material (range 0.025 to 0.032) use 0.029 
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  n1 = Degree of floodplain irregularity – Minor; floodplain slightly irregular in shape with a few 
  rises and dips or sloughs visible.  Urban floodplain is relatively flat except for ditches, paved 
  surfaces and other elements of urban topography (range 0.001 to 0.005) use 0.004 
 
  n2 = Not applicable = use 0.000 
 
  n3 = Effect of obstruction – Minor; Obstructions occupy less than 15 percent of the cross‐
  sectional area.  Obstructions caused by debris, logs, stumps, and isolated boulders (range 0.005 
  to 0.019) use 0.017 
 
  n4 = Amount of vegetation – Very Large; Heavy stand of timber with few down trees and little 
  undergrowth with depth of flow below branches. (range 0.050 to 0.100) use 0.050 
 
  m = Degree of meandering = Not Applicable, use 1.00 
 
Floodplain Roughness Coefficient 
n = (nb + n1 +n2 + n3 + n4)m 
 
nfb =  (0.029 + 0.004 + 0.000 + 0.017 + 0.050)1.00 = 0.100 
 
 
The following is a list of HEC‐RAS plans under the natural and existing conditions: 
 
Plan: Existing – Known WSE; Short ID: Existing FIS – Existing model with all geometry based on surveyed 
data.  Boundary conditions are known water surface elevations based on the FEMA flood profiles of 
Silver Creek, which include the 10, 50, 100, and 500 year water surface elevations.  Peak runoff obtained 
from Clark Unit Hydrograph Method (HEC‐HMS). 
 
Plan: Natural – Known WSE; Short ID: Natural – Natural model with all geometry based on surveyed 
data.  Boundary conditions are known water surface elevations based on the FEMA flood profiles of 
Silver Creek, which include the 10, 50, 100, and 500 year water surface elevations.  Peak runoff obtained 
from Clark Unit Hydrograph Method (HEC‐HMS).  The deck/roadway, culvert and embankment were 
removed from the geometric model. 
 
See Exhibit N for electronic copies of all hydraulic models. 
 
 
g. Summary of Natural and Existing Hydraulic Analyses 
 
Existing Conditions 
The existing geometric data was based on surveyed data only as there was not an old FIS model data to 
incorporate in the analysis.  Starting water surface elevations were based on the FEMA flood profiles for 
Silver Creek, and the peak discharge values came from the HEC‐HMS analysis using the Clark Unit 
Hydrograph method.  The known water surface elevations at the downstream reach of the Silver Creek 
Tributary are as follows:  
10‐year – 857.2 
50‐year – 858.7 
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100‐year – 859.0 
500‐year – 860.0 
See page 3 of 30 in Exhibit C for the Silver Creek Flood Profiles. 
 
Contraction and expansion coefficients for all cross sections that had flow within the influence of the 
culvert were 0.3 and 0.5, respectively.  Ineffective area offsets for each cross‐section were computed by 
using a 1:1 contraction rate upstream and 2:1 expansion rate downstream of IL‐47.  The existing model 
was run as a steady flow analysis with a subcritical flow regime.  See input data in Exhibit I for the 
calculation worksheet used to compute the ineffective area offsets. 
 
In the summary of errors and warnings, HEC‐RAS recommended using more cross‐sections because of 
the difference in conveyance ratio between consecutive surveyed sections.  A test model was created to 
observe the effect of adding several interpolated cross sections between all of the surveyed sections in 
the model.  For each frequency, the flood profiles did not change with the added cross‐sections; 
therefore, additional interpolated sections downstream of the culvert were not incorporated into the 
analysis. 
 
With the IL‐47 culvert and embankment in place, the effect of the culvert on the natural condition is 
measured by comparing the water surface elevations at the approach section (station 1072) with the 
corresponding water surface elevations (station 1072) under the natural condition.  The difference 
between these elevations is the existing created head.  The existing created head plus the natural high 
water elevation at the face of the proposed culvert yields the existing headwater elevation at the 
culvert.   
 
The existing model had flow overtopping the deck before the 50‐year storm (flows in excess of 366 cfs 
overtopped the road).  See the Existing Overtopping Frequency Calculation that follows the narrative 
and accompanies the WIT back‐up calculations. 
 
Consequently, the created head and freeboard requirements were not met under the existing 
conditions (See Waterway Information Table and supporting calculations).  Since the structure is a 
culvert, low beam clearance requirements do not apply. 
 
 
Natural Conditions 
The natural condition differs from the existing condition in that the IL‐47 culvert and corresponding 
embankment is removed from the existing model in order to measure the culvert’s effect on the water 
surface, velocity and created head.  The first step in analyzing the natural model was to calculate the 
natural high water elevation at the upstream face of the proposed IL‐47 culvert.  The proposed 
upstream culvert face is at station 1087.5, which is beyond the furthest surveyed upstream section at 
station 1072.0.  In order to calculate the NHWE at the proposed upstream culvert face, the slopes of the 
flood profiles between stations 1072.0 and 971.8 were linearly projected upstream.  This linear slope 
projection allows for the computation of the natural water surface elevations at the proposed upstream 
face (sta. 1087.5) and the furthest upstream section in the proposed model (station 1101.0). 
 
The Back‐up Calculation for WIT – Table 1.2 summarizes the NHWE calculation used in the hydraulic 
analysis.  Also, the created head calculations are shown in Table 1.3.   
 
 



HYDRAULIC REPORT 
IL 47 OVER SILVER CREEK TRIBUTARY 

Page 9 of 11 
 

h. Description of Proposed Structure 
 
The proposed replacement culvert consists of a multi‐celled reinforced concrete box culvert.  The first 
cell, which handles the main channel flow, is 12’ wide by 7’ high.  The second cell, which handles the 
overflow, is 6’ wide by 7’ high with a weir wall at the upstream end.  The weir wall elevation of the 
overflow cell is set at 856.5, which is 0.2’ above the surveyed “normal” water surface elevation of 856.3.  
The culvert will be approximately 114.0’ long with zero skew to the centerline of IL‐47 (See Exhibit G for 
Proposed Culvert Plan).   
 
The proposed culvert shall have cast‐in‐place headwalls/retaining walls at the upstream and 
downstream faces.  The centerline of the proposed main channel cell will be located at exactly the same 
station as the existing centerline.  The overflow cell is adjacent to the main channel cell with a centerline 
at approximately 10’ south 
  
The downstream face of the proposed culvert will be located approximately 2’ away from the surveyed 
section 971.8.  This will require some proposed grading to take place at the downstream opening to 
accommodate the 12’ wide box.  See the Proposed Conditions Analysis in Exhibit G for a comparison of 
the existing section at 971.8 and the proposed re‐graded section at the same location.   
 
The proposed culvert will be placed with upstream and downstream inverts at 853.7 and 853.1, 
respectively.  Approximately one foot of natural streambed material will fill the culvert and match into 
the upstream and downstream flowline elevations of 854.7 and 854.1, respectively.  With the 
downstream flowline at 854.1, the rip rap outlet protection and proposed channel will need to be 
graded to about 20 to 25 feet downstream with a channel slope of approximately ‐0.7% to match into 
the existing channel.  The details of the outlet protection will be determined in phase II. 
 
Alternative Structure 
A three‐sided pre‐cast concrete culvert placed on concrete footings has been considered as a viable 
option for this location.  A three‐sided alternative could consist of a single structure with a rise of four to 
six feet and a span between twelve and sixteen feet, depending on the manufacturer selected.  The 
three‐sided culvert would be approximately 114.0’ in length, and it would have the same centerline as 
the standard precast concrete box culvert.  In general, most three‐sided culverts can be used with 
minimal cover, and are designed to handle vehicular loads.  The appropriate size of the three‐sided 
culvert would have to exceed the existing opening area and match the opening area of the selected 
alternative, given that the existing model overtopped before the 50‐year storm.  If the three‐sided 
culvert is selected for the proposed design, it will be necessary to perform a scour analysis to evaluate 
the vulnerability of the crossing to scour. 
 
Standard precast box culverts or precast three sided culverts tend to be more efficient in labor and 
construction costs relative to cast‐in‐place alternatives.  The quality of concrete is typically better in 
precast structures, and they are easier to construct, allowing for more flexibility with regards to staging 
and scheduling.   
 
The three‐sided alternative will require additional design costs with regards to the footings.  There are 
wetland areas on the downstream side of the existing culvert that may be less than ideal for a three‐
sided culvert with footings.  Settlement and displacement could result from placing footings within 
saturated soil. 
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i. Proposed Hydraulic Analysis 
 
One model was created for the proposed hydraulic analysis.  The proposed geometric data was based on 
surveyed data.  Since the proposed culvert was about 2.5 times longer than the existing, the existing 
upstream cross‐section of 1072 would be theoretically buried under the fill of the roadway deck.  The 
existing downstream section of 971.8 will be about 2’ downstream of the new culvert face.  As 
mentioned in the natural conditions analysis, a proposed cross section at station 1101 will replace 
station 1072 as the upstream section.  Both sections have similar geometry, especially on the overbanks; 
however, the channel and side slopes of section 1101 will be based on the proposed grading plan.  The 
new upstream and downstream cross‐sections for the proposed culvert are 1101 and 978.1, 
respectively.   
 
Like the existing model, starting water surface elevations were based on the FEMA flood profiles for 
Silver Creek, and the peak discharge values came from the HEC‐HMS analysis using the Clark Unit 
Hydrograph method. 
 
Contraction and expansion coefficients for all cross sections that had flow within the influence of the 
culvert were 0.3 and 0.5, respectively.  Ineffective area offsets for each cross‐section were computed by 
using a 1:1 contraction rate upstream and 2:1 expansion rate downstream of IL‐47.  The proposed model 
was run as a steady flow analysis with a subcritical flow regime. 
 
Proposed created head values were computed by comparing the proposed water surface elevations at 
Sta. 1101 to the linearly projected natural water surface elevations at Sta. 1101, and taking the 
difference.  The created head values were added to the natural water surface elevations to calculate the 
proposed created head values. 
 
The results of the proposed HEC‐RAS analysis show that the proposed 100‐year flood elevation of 861.4 
was below the first floor elevation (861.5) of the sensitive flood receptor.  Also, the 500‐year flood did 
not overtop IL‐47 as it was 2.3’ below the existing 500‐year flood elevation.  Neither of these criteria 
could have been met with a single cell 12’W x 7’H box culvert.   
 
The freeboard requirement of 3’ between the design (50‐yr) headwater elevation and the low edge of 
pavement was met (5.52’ of freeboard), and the 500‐yr headwater elevation was 2.9 feet below the low 
edge of pavement (See Waterway Information Table and supporting calculations).  Since the structure is 
a culvert, low beam clearance requirements do not apply. 
 
The following is a description of the HEC‐RAS plan under the proposed condition: 
 
Plan: Proposed – Known WSE; Short ID: Proposed – Proposed model with all geometry based on 
surveyed data.  Boundary conditions are known water surface elevations based on the FEMA flood 
profiles of Silver Creek, which include the 10, 50, 100, and 500 year water surface elevations.  Peak 
runoff obtained from Clark Unit Hydrograph Method (HEC‐HMS). 
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j. Compensatory Storage 
 
Construction of the new IL‐47 roadway may encroach upon the floodplain or flood fringe of the 
regulatory floodway of Silver Creek.  The construction of IL‐47 and replacement culvert will not require 
the placement of fill material in the regulatory floodway of Silver Creek.  Per IDNR‐OWR, providing 
compensatory storage for fill within the flood fringe of a regulatory floodway is not mandatory; 
therefore, compensatory storage will not be provided for the work that is done at this location. 
 
 
k. IDNR‐OWR Permit Requirements 
 
The project involves a full culvert replacement in an urban area in northeastern Illinois with a drainage 
area of greater than one square mile.  Some fill may be placed within the flood fringe of the regulatory 
floodway of Silver Creek.  Since the roadway is widening significantly, and the road profile is changing by 
more than 3” cumulative inches; SWP #12 does not apply.   
 
It is recommended that contact with IDNR‐OWR is initiated to pursue an Individual Floodway Permit.  
The results of the proposed model indicate that the proposed opening is much larger than the existing 
opening and there shouldn’t be any flood damages up to the 100‐year flood.  See the permit summary 
form attached in Exhibit K 
 
 
l. Freeboard / Clearance 
 
Since both existing and proposed structures are culverts, the design criterion for low beam clearance 
does not apply.   
 
The existing freeboard of 3’ between the low edge of pavement and 50‐year existing headwater 
elevation was not met as the hydraulic analysis shows overtopping at about the 24‐year storm. 
 
The proposed freeboard was provided with 5.52’ between the 50‐year proposed headwater elevation 
and the low edge of pavement.  It should be noted that the proposed low edge of pavement occurs at 
the vertical sag of proposed IL‐47 station 327+60.  The low edge of pavement (located on the upstream / 
east side of the pavement) is on the high side of the super‐elevated section, which explains why the low 
EOP elevation of 865.7 is greater than the profile grade line elevation of 864.93. 
 
 
m. Conclusion and Design Recommendations 
 
It is recommended that the Silver Creek Tributary crossing at IL‐47 be designed as shown in the 
proposed conditions analysis.  It is anticipated that the Silver Creek Tributary will continue to act as 
floodplain storage for Silver Creek, and the larger culvert will provide increased conveyance, protection 
from flood damages, and lower flow velocities under IL‐47.  The larger culvert will also effectively 
accommodate peak runoff from future developments, assuming that the peak discharge values are 
detained to the current peak estimates.  The additional lanes of IL‐47 along with the pedestrian multi‐
use path should help relieve congestion and meet demands of future commercial and residential 
development. 
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CREATED HEAD CALCULATIONS ‐ Table 1.3 S.N. 056‐0239

Route: IL Route 47 Computed: SGL Date: 11/11/2014
Waterway: Unnamed Trib to Silver Creek Checked: FML Date: 11/11/2014

Revised: SGL Date: 5/4/2018

10‐Year Frequency

River Sta.
Natural

WSE

Existing

WSE

Proposed

WSE

Existing

Created 

Head

Proposed

Created Head

1072.0 858.04 860.57 N/A 2.53 N/A
1101.0 858.18 N/A 858.2 N/A 0.02

50‐Year Frequency

River Sta.
Natural

WSE

Existing

WSE

Proposed

WSE

Existing

Created 

Head

Proposed

Created Head

1072.0 859.22 864.52 N/A 5.3 N/A
1101.0 859.33 N/A 860.23 N/A 0.90

100‐Year Frequency

River Sta.
Natural

WSE

Existing

WSE

Proposed

WSE

Existing

Created 

Head

Proposed

Created Head

1072.0 859.85 864.80 N/A 4.95 N/A
1101.0 860.04 N/A 861.41 N/A 1.37

500‐Year Frequency

River Sta.
Natural

WSE

Existing

WSE

Proposed

WSE

Existing

Created 

Head

Proposed

Created Head

1072.0 860.48 865.07 N/A 4.59 N/A
1101.0 860.60 N/A 862.9 N/A 2.30

F.A.P. 326 / IL‐47 over Unnamed Silver Creek Tributary
McHenry County
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V. HYDRAULIC REPORT DATA SHEETS
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Hydraulic Report Data Sheets 

Route F.A.P. 326 (IL 47) P or D # P-91-007-09 
Section       PTB # 149-008 
County MCHENRY  
Exist SN 056-0239  
Prop SN 056-0335  
   

General Information 
 
1. Stream name: SILVER CREEK TRIBUTARY  

 
2. Structure location: SE ¼ of the NW ¼ of Section 29, 
  Township 45N, Range 7E of the 3RD P.M. 

 
3. Hydraulic Report Prepared By:   Consultant     Lin Engineering, Ltd.              Prime     Sub 

    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.): 4.51  

 
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): 1  
 If more than one, explain:       
       
       

 
Hydrologic & Hydraulic Analysis 

 
9. Hydrology Modeling (check all that apply):   USGS/Stream Stats   FIS   Gage Data 
    Other Clark Unit Hydrograph Method (HEC-HMS) 

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

If no, explain:       
c.  Source of Starting WSE: Known Water Surface Elevations – FEMA flood profiles for Silver Creek 
d.  Non- IDOT encroachments in Survey?   Yes   No 

If yes, are they accounted for?   Yes   No 
e.  Does a Tailwater Control exist?   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: 2 (X:1) 
 Contraction 1 (X:1) 

 
IDNR – OWR Floodway Permit 

 
11. Is area experiencing urbanization or expected to urbanize within 10 years?   Yes   No (Rural)   
 
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.  
 House located at 12507 Cooney Drive with a first floor / low entry elevation of 861.5 
       
 
13. Is there any History of Flooding or Overtopping problems?   Yes   No 
 Sources & dates of Observed Highwater: 
 IDOT, FEMA, City of Woodstock 
       
 
14. Is the structure hydraulically connected to or within the floodway of an IDNR-OWR designated  
 Public Body of Water?    No   Yes.  OWR 3704 Rules apply.  
  
15. Required IDNR - OWR Permit type: 
   Individual 3700   SWP #2   SWP #12   Floodway 3708 
   None   Other       
  

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            Three-sided Bridge 
 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):        Abutment type:       
 Preliminary low beam elevation (ft):        Skew (degrees):       
 Width of deck (ft):        Number of spans:       
 Total length from face to face of abutment (ft)         
 
18. If a culvert is proposed, supply: 
 Type and size: 12’x7’, 6’x7’ Box  Length (ft): 114.0’ 
 Upstream invert elevation (ft): 853.7  Entrance type: Standard 
 Downstream invert elevation (ft): 853.1  Skew (degrees): 0 
 Note:  Upstream and downstream elevations should reflect the elevations before the standard 3” drop (or other embedment) is applied 
 
19. If a three-sided structure is proposed, supply:  
 U/S Flow line elevation (ft):        Skew (degrees):       
 Span (ft):        Length (ft):       
 Height (ft):        Number of spans:       
 
20. a.  Is the IDOT Clearance Policy met?   Yes   No   NA Value (ft):       
 b.  Is the IDOT Freeboard Policy met?   Yes   No   NA Value (ft): 5.52 
 
21. Type of streambed soil :   Clay   Silt   Sand   Loam        
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22. Scour/ Migration Problems:   None/Minimal   Significant   Severe 
 Comments:       
 
 Ice Concerns:   None/Minimal   Significant   Severe 
 Comments:       
 
 Debris Concerns:   None/Minimal   Significant   Severe 
 Comments:       
 
 Proposed or Identified Countermeasures:       

Existing Structure Data 

   Structure 
U/S

Subject 
Structure 

Structure 
D/S

23. Distance from proposed (subject) structure: (ft.)        N/A N/A 

24. Type of structure:  2-24” CMPs 6’x5’ RC Box  

25. Low beam elevation:  N/A N/A       

26. Flow line elevation:  855.57 855       

27. Maximum known high water elevation:  N/A N/A       

28. Date of maximum high water:  N/A N/A       

29. Cause (backwater, headwater, etc.):  N/A N/A       

30. Does structure carry entire design flood flow?   Yes  No  Yes  No  Yes  No 

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

31. Type and size of existing overflow structures:  N/A N/A       

32. Has adverse scour occurred under or adjacent to the 
structure?  No No       

33. Classify type of scour and/or aggradation / 
degradation:  N/A N/A       

Required Additional Data 

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

 
      

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

 Silver Creek FEMA profiles from Cross Section J is the controlling tailwater used in the hydraulic analysis. 

36. Site Inspection made by: Sam Lahniers Date: July, 2010 

 Remarks: 
       

37. Prepared by: Sam Lahniers Date 11/14/2014 
 
 Signed (QA/QC):  Date 10/08/2018 
  

SGL
Fred Signature
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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, nearby structures over same stream, etc.) 

   
7.  USGS Hydrologic Atlas (historical data available on selected streams- District 1 only) 

   
8.  Photographs - (Minimum: U/S & D/S structure faces, U/S & D/S channel, U/S & D/S roadway 

across structure) 
   

9.  Hydrology (map, calculations and related exhibits) 
   

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- District 1 only.  Include permit summary form 

and related attachments. )  
   

19.  Survey Notes (if available, CADD plot of survey points. No Electronic Point Files) 
   

20.  EWSE Data - (per Section 2-402.06) 
   

21.  Correspondence Notes 
          

22.  CD with Project Files (Include pdf copy of the Hydraulic Report and working files for the 
hydrology and hydraulic analyses.) 

          
  



VI. EXHIBITS



EXHIBIT A

PROJECT LOCATION ON HYDROLOGIC ATLAS MAP



 

 

 

 

1

GAGE STATION:

MCHENRY COUNTY, ILLINOIS

IL ROUTE 47 OVER SILVER CREEK

, SECTION 29, TOWNSHIP 45N, RANGE 7E OF 3RD P.M.
4
1, NW 

4
1SE 

(SUBJECT STRUCTURE)

6'(w) X 5'(h) RCBC

SILVER CREEK TRIBUTARY

IL ROUTE 47 OVER

AVAILABLE AT THIS CROSSING.

NEITHER GAGE DATA NOR AN FIS MODEL ARE

ON HYDROLOGIC INVESTIGATIONS MAP HA-256

PROJECT LOCATION MAP



EXHIBIT B

PHOTOGRAPHS OF CULVERT AND HYDRAULIC STUDY LIMITS



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 

Photo 1 – Standing at northwest side of pond looking south at 2-24” CMPs 
 

 
 

Photo 2 – General view of pond located upstream (east) of 6’ x 5’ RCBC 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 3 – Upstream face of 6’ x 5’ RCBC looking west 
 

 
 

Photo 4 – Standing at upstream face of culvert looking upstream (east) toward pond 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 5 – Standing at upstream face of culvert looking south 
 

 
 

Photo 6 – Standing at upstream face of culvert looking north 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 7 – Standing above culvert on IL-47 looking north 
 

 
 

Photo 8 – Standing above culvert on IL-47 looking south 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 9 – Standing above culvert on IL-47 looking upstream (east) 
 

 
 

Photo 10 – Standing above culvert on IL-47 looking downstream (west) 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 11 – Standing at downstream face of culvert looking downstream (west) 
 

 
 

Photo 12 – Standing south of the downstream face of culvert looking north 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 13 – Standing at downstream face of culvert looking south 
 

 
 

Photo 14 – Downstream face of 6’ x 5’ Culvert looking upstream (east) 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 15 – Standing at downstream face of culvert looking downstream (west) 
 

 
 

Photo 16 – 300’ downstream section looking upstream (east) 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 17 – 300’ downstream section looking downstream (west) 
 

 
 

Photo 18 – 300’ downstream section looking north 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 19 – 300’ downstream section looking south 
 

 
 

Photo 20 – 500’ downstream section looking upstream (east) 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 21 – 500’ downstream section looking downstream (west) 
 

 
 

Photo 22 – 500’ downstream section looking south 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 23 – 500’ downstream section looking north 
 

 
 

Photo 24 – 1000’ downstream section looking upstream (east) 



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 25 – 1000’ downstream section looking downstream (west) 
 

 
 

Photo 26 – 1000’ downstream section looking south  



EXHIBIT B 
PHOTOGRAPHS TAKEN DECEMBER 7, 2009 

IL 47 (N. SEMINARY AVE.) OVER SILVER CREEK TRIBUTARY 

 
 

Photo 27 – 1000’ downstream section looking north 



EXHIBIT C

HYDROLOGY
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0 

MAP SCALE 1 II = 500' 

500 

150 

PANEL 0177J 

FIRM 
FLOOD INSURANCE RATE MAP 

McHENRY COUNTY, 
ILLINOIS 
AND INCORPORATED AREAS 

PANEL 177 OF 365 

(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

COMM UNITY 

MCHENRY COUNTY 
WOODSTOCK, CITY OF 

170732 
170488 

0177 
0177 

Notice to User: The Map Number shown below 
should be used when placing map orders ; the 
Community Number shown above should be 
used on insurance applications for the subject 
commun ity. 

MAP NUMBER 
17111C0177J 

EFFECTIVE DATE 
NOVEMBER 16, 2006 

Federal Emergency Management Agency 

This is an official copy of a portion of the above referenced flood map. It 
was extracted using F-MIT On-Line. This map does not reflect changes 
or amendments which may have been made subsequent to the date on the 
title block. For the latest product information about National Flood Insurance 
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov 

Sam Lahniers
Line

SGL
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SECTION II, v‐SCS TR‐55 IL Route 47/Cooney Rd.
6' x 5' RCBC

Runoff Curve Number 
Project By Date

2/24/2014
Location Checked Date

9/16/2014

1. Runoff curve number

74 137 10138.00

75 980 73500.00

1/ Use only one CN source per line

CN (weighted) = total product 83638.00 74.9

total area 1117.000

= = ;
Use CN 75

1117 83638.00Totals

Farmsteads ‐ buildings, lanes, driveways, and surrounding 

lots.

B Small grain ‐ Straight Row (SR)

IL Route 47 & Cooney Rd. FR (IDOT)

SGL (LIN)Detention Basin A (Subbasin No. 1)

Present Conditions

Soil name 

and

hydrologic

group

(Appendix A)

CN1/ Area

Acres

Cover description

(cover type, treatment, and hydrologic condition; percent

impervious; unconnected/connected impervious area ratio)

Product

of

CN x area

Ta
b
le
 2
‐2

Fi
gu
re
 2
‐3

Fi
gu
re
 2
‐4

B

IL‐47 over Silver Creek Tributary

Hydraulic Report  210‐V1‐TR‐55, Second Ed., June 1986
City of Woodstock

McHenry County, IL

SGL
Typewritten Text
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 1

HEC‐HMS INPUT

Watershed Characteristics & Clark Unit Hydrograph Parameters

L = 16550 ft.

= 3.1 mi.

10% Elev.= 864 ft.

85% Elev.= 905 ft.

S= 0.0033 ft/ft

= 17.44 ft/mi

TC= 1.54*L 0.875
*S

‐0.181
(9) L in miles, S in ft/mi

= 2.49 hr

R= 16.4*L 0.342*S ‐0.790
(10)

= 2.53 hr

Initial Abstraction 

CN = 75

Ia = 0.667 Table 4‐1; Section II, v ‐ SCS TR‐55

Drainage Area

1117 Acres

1.7453 Sq. Mi.

(85% Elev. ‐ 10% Elev.)

0.75(L)
S=

Equation (9) and (10) are from Equations for Estimating Clark Unit‐Hydrograph Parameters for Small 

Rural Watersheds in Illinois By Straub, Melching, and Kocher (2000)

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
Typewritten Text
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 1

HEC‐HMS INPUT

Detention Basin A ‐ Subbasin 1 ‐ Stage vs. Storage Table

Elevation
Stage

ft

Area

Acres

Storage

Ac‐ft

846 0 0.25 0.00 V1,2 = (A1+A2) *       d

847 1 0.27 0.26 2

848 2 0.29 0.54

849 3 0.32 0.85

850 4 0.34 1.18

851 5 0.37 1.53

852 6 0.39 1.91

853 7 0.42 2.32

854 8 0.45 2.75

855 9 0.48 3.22

856 10 0.51 3.71

857 11 0.54 4.24

858 12 0.66 4.84

859 13 0.80 5.57

860 14 0.97 6.45

861 15 1.59 7.73

862 16 2.22 9.64

863 17 2.84 12.17

864 18 3.47 15.32

865 19 4.09 19.10

Elevation ‐ Storage Table

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
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SECTION II, v‐SCS TR‐55 IL Route 47/Cooney Rd.
6' x 5' RCBC

Runoff Curve Number 
Project By Date

2/24/2014
Location Checked Date

9/16/2014

1. Runoff curve number

68 315 21420.00

75 294 22050.00

1/ Use only one CN source per line

CN (weighted) = total product 43470.00 71.4

total area 609.000

Area

Acres

Product

of

CN x area

(cover type, treatment, and hydrologic condition; percent

impervious; unconnected/connected impervious area ratio) Ta
b
le
 2
‐2

Fi
gu
re
 2
‐3

Fi
gu
re
 2
‐4

(Appendix A)

IL Route 47 & Cooney Rd. FR (IDOT)

Detention Basin B (Subbasin No. 2) SGL (LIN)

Present Conditions

B Residential district (1 acre avg. lot size)

B Small grain ‐ Straight Row (SR)

Soil name 

and

hydrologic

group

Cover description CN1/

Totals 609 43470.00

= = ;
Use CN 71

IL‐47 over Silver Creek Tributary

Hydraulic Report  210‐V1‐TR‐55, Second Ed., June 1986
City of Woodstock

McHenry County, IL

SGL
Typewritten Text
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 2

HEC‐HMS INPUT

Watershed Characteristics & Clark Unit Hydrograph Parameters

L = 6391 ft.

= 1.2 mi.

10% Elev.= 877 ft.

85% Elev.= 915 ft.

S= 0.0079 ft/ft

= 41.86 ft/mi

TC= 1.54*L 0.875
*S

‐0.181
(9) L in miles, S in ft/mi

= 0.93 hr

R= 16.4*L 0.342*S ‐0.790
(10)

= 0.92 hr

Initial Abstraction 

CN = 71

Ia = 0.817 Table 4‐1; Section II, v ‐ SCS TR‐55

Drainage Area

609 Acres

0.952 Sq. Mi.

S=
(85% Elev. ‐ 10% Elev.)

0.75(L)

Equation (9) and (10) are from Equations for Estimating Clark Unit‐Hydrograph Parameters for Small 

Rural Watersheds in Illinois By Straub, Melching, and Kocher (2000)

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 2

HEC‐HMS INPUT

Detention Basin B ‐ Subbasin 2 ‐ Stage vs. Storage Table

Elevation
Stage

ft

Area

Acres

Storage

Ac‐ft

876 0 9.95 0.00 V1,2 = (A1+A2) *       d

877 1 18.39 14.17 2

878 2 29.43 38.08

879 3 42.91 74.25

880 4 58.38 124.90

881 5 90.15 199.16

882 6 96.89 292.68

883 7 103.63 392.94

884 8 110.36 499.94

885 9 117.11 613.67

Elevation ‐ Storage Table

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
Typewritten Text
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SECTION II, v‐SCS TR‐55 IL Route 47/Cooney Rd.
6' x 5' RCBC

Runoff Curve Number 
Project By Date

2/24/2014
Location Checked Date

9/16/2014

1. Runoff curve number

74 6.0 444.00

75 142 10650.00

1/ Use only one CN source per line

CN (weighted) = total product 11094.00 75.0

total area 148.000

IL Route 47 & Cooney Rd. FR (IDOT)

Detention Basin C (Subbasin No. 3) SGL (LIN)

Present Conditions

Soil name 

and

hydrologic

group

Cover description CN1/ Area

Acres

Product

of

CN x area

(cover type, treatment, and hydrologic condition; percent

impervious; unconnected/connected impervious area ratio) Ta
b
le
 2
‐2

Fi
gu
re
 2
‐3

Fi
gu
re
 2
‐4

(Appendix A)

B
Farmsteads ‐ buildings, lanes, driveways, and surrounding 

lots.

B Small grain ‐ Straight Row (SR)

148 11094.00

= = ;
Use CN 75

Totals

IL‐47 over Silver Creek Tributary

Hydraulic Report  210‐V1‐TR‐55, Second Ed., June 1986
City of Woodstock

McHenry County, IL

SGL
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 3

HEC‐HMS INPUT

Watershed Characteristics & Clark Unit Hydrograph Parameters

L = 2498 ft.

= 0.47 mi.

10% Elev.= 888 ft.

85% Elev.= 921 ft.

S= 0.0176 ft/ft

= 93.00 ft/mi

TC= 1.54*L 0.875
*S

‐0.181
(9) L in miles, S in ft/mi

= 0.35 hr

R= 16.4*L 0.342*S ‐0.790
(10)

= 0.35 hr

Initial Abstraction 

CN = 75

Ia = 0.667 Table 4‐1; Section II, v ‐ SCS TR‐55

Drainage Area

148 Acres

0.231 Sq. Mi.

S=
(85% Elev. ‐ 10% Elev.)

0.75(L)

Equation (9) and (10) are from Equations for Estimating Clark Unit‐Hydrograph Parameters for Small 

Rural Watersheds in Illinois By Straub, Melching, and Kocher (2000)

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 3

HEC‐HMS INPUT

Detention Basin C ‐ Subbasin 3 ‐ Stage vs. Storage Table

Elevation
Stage

ft

Area

Acres

Storage

Ac‐ft

886 0 0.20 0.00 V1,2 = (A1+A2) *       d

887 1 1.67 0.94 2

888 2 4.02 3.78

889 3 7.16 9.37

890 4 11.00 18.45

891 5 14.36 31.13

892 6 17.72 47.17

893 7 21.08 66.57

894 8 24.44 89.33

895 9 27.80 115.45

Elevation ‐ Storage Table

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
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SECTION II, v‐SCS TR‐55 IL Route 47/Cooney Rd.
6' x 5' RCBC

Runoff Curve Number 
Project By Date

2/24/2014
Location Checked Date

9/16/2014

1. Runoff curve number

74 13 962.00

75 176 13200.00

1/ Use only one CN source per line

CN (weighted) = total product 14162.00 74.9

total area 189.000

IL Route 47 & Cooney Rd. FR (IDOT)

Detention Basin D (Subbasin No. 4) SGL (LIN)

Present Conditions

Soil name 

and

hydrologic

group

Cover description CN1/ Area

Acres

Product

of

CN x area

(cover type, treatment, and hydrologic condition; percent

impervious; unconnected/connected impervious area ratio) Ta
b
le
 2
‐2

Fi
gu
re
 2
‐3

Fi
gu
re
 2
‐4

(Appendix A)

B
Farmsteads ‐ buildings, lanes, driveways, and surrounding 

lots.

B Small grain ‐ Straight Row (SR)

Totals 189 14162.00

= = ;
Use CN 75

IL‐47 over Silver Creek Tributary

Hydraulic Report  210‐V1‐TR‐55, Second Ed., June 1986
City of Woodstock

McHenry County, IL

SGL
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 4

HEC‐HMS INPUT

Watershed Characteristics & Clark Unit Hydrograph Parameters

L = 4971 ft.

= 0.94 mi.

10% Elev.= 880 ft.

85% Elev.= 911 ft.

S= 0.0083 ft/ft

= 43.90 ft/mi

TC= 1.54*L 0.875
*S

‐0.181
(9) L in miles, S in ft/mi

= 0.74 hr

R= 16.4*L 0.342*S ‐0.790
(10)

= 0.81 hr

Initial Abstraction 

CN = 75

Ia = 0.667 Table 4‐1; Section II, v ‐ SCS TR‐55

Drainage Area

189 Acre

0.295 Sq. Mi.

S=
(85% Elev. ‐ 10% Elev.)

0.75(L)

Equation (9) and (10) are from Equations for Estimating Clark Unit‐Hydrograph Parameters for Small 

Rural Watersheds in Illinois By Straub, Melching, and Kocher (2000)

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 4

HEC‐HMS INPUT

Detention Basin D ‐ Subbasin 4 ‐ Stage vs. Storage Table

Elevation
Stage

ft

Area

Acres

Storage

Ac‐ft

876 0 0.05 0.00 V1,2 = (A1+A2) *       d

877 1 0.49 0.27 2

878 2 1.42 1.22

879 3 2.89 3.37

880 4 4.75 7.19

881 5 7.17 13.15

882 6 9.00 21.24

883 7 10.83 31.15

884 8 12.66 42.90

885 9 14.49 56.47

Elevation ‐ Storage Table

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
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SECTION II, v‐SCS TR‐55 IL Route 47/Cooney Rd.
6' x 5' RCBC

Runoff Curve Number 
Project By Date

2/24/2014
Location Checked Date

9/16/2014

1. Runoff curve number

70 214 14980.00

75 298 22350.00

48 64 3072.00

1/ Use only one CN source per line

CN (weighted) = total product 40402.00 70.1

total area 576.000

IL Route 47 & Cooney Rd. FR (IDOT)

Detention Basin E (Subbasin No. 5) SGL (LIN)

Present Conditions

Soil name 

and

hydrologic

group

Cover description CN1/

Area

Acres

Product

of

CN x area

(cover type, treatment, and hydrologic condition; percent

impervious; unconnected/connected impervious area ratio) Ta
b
le
 2
‐2

Fi
gu
re
 2
‐3

Fi
gu
re
 2
‐4

(Appendix A)

B Residential districts (1/2 acre)

B Small grain (SR)

B Brush

Totals 576 40402.00

= = ;
Use CN 70

IL‐47 over Silver Creek Tributary

Hydraulic Report  210‐V1‐TR‐55, Second Ed., June 1986
City of Woodstock

McHenry County, IL

SGL
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17



FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 5

HEC‐HMS INPUT

Watershed Characteristics & Clark Unit Hydrograph Parameters

L = 11145 ft.

= 2.11 mi.

10% Elev.= 864 ft.

85% Elev.= 910 ft.

S= 0.0055 ft/ft

= 29.06 ft/mi

TC= 1.54*L 0.875
*S

‐0.181
(9) L in miles, S in ft/mi

= 1.61 hr

R= 16.4*L 0.342*S ‐0.790
(10)

= 1.48 hr

Initial Abstraction 

CN = 70

Ia = 0.857 Table 4‐1; Section II, v ‐ SCS TR‐55

Drainage Area

576 Acre

0.900 Sq. Mi.

S=
(85% Elev. ‐ 10% Elev.)

0.75(L)

Equation (9) and (10) are from Equations for Estimating Clark Unit‐Hydrograph Parameters for Small 

Rural Watersheds in Illinois By Straub, Melching, and Kocher (2000)
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 5

HEC‐HMS INPUT

Detention Basin E ‐ Subbasin 5 ‐ Storage vs. Discharge Table

Elevation
Storage

Ac‐ft

Orifice

flow (cfs)

Weir

flow

(cfs)

Discharge

(cfs)

865.00 0.00 0.00 0.00 0.00

865.24 2.14 0.00 0.00 0.00

865.48 4.32 0.00 0.00 0.00

865.72 6.54 2.26 0.00 2.26

865.74 6.73 2.36 0.00 2.36

866.00 9.19 3.33 0.00 3.33

866.50 14.06 4.67 0.00 4.67

867.00 19.11 5.70 0.00 5.70

867.50 24.35 6.57 0.00 6.57

868.00 29.78 7.34 0.00 7.34

868.20 32.04 7.62 42.79 50.41

868.50 35.62 8.03 169.14 177.17

869.00 44.93 8.67 478.40 487.07

869.50 58.73 9.27 878.88 888.14

870.00 73.18 9.83 1353.12 1362.95

Orifice Area (sq‐ft) = 0.72

Weir Length (ft) = 184.00

Orifice centroid (ft) = 865.48

Weir invert (ft) = 868.00

Storage ‐ Discharge Table

IL ROUTE 47

MCHENRY COUNTY

HYDRAULIC REPORT

EXHIBIT C

SGL
Typewritten Text
19



SECTION II, v‐SCS TR‐55 IL Route 47/Cooney Rd.
6' x 5' RCBC

Runoff Curve Number 
Project By Date

2/24/2014
Location Checked Date

9/16/2014

1. Runoff curve number

70 120 8400.00

75 54 4050.00

48 82 3936.00

1/ Use only one CN source per line

CN (weighted) = total product 16386.00 64.0

total area 256.000

IL Route 47 & Cooney Rd. FR (IDOT)

Detention Basin F (Subbasin No. 6) SGL (LIN)

Present Conditions

Soil name 

and

hydrologic

group

Cover description CN1/

Area

Acres

Product

of

CN x area

(cover type, treatment, and hydrologic condition; percent

impervious; unconnected/connected impervious area ratio) Ta
b
le
 2
‐2

Fi
gu
re
 2
‐3

Fi
gu
re
 2
‐4

(Appendix A)

B Residential districts (1/2 acre)

B Small grain (SR)

B Brush

Totals 256 16386.00

= = ;
Use CN 64

IL‐47 over Silver Creek Tributary

Hydraulic Report  210‐V1‐TR‐55, Second Ed., June 1986
City of Woodstock

McHenry County, IL

SGL
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 6

HEC‐HMS INPUT

Watershed Characteristics & Clark Unit Hydrograph Parameters

L = 7125 ft.

= 1.3 mi.

10% Elev.= 865 ft.

85% Elev.= 885 ft.

S= 0.0037 ft/ft

= 19.76 ft/mi

TC= 1.54*L 0.875
*S

‐0.181
(9) L in miles, S in ft/mi

= 1.17 hr

R= 16.4*L 0.342*S ‐0.790
(10)

= 1.72 hr

Initial Abstraction 

CN = 64

Ia = 1.125 Table 4‐1; Section II, v ‐ SCS TR‐55

Drainage Area

256 Acres

0.400 Sq. Mi.

S=
(85% Elev. ‐ 10% Elev.)

0.75(L)

Equation (9) and (10) are from Equations for Estimating Clark Unit‐Hydrograph Parameters for Small Rural 

Watersheds in Illinois By Straub, Melching, and Kocher (2000)
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUB‐BASIN 6

HEC‐HMS INPUT

Detention Basin F ‐ Subbasin 6 ‐ Stage vs. Storage Table

Elevation
Storage

Ac‐ft

Orifice

flow (cfs)

Weir flow

(cfs)

Discharge

(cfs)

860.00 0.00 0.00 0.00 0.00

860.15 0.20 0.00 0.00 0.00

860.60 0.81 5.16 0.00 5.16

861.05 1.43 12.09 0.00 12.09

861.07 1.46 12.31 0.00 12.31

861.20 1.65 13.64 0.00 13.64

861.50 2.08 16.31 0.00 16.31

862.00 2.81 19.97 0.00 19.97

862.50 3.57 23.06 0.00 23.06

863.00 4.36 25.78 0.00 25.78

863.50 5.16 28.24 0.00 28.24

864.00 5.99 30.51 0.00 30.51

864.20 6.33 31.37 40.00 71.37

864.50 6.85 32.61 158.11 190.72

865.00 6.85 34.59 447.20 481.79

865.50 6.85 36.46 821.56 858.02

866.00 6.85 38.24 1264.87 1303.12

866.50 6.85 39.94 1767.71 1807.66

Orifice Area (sq‐ft) = 2.54

Weir Length (ft) = 172

Orifice centroid (ft) = 860.50

Weir invert (ft) = 864.00

Storage ‐ Discharge Table
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

RAINFALL AMOUNT

HEC‐HMS

10‐Year 50‐Year 100‐Year 500‐Year
Duration

(HR)

Duration

(Min)

Ratio

x‐hr/24 hr
Rainfall Amt (IN)

Fig 21, Bulletin 70

Rainfall Amt (IN)

Fig 21, Bulletin 70

Rainfall Amt (IN)

Fig 21, Bulletin 70

Rainfall Amt (IN)

from Log Graph

0.08 5 0.12 0.46 0.67 0.79 0.93

0.17 10 0.21 0.84 1.18 1.39 1.63

0.25 15 0.27 1.03 1.51 1.78 2.09

0.50 30 0.37 1.41 2.07 2.44 2.87

1 60 0.47 1.79 2.63 3.10 3.64

2 120 0.58 2.20 3.25 3.83 4.50

3 180 0.64 2.43 3.58 4.22 4.96

6 360 0.75 2.85 4.20 4.95 5.81

12 720 0.87 3.31 4.87 5.74 6.74

18 1080 0.94 3.57 5.26 6.20 7.29

24 1440 1.00 3.80 5.60 6.60 7.75

48 2880 1.08 4.10 6.05 7.13 8.37

Note:  (1) The 10‐yr, 50‐yr, and 100‐yr 24 hour rainfall amounts were obtained from the isohyetal maps 

                    shown in Figure 21 of ISWS Bulletin 70.

              (2) The 500‐year 24 hour rainfall amount was interpolated from a log graph using the 1‐yr, 2‐yr,

                     5‐yr, 10‐yr, 25‐yr, 50‐yr, and 100‐yr rainfall amounts.

Year Rain (Inches)

1 2.4

2 2.9

5 3.4 500 year rainfall amount = 7.75 in

10 3.8

25 4.8

50 5.6

100 6.6

y = 0.8842ln(x) + 2.2550

0

2

4

6

8

10

0 100 200 300 400 500

Rainfall  ‐ Fig 21 ISWS Bulletin 70

Rainfall  ‐ Fig 21 ISWS Bulletin 70 Log. (Rainfall  ‐ Fig 21 ISWS Bulletin 70)
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

PRECIPITATION GAGES (HEC‐HMS)

Time Precip (IN) Time Precip (IN) Time Precip (IN) Time Precip (IN) Time Precip (IN)

0:00 0.00 0:00 0.00 0:00 0.00 0:00 0.00 0:00 0.00

0:03 0.16 0:06 0.16 0:10 0.18 0:15 0.13 0:30 0.02

0:06 0.33 0:12 0.33 0:20 0.35 0:30 0.27 1:00 0.06

0:09 0.43 0:18 0.43 0:30 0.46 0:45 0.38 1:30 0.10

0:12 0.52 0:24 0.52 0:40 0.56 1:00 0.46 2:00 0.13

0:15 0.60 0:30 0.60 0:50 0.63 1:15 0.53 2:30 0.17

0:18 0.66 0:36 0.66 1:00 0.69 1:30 0.60 3:00 0.22

0:21 0.71 0:42 0.71 1:10 0.74 1:45 0.65 3:30 0.28

0:24 0.75 0:48 0.75 1:20 0.79 2:00 0.69 4:00 0.36

0:27 0.79 0:54 0.79 1:30 0.82 2:15 0.73 4:30 0.45

0:30 0.82 1:00 0.82 1:40 0.84 2:30 0.76 5:00 0.55

0:33 0.84 1:06 0.84 1:50 0.86 2:45 0.80 5:30 0.63

0:36 0.86 1:12 0.86 2:00 0.89 3:00 0.82 6:00 0.70

0:39 0.88 1:18 0.88 2:10 0.91 3:15 0.84 6:30 0.75

0:42 0.90 1:24 0.90 2:20 0.93 3:30 0.85 7:00 0.79

0:45 0.92 1:30 0.92 2:30 0.95 3:45 0.87 7:30 0.83

0:48 0.94 1:36 0.94 2:40 0.97 4:00 0.89 8:00 0.86

0:51 0.96 1:42 0.96 2:50 0.98 4:15 0.90 8:30 0.88

0:54 0.97 1:48 0.97 3:00 1.00 4:30 0.92 9:00 0.91

0:57 0.98 1:54 0.98 4:45 0.94 9:30 0.93

1:00 1.00 2:00 1.00 5:00 0.95 10:00 0.94

5:15 0.96 10:30 0.96

5:30 0.97 11:00 0.97

5:45 0.98 11:30 0.98

6:00 1.00 12:00 1.00

Time Precip (IN) Time Precip (IN) Time Precip (IN) Time Precip (IN)

0:00 0.00 0:00 0.00 0:00 0.00 0:00 0.00

1:00 0.02 0:30 0.02 1:00 0.02 2:00 0.02

2:00 0.05 1:00 0.06 2:00 0.05 4:00 0.04

3:00 0.08 1:30 0.10 3:00 0.08 6:00 0.06

4:00 0.10 2:00 0.13 4:00 0.10 8:00 0.09

5:00 0.12 2:30 0.17 5:00 0.12 10:00 0.10

6:00 0.15 3:00 0.22 6:00 0.15 12:00 0.13

7:00 0.18 3:30 0.28 7:00 0.18 14:00 0.16

8:00 0.22 4:00 0.36 8:00 0.22 16:00 0.18

9:00 0.25 4:30 0.45 9:00 0.25 18:00 0.20

10:00 0.29 5:00 0.55 10:00 0.29 20:00 0.23

11:00 0.33 5:30 0.63 11:00 0.33 22:00 0.26

12:00 0.38 6:00 0.70 12:00 0.38 0:00 0.28

13:00 0.44 6:30 0.75 13:00 0.44 2:00 0.31

14:00 0.53 7:00 0.79 14:00 0.53 4:00 0.34

15:00 0.64 7:30 0.83 15:00 0.64 6:00 0.37

16:00 0.73 8:00 0.86 16:00 0.73 8:00 0.41

17:00 0.80 8:30 0.88 17:00 0.80 10:00 0.46

18:00 0.85 9:00 0.91 18:00 0.85 12:00 0.51

19:00 0.88 9:30 0.93 19:00 0.88 14:00 0.58

20:00 0.91 10:00 0.94 20:00 0.91 16:00 0.68

21:00 0.94 10:30 0.96 21:00 0.94 18:00 0.78

22:00 0.96 11:00 0.97 22:00 0.96 20:00 0.87

23:00 0.98 11:30 0.98 23:00 0.98 22:00 0.93

0:00 1.00 12:00 1.00 0:00 1.00 0:00 1.00

Huff 3Q ‐ 24H (1hr) Huff 2Q ‐ 12H (30m) Huff 3Q ‐ 24H (1hr) Huff 4Q ‐ 48H (2hr)

Huff 1Q ‐ 1H (3m) Huff 1Q ‐ 2H (6m) Huff 1Q ‐ 3H (10m) Huff 1Q ‐ 6H (15m) Huff 2Q ‐ 12H (30m)
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

METEOROLOGIC MODELS

HEC‐HMS

Met Name: Description: Total Depth (IN)

1 010Y 01H 1Q Huff 10 Year 1 Hour 1st Quartile 1.79

2 010Y 02H 1Q Huff 10 Year 2 Hour 1st Quartile 2.20

3 010Y 03H 1Q Huff 10 Year 3 Hour 1st Quartile 2.43

4 010Y 06H 1Q Huff 10 Year 6 Hour 1st Quartile 2.85

5 010Y 12H 2Q Huff 10 Year 12 Hour 2nd Quartile 3.31

6 010Y 24H 3Q Huff 10 Year 24 Hour 3rd Quartile 3.80

7 010Y 48H 4Q Huff 10 Year 48 Hour 4th Quartile 4.10

8 050Y 01H 1Q Huff 50 Year 1 Hour 1st Quartile 2.63

9 050Y 02H 1Q Huff 50 Year 2 Hour 1st Quartile 3.25

10 050Y 03H 1Q Huff 50 Year 3 Hour 1st Quartile 3.58

11 050Y 06H 1Q Huff 50 Year 6 Hour 1st Quartile 4.20

12 050Y 12H 2Q Huff 50 Year 12 Hour 2nd Quartile 4.87

13 050Y 24H 3Q Huff 50 Year 24 Hour 3rd Quartile 5.60

14 050Y 48H 4Q Huff 50 Year 48 Hour 3rd Quartile 6.05

15 100Y 01H 1Q Huff 100 Year 1 Hour 1st Quartile 3.10

16 100Y 02H 1Q Huff 100 Year 2 Hour 1st Quartile 3.83

17 100Y 03H 1Q Huff 100 Year 3 Hour 1st Quartile 4.22

18 100Y 06H 1Q Huff 100 Year 6 Hour 1st Quartile 4.95

19 100Y 12H 2Q Huff 100 Year 12 Hour 2nd Quartile 5.74

20 100Y 24H 3Q Huff 100 Year 24 Hour 3rd Quartile 6.60

21 100Y 48H 4Q Huff 100 Year 48 Hour 4th Quartile 7.13

22 500Y 01H 1Q Huff 500 Year 1 Hour 1st Quartile 3.64

23 500Y 02H 1Q Huff 500 Year 2 Hour 1st Quartile 4.50

24 500Y 03H 1Q Huff 500 Year 3 Hour 1st Quartile 4.96

25 500Y 06H 1Q Huff 500 Year 6 Hour 1st Quartile 5.81

26 500Y 12H 2Q Huff 500 Year 12 Hour 2nd Quartile 6.74

27 500Y 24H 3Q Huff 500 Year 24 Hour 3rd Quartile 7.75

28 500Y 48H 4Q Huff 500 Year 48 Hour 4th Quartile 8.37
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FAP 326/IL‐47 over Trib to Silver Creek

6' W x 5' H RCBC 
LIN ENGINEERING, LIMITED

SPRINGFIELD, ILLINOIS

SUMMARY OF PEAK DISCHARGES

HEC‐HMS

Control (HR) Q (CFS) Control (HR) Q (CFS)

1 87.9 1 230.0

2 140.9 2 337.5

3 163.2 3 369.0

6 168.7 6 387.2

12 198.6 12 461.3

24 200.5 24 478.0

48 178.8 48 382.9

Control (HR) Q (CFS) Control (HR) Q (CFS)

1 327.0 1 449.8

2 464.4 2 647.7

3 500.7 3 742.7

6 643.1 6 885.2

12 685.9 12 925.4

24 670.6 24 913.7

48 517.3 48 642.4

Peak Discharge (Q) 10 Year Peak Discharge (Q) 50 Year

Peak Discharge (Q) 100 Year Peak Discharge (Q) 500 Year
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IL 47 at Tributary to Silver Creek

' 

2/18/2014 8:00:04 AM

U.S. Department of the Interior | U.S. Geological Survey
URL: http://streamstatsags.cr.usgs.gov/il_ss/default.aspx

Page Contact Information: StreamStats Help Streamstats Status

Page Last Modified: 02/18/2014 09:00:03 

Page 1 of 1USGS StreamStats

2/18/2014http://streamstatsags.cr.usgs.gov/il_ss/default.aspx?stabbr=il&dt=1392735108860
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;onpageshow='if(!done)window.onload();' 

Basin Characteristics Report

Date: Thu Jan 30 2014 12:18:08 Mountain Standard Time
NAD27 Latitude: 42.3532 (42 21 12)

NAD27 Longitude: -88.4433 (-88 26 36)
NAD83 Latitude: 42.3533 (42 21 12)

NAD83 Longitude: -88.4434 (-88 26 36)

Basin has been edited

 Parameter Value

 Area in square miles 4.53

 Unadjusted 10-85 slope in feet per mile 15.736

 Adjusted 10-85 slope in feet per mile 14.706

 Unadjusted Basin Length ArcHydro Method in miles 3.14

 Adjusted Basin Length ArcHydro Method in miles 3.42

 Average soil permeability 2.347

 Percent of area covered by open water 0.732

Page 1 of 1Basin Characteristics Report

1/30/2014http://streamstatsags.cr.usgs.gov/gisimg/Reports/BasinCharsReport2275104_20141301218...

SGL
Typewritten Text
28



;onpageshow='if(!done)window.onload();' 

Streamstats Ungaged Site Report

Date: Thu Jan 30 2014 12:21:37 Mountain Standard Time
Site Location: Illinois
NAD27 Latitude: 42.3532 (42 21 12)
NAD27 Longitude: -88.4433 (-88 26 36)
NAD83 Latitude: 42.3533 (42 21 12)
NAD83 Longitude: -88.4434 (-88 26 36)
Drainage Area: 4.53 mi2 

Basin has been edited

Peak Flow Basin Characteristics

100% Region 2 AMS (4.53 mi2) 

 Parameter
Value Regression Equation Valid Range

Min Max

 Drainage Area (square miles) 4.53 0.03 9554

 Stream Slope 10 and 85 Method (feet per mi) 14.706 0.81 317

 Percent Open Water AND Herb Wetland (percent) 0.732 0 8

Peak Flow Streamflow Statistics 

Statistic Flow (ft
3
/s) Prediction Error (percent)

Equivalent 
years of 

record

90-Percent Prediction Interval

Minimum Maximum

 PK2  181 40 2.6 95.7 342

 PK5  304 41 3.1 160 577

 PK10  391 42 3.8 202 756

 PK25  497 45 4.6 247 998

 PK50  579 47 5.2 279 1200

 PK100  653 49 5.6 305 1400

 PK500  830 55 6.2 359 1920

Page 1 of 1Streamflow Statistics Report

1/30/2014http://streamstatsags.cr.usgs.gov/gisimg/Reports/FlowStatsReport2275104_201413012213...
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FAP 326/IL‐47 over Trib to Silver Creek
6' W x 5' H RCBC 

LIN ENGINEERING, LIMITED
SPRINGFIELD, ILLINOIS

HEC‐HMS vs. Streamstats
Flow Comparison

90%
Min

Calculated
90%
Max

IDOT
In‐House Model
(1 sub‐basin)

Lin Model
(6 sub‐basin)

10 202 391 756 401 (24 hr) 201 (24 hr)
50 279 579 1200 786 (24 hr) 478 (24 hr)
100 305 653 1400 1032 (12 hr) 686 (12 hr)
500 359 830 1920 1339 (12 hr) 925 (12 hr)

Frequency (yr) Streamstats (cfs) HEC‐HMS Values (cfs)

IL 47 at Unnamed Tributary to Silver Creek 
Peak Flow Comparison

IL ROUTE 47
MCHENRY COUNTY

HYDRAULIC REPORT
EXHIBIT C
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EXHIBIT D

STREAMBED PROFILE
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EXHIBIT E

ILLINOIS ROUTE 47 (N. SEMINARY AVE.)

ROADWAY PLAN AND PROFILE
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SURVEY ON DECEMBER 7, 2009

CROSS SECTION LOOKING DOWNSTREAM
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A
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L
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8
6
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A
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1
2
8
1
.5

7
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5
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3

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06
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855

850

740730720710700690680670660650640630620610600590

STA. 1072.0

865

860

855

910 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190

1200 1210 1220 1230

22' UPSTREAM OF IL-47 CULVERT

STA. 1072.0

22' UPSTREAM OF IL-47 CULVERT

SURVEY ON DECEMBER 7, 2009

CROSS SECTION LOOKING DOWNSTREAM
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870 870

865

860

855

850

E
L
. 

8
5
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5

S
T

A
. 

1
0
0
0
.0

E
L
. 

8
6
2
.3

3

S
T

A
. 

1
0
2
4
.8

3

IL ROUTE 47 PROFILE

IL ROUTE 47 PROFILE

EL. = 860.02

LOW CHORD 

SURFACE = 856.33 (AVG.)

SURVEYED WATER 

BANKS. SILTY SAND CHANNEL BOTTOM.

WITH BRUSH AND GRASS ALONG 

CHANNEL FLOWING RELATIVELY FREE

n = 0.05

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06

E
L
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8
6
8
.3
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A
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5
9
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6
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3
3
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8
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5
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3
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S
T

A
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L
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9
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T

A
. 
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5
6
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8
5
8
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2

S
T

A
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9
8
3
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8
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9
9
2
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1
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STA. 1005.17
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1
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1
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6
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A
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1
0
4
2
.4
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E
L
. 

8
6
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S
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A
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1
0
7
1
.7

3

AND BRUSH MIX.

WITH HIGH GRASS

RURAL FLOODPLAIN

n = 0.06

E
L
. 

8
6
3
.6

4

S
T

A
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1
0
8
7
.8

1

E
L
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8
6
3
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T

A
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1
0
9
9
.2
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COONEY RD.
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n = 0.012

E
L
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8
6
2
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T

A
. 

1
1
0
7
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E
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8
6
0
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S
T

A
. 

1
1
1
4
.6

3

E
L
. 

8
6
2
.0

2

S
T

A
. 

1
1
7
1
.6

8

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06
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850

855

860

865

870

800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960

870

865

860

855

850

790780770760750740730720710700690680670660650640

STA. 1026.1

865

860

855

960 970 980 990 1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1220 1230 1240

1250 1260 1270 1280

STA. 1026.1

SURVEY ON DECEMBER 7, 2009

CROSS SECTION LOOKING DOWNSTREAM

850

870 870

865

860

855

850

~ IL ROUTE 47

~ IL ROUTE 47

E
L
. 

8
6
7
.1

2

S
T

A
. 

6
6
0
.4

7

E
L
. 

8
6
6
.2

7

S
T

A
. 

7
6
0
.7

2

E
L
. 

8
6
6
.2

7

S
T

A
. 

8
6
0
.2

0

E
L
. 

8
6
4
.5

7

S
T

A
. 

9
6
0
.2

2

IL ROUTE 47 PROFILE

E
L
. 

8
6
4
.3

4

S
T

A
. 

9
9
7
.2

8

E
L
. 

8
6
4
.0

5

S
T

A
. 

1
0
7
3
.2

6

E
L
. 

8
6
4
.0

7

S
T

A
. 

1
1
5
9
.5

6

E
L
. 

8
6
6
.1

8

S
T

A
. 

1
2
5
8
.1

4

IL ROUTE 47 PROFILE
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850

855

860

865

870

800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960

870

865

860

855

850

790780770760750740730720710700690680670660650640

865

860

855

960 970 980 990 1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1220 1230 1240

1250 1260 1270 1280

SURVEY ON DECEMBER 7, 2009

CROSS SECTION LOOKING DOWNSTREAM

850

870 870

865

860

855

850

E
L
. 

8
6
5
.8

4

S
T

A
. 

7
6
4
.3

7

IL ROUTE 47 PROFILE

STA. 971.8

STA. 971.8

32' DOWNSTREAM OF IL-47 CULVERT

32' DOWNSTREAM OF IL-47 CULVERT

EL. = 860.02

LOW CHORD 

IL ROUTE 47 PROFILE

SURFACE = 853.95 (AVG.)

SURVEYED WATER 

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06

BANKS. SANDY CLAY CHANNEL BOTTOM.

WITH BRUSH AND GRASS ALONG 

CHANNEL FLOWING RELATIVELY FREE

n = 0.05

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06

RURAL FLOODPLAIN CONSISTING OF STRAIGHT ROW CROPS

n = 0.073

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06

E
L
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8
6
7
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S
T

A
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6
4
5
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8

E
L
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8
6
4
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A
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8
6
3
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E
L
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8
5
6
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A
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6
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8
5
5
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A
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9
8
4
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8
5
4
.0
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S
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A
. 

9
8
5
.5

1

E
L
. 

8
5
3
.7

5
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A
. 

9
9
0
.1

EL. 853.82

STA. 993.93

E
L
. 

8
5
5
.9

6
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T

A
. 

10
0
2
.7 E
L
. 

8
5
9
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3

S
T

A
. 

1
0
3
2
.5

9

E
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. 

8
5
9
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4
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1
0
5
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6
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A
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1
1
5
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8
6
2
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A
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1
2
4
9
.5

0
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1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560 1570 1580 1590 1600
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865
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855

850

1430142014101400139013801370136013501340133013201310130012901280

SURVEY ON DECEMBER 7, 2009

CROSS SECTION LOOKING DOWNSTREAM

STA. 971.8

32' DOWNSTREAM OF IL-47 CULVERT

IL ROUTE 47 PROFILE

RURAL FLOODPLAIN CONSISTING OF STRAIGHT ROW CROPS

n = 0.073
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855

860

865

870

610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770

870

865

860

855

850

600590580570560550540530520510500490480470460450

860

855

850

780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040 1050770

1060 1070 1080 1090

SURVEY ON DECEMBER 7, 2009

CROSS SECTION LOOKING DOWNSTREAM

845

865 865

860

855

850

845

EL. 860.98

STA. 451.01

E
L
. 

8
6
0
.6

7

S
T

A
. 

4
9
3
.2

9

E
L
. 

8
6
0
.7

9

S
T

A
. 

7
0
8
.6

1

E
L
. 

8
5
6
.3

4

S
T

A
. 

9
8
5
.4

9

STA. 694.4

STA. 694.4

300' DOWNSTREAM OF IL-47 CULVERT

300' DOWNSTREAM OF IL-47 CULVERT

E
L
. 

8
6
0
.6

8

S
T

A
. 

6
0
7
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6

E
L
. 
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5
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A
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0
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A
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8
9
1
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L
. 

8
5
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A
. 

9
9
4
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EL. 854.25

STA. 995.46

E
L
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8
5
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S
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A
. 

9
9
6
.2
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E
L
. 

8
5
2
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S
T

A
. 

1
0
0
0
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E
L
. 

8
5
2
.9

0

S
T

A
. 

1
0
0
3
.4

8

E
L
. 

8
5
4
.3

1

S
T

A
. 

1
0
0
4
.5

0

EL. 854.54

STA. 1005.41

E
L
. 

8
5
6
.4

1

S
T

A
. 

1
0
1
3
.0

9

EL. 857.53

STA. 1089.77

SURFACE = 854.28 (AVG.)

SURVEYED WATER 

SAND CHANNEL BOTTOM.

ALONG BANKS. SILTY

WITH BRUSH AND GRASS 

CHANNEL FLOWING FREE 

n = 0.05

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.

n = 0.06

RURAL FLOODPLAIN WITH HIGH GRASS AND BRUSH MIX.
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EXHIBIT G

CULVERT OPENING PLOTS (EXISTING AND PROPOSED)
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ELEVATION
(UPSTREAM FACE)

ELEVATION
(DOWNSTREAM FACE)

NOT MEASURED AND ARE ASSUMED VALUES.

CULVERT WALL THICKNESS AND LENGTH OF UPSTREAM EXTENSION WERE 3.

THIS EXHIBIT IS BASED ON SURVEY DATA COLLECTED BY STRAND.2.

EXISTING PLANS FOR THIS CULVERT ARE CURRENTLY UNAVAILABLE.1.
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IL-47_SilverCreekTrib_Natural_Input.rep

                         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: Cooney Rd.
Project File : CooneyRd.prj
Run Date and Time: 5/8/2018 1:15:22 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Natural - Known WSE
Plan File : e:\0829\HECRAS\CooneyRd.p14

           Geometry Title: Natural_Final_Cooney Rd.
           Geometry File : e:\0829\HECRAS\CooneyRd.g07

           Flow Title    : HECHMS-Clark-FIS WSE-Ex
           Flow File     : e:\0829\HECRAS\CooneyRd.f08

Plan Summary Information:
Number of:  Cross Sections =    5    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: HECHMS-Clark-FIS WSE-Ex
Flow File : e:\0829\HECRAS\CooneyRd.f08

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Tributary 1     1072    *             201             478             686             925 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
********************************************************************************************************
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IL-47_SilverCreekTrib_Natural_Input.rep
* Silver Creek    Tributary 1     10-yr            *                                  Known WS = 857.2 *
* Silver Creek    Tributary 1     50-yr            *                                  Known WS = 858.7 *
* Silver Creek    Tributary 1     100-yr           *                                    Known WS = 859 *
* Silver Creek    Tributary 1     500-yr           *                                    Known WS = 860 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Natural_Final_Cooney Rd.
Geometry File : e:\0829\HECRAS\CooneyRd.g07

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 1072    

INPUT
Description: 22' Upstream
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  598.78  868.36  633.34  866.37  755.84  865.14  855.96  863.01   956.7  859.99
  983.17  858.42  992.81  857.39    1000  855.05 1005.17  856.23 1010.63  859.92
 1024.83  862.33 1042.47   862.7 1071.73  862.97 1087.81  863.64 1099.22  863.45
 1107.52  862.99 1114.63  860.91 1171.68  862.02  1267.1  866.06 1281.57  866.93
  1290.6  866.75 1299.19  866.86  1324.1  868.36 1351.13  869.22

Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  598.78     .06  983.17     .05 1024.83     .06 1071.73    .012 1099.22     .06
 1281.57    .012 1299.19     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        983.17 1024.83            100.2   100.2   100.2             .1       .3
Right Levee     Station= 1087.81      Elevation=  863.64

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 971.8   

INPUT
Description: 32' Downstream
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  645.58  867.47  764.37  865.84  863.46  864.36  962.42  856.27  984.08   855.6
  985.51  854.07   990.1  853.75  993.93  853.82  1002.7  855.96 1032.59  859.53
 1059.84  859.74 1157.98  860.02  1249.5  862.01 1371.74  865.21 1457.34  867.46
 1555.24  870.69

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  645.58     .06  962.42     .05  1002.7     .06 1157.98    .073

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        962.42  1002.7            277.4   277.4   277.4             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 694.4   

INPUT
Description: 300' Downstream
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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IL-47_SilverCreekTrib_Natural_Input.rep
  105.17     866  238.53     864  388.99     862  451.01  860.98  493.29  860.67
  607.46  860.68  708.61  860.79   807.5  859.72  891.64  856.24  985.49  856.34
  994.49  854.81  995.46  854.25  996.28  853.22    1000  852.86 1003.48   852.9
  1004.5  854.31 1005.41  854.54 1013.09  856.41 1089.77  857.53 1155.17   858.5
 1236.29  859.31 1315.79  860.28 1395.83  861.69  1465.8   863.6 1532.86  865.91

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  105.17    .073  708.61     .06  985.49     .05 1013.09     .06 1089.77    .073

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        985.49 1013.09            197.6   197.6   197.6             .1       .3

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 496.8   

INPUT
Description: 500'  Downstream
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  -26.92     866  101.38     864  285.29     862  359.29  861.93  509.63  861.36
  657.48  860.44  730.28  862.67  820.31  858.91  916.87  855.99   987.1  855.77
  992.89  854.16  994.73  854.02  997.05  852.28    1000  852.83 1004.04  853.24
 1006.02  854.02 1006.62  854.45  1026.6  856.75  1123.3  855.87 1219.62  855.85
  1301.9  857.14 1420.53  855.46 1536.85  858.71 1605.01     860    1664     862
 1725.66     864

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  -26.92    .073  657.48     .06   987.1     .05  1026.6     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         987.1  1026.6            496.8   496.8   496.8             .1       .3
Right Levee     Station=  1301.9      Elevation=  857.14

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 0       

INPUT
Description: 1000' Downstream
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
 -261.82     864 -220.23     862  165.38     860  241.76     860  371.12     858
  500.09  856.58  615.95  856.32  710.25  857.75  814.63  855.74  895.71  856.22
  988.07  854.79  990.93  853.34  991.34  852.85    1000  851.43 1008.12  852.05
 1008.73  853.18 1010.78  853.68 1021.28  855.54 1108.95  854.47 1229.31  854.71
 1326.81  858.84 1431.13  856.81 1574.66   861.5 1584.49     862 1617.98     864

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
 -261.82      .1  988.07     .05 1021.28     .06 1229.31      .1

Bank Sta: Left   Right    Coeff Contr.   Expan.
        988.07 1021.28             .1       .3
Left Levee      Station=  710.25      Elevation=  857.75
Right Levee     Station= 1326.81      Elevation=  858.84

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*********************************************************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *   n4    *   n5    *   n6    *   n7    *
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*********************************************************************************************************
*Tributary 1     *    1072        *      .06*      .05*      .06*     .012*      .06*     .012*      .06*
*Tributary 1     *    971.8       *      .06*      .05*      .06*     .073*         *         *         *
*Tributary 1     *    694.4       *     .073*      .06*      .05*      .06*     .073*         *         *
*Tributary 1     *    496.8       *     .073*      .06*      .05*      .06*         *         *         *
*Tributary 1     *    0           *       .1*      .05*      .06*       .1*         *         *         *
*********************************************************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Tributary 1     *    1072        *    100.2*    100.2*    100.2*
*Tributary 1     *    971.8       *    277.4*    277.4*    277.4*
*Tributary 1     *    694.4       *    197.6*    197.6*    197.6*
*Tributary 1     *    496.8       *    496.8*    496.8*    496.8*
*Tributary 1     *    0           *         *         *         *
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Tributary 1     *    1072    *       .1*       .3*
*Tributary 1     *    971.8   *       .1*       .3*
*Tributary 1     *    694.4   *       .1*       .3*
*Tributary 1     *    496.8   *       .1*       .3*
*Tributary 1     *    0       *       .1*       .3*
*******************************************************
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********************************************************************************

PROJECT DATA
Project Title: Cooney Rd.
Project File : CooneyRd.prj
Run Date and Time: 5/8/2018 1:36:47 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Existing - Known WSE
Plan File : e:\0829\HECRAS\CooneyRd.p10

           Geometry Title: Existing_Final_Cooney Rd.
           Geometry File : e:\0829\HECRAS\CooneyRd.g03

           Flow Title    : HECHMS-Clark-FIS WSE-Ex
           Flow File     : e:\0829\HECRAS\CooneyRd.f08

Plan Summary Information:
Number of:  Cross Sections =    5    Multiple Openings  =    0
            Culverts       =    1    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: HECHMS-Clark-FIS WSE-Ex
Flow File : e:\0829\HECRAS\CooneyRd.f08

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Tributary 1     1072    *             201             478             686             925 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
********************************************************************************************************
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* Silver Creek    Tributary 1     10-yr            *                                  Known WS = 857.2 *
* Silver Creek    Tributary 1     50-yr            *                                  Known WS = 858.7 *
* Silver Creek    Tributary 1     100-yr           *                                    Known WS = 859 *
* Silver Creek    Tributary 1     500-yr           *                                    Known WS = 860 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Existing_Final_Cooney Rd.
Geometry File : e:\0829\HECRAS\CooneyRd.g03

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 1072    

INPUT
Description: 21' Upstream
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  598.78  868.36  633.34  866.37  755.84  865.14  855.96  863.01   956.7  859.99
  983.17  858.42  992.81  857.39    1000  855.05 1005.17  856.23 1010.63  859.92
 1024.83  862.33 1042.47   862.7 1071.73  862.97 1087.81  863.64 1099.22  863.45
 1107.52  862.99 1114.63  860.91 1171.68  862.02  1267.1  866.06 1281.57  866.93
  1290.6  866.75 1299.19  866.86  1324.1  868.36 1351.13  869.22

Manning's n Values        num=       7
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  598.78     .06  983.17     .05 1024.83     .06 1071.73    .012 1099.22     .06
 1281.57    .012 1299.19     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        983.17 1024.83            100.2   100.2   100.2             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  598.78     976  864.47       F
    1024 1351.13  864.25       F
Right Levee     Station= 1087.81      Elevation=  863.64

CULVERT                

RIVER: Silver Creek    
REACH: Tributary 1        RS: 1026.1  

INPUT
Description: Existing 6' x 5' Box Culvert under IL Route 47
Distance from Upstream XS =      21
Deck/Roadway Width        =    47.5
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      13
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  601.21  867.52     845  660.47  867.12     845  760.72  866.27     845
   860.2  865.25     845  960.22  864.57     845  997.28  864.34     845
 1073.26  864.05     845 1159.56  864.07     845 1258.14  866.18     845
 1273.79  866.52     845 1358.46  868.31     845    1458  870.87     845
 1558.07  873.39     845

Upstream Bridge Cross Section Data
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  598.78  868.36  633.34  866.37  755.84  865.14  855.96  863.01   989.3   860.5
  991.73  858.55  993.21  856.29  994.09  855.72     997  854.94  997.11  854.91
  999.84  855.01    1003  855.49 1003.29  855.53 1003.99  855.83 1004.92   856.3
 1007.55  858.05 1010.86   860.8 1024.83  862.33 1042.47   862.7 1071.73  862.97
 1087.81  863.64 1099.22  863.45 1107.52  862.99 1114.63  860.91 1171.68  862.02
  1267.1  866.06 1281.57  866.93  1290.6  866.75 1299.19  866.86  1324.1  868.36
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 1351.13  869.22

Manning's n Values        num=       9
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  598.78     .06  991.73     .05     997    .013    1003     .05 1024.83     .06
 1071.73    .012 1099.22     .06 1281.57    .012 1299.19     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
         989.3 1010.86             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  598.78     976  864.47       F
    1024 1351.13  864.25       F
Right Levee     Station= 1087.81      Elevation=  863.64

Downstream  Deck/Roadway Coordinates
    num=      13
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
  601.21  867.52     845  660.47  867.12     845  760.72  866.27     845
   860.2  865.25     845  960.22  864.57     845  997.28  864.34     845
 1073.26  864.05     845 1159.56  864.07     845 1258.14  866.18     845
 1273.79  866.52     845 1358.46  868.31     845    1458  870.87     845
 1558.07  873.39     845

Downstream Bridge Cross Section Data
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  645.58  867.47  764.37  865.84  863.46  864.36  986.59  860.88  994.26  856.56
  994.85  856.06  995.81  855.62  996.74  855.53     997  855.53 1000.09  855.53
 1002.91  855.46    1003   855.5  1004.4  856.14 1004.97  856.47 1012.76  861.31
  1249.5  862.01 1371.74  865.21 1457.34  867.46 1555.24  870.69

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  645.58     .06  986.59     .05     997    .013    1003     .05 1012.76     .06
  1249.5    .073

Bank Sta: Left   Right    Coeff Contr.   Expan.
        986.59 1012.76             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  645.58     981     862       F
    1019 1555.24     862       F

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1           Box       5       6
FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                 21    47.5     .013     .013        0                   .5                1
Upstream   Elevation =  855 
           Centerline Station =  1000 
Downstream Elevation =  855 
           Centerline Station =  1000 

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 971.8   
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INPUT
Description: 32' Downstream
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  645.58  867.47  764.37  865.84  863.46  864.36  962.42  856.27  984.08   855.6
  985.51  854.07   990.1  853.75  993.93  853.82  1002.7  855.96 1032.59  859.53
 1059.84  859.74 1157.98  860.02  1249.5  862.01 1371.74  865.21 1457.34  867.46
 1555.24  870.69

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  645.58     .06  962.42     .05  1002.7     .06 1157.98    .073

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        962.42  1002.7            277.4   277.4   277.4             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  645.58     981     862       F
    1019 1555.24     862       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 694.4   

INPUT
Description: 300' Downstream
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  105.17     866  238.53     864  388.99     862  451.01  860.98  493.29  860.67
  607.46  860.68  708.61  860.79   807.5  859.72  891.64  856.24  985.49  856.34
  994.49  854.81  995.46  854.25  996.28  853.22    1000  852.86 1003.48   852.9
  1004.5  854.31 1005.41  854.54 1013.09  856.41 1089.77  857.53 1155.17   858.5
 1236.29  859.31 1315.79  860.28 1395.83  861.69  1465.8   863.6 1532.86  865.91

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  105.17    .073  708.61     .06  985.49     .05 1013.09     .06 1089.77    .073

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        985.49 1013.09            197.6   197.6   197.6             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  105.17     842     862       F
    1158 1532.86     862       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 496.8   

INPUT
Description: 500'  Downstream
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  -26.92     866  101.38     864  285.29     862  359.29  861.93  509.63  861.36
  657.48  860.44  730.28  862.67  820.31  858.91  916.87  855.99   987.1  855.77
  992.89  854.16  994.73  854.02  997.05  852.28    1000  852.83 1004.04  853.24
 1006.02  854.02 1006.62  854.45  1026.6  856.75  1123.3  855.87 1219.62  855.85
  1301.9  857.14 1420.53  855.46 1536.85  858.71 1605.01     860    1664     862
 1725.66     864

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  -26.92    .073  657.48     .06   987.1     .05  1026.6     .06
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         987.1  1026.6            496.8   496.8   496.8             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1256 1725.66     862       F
Right Levee     Station=  1301.9      Elevation=  857.14

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 0       

INPUT
Description: 1000' Downstream
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
 -261.82     864 -220.23     862  165.38     860  241.76     860  371.12     858
  500.09  856.58  615.95  856.32  710.25  857.75  814.63  855.74  895.71  856.22
  988.07  854.79  990.93  853.34  991.34  852.85    1000  851.43 1008.12  852.05
 1008.73  853.18 1010.78  853.68 1021.28  855.54 1108.95  854.47 1229.31  854.71
 1326.81  858.84 1431.13  856.81 1574.66   861.5 1584.49     862 1617.98     864

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
 -261.82      .1  988.07     .05 1021.28     .06 1229.31      .1

Bank Sta: Left   Right    Coeff Contr.   Expan.
        988.07 1021.28             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
 -261.82     495     862       F
    1505 1617.98     862       F
Left Levee      Station=  710.25      Elevation=  857.75
Right Levee     Station= 1326.81      Elevation=  858.84

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
*********************************************************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *   n4    *   n5    *   n6    *   n7    *
*********************************************************************************************************
*Tributary 1     *    1072        *      .06*      .05*      .06*     .012*      .06*     .012*      .06*
*Tributary 1     *    1026.1      *Culvert  *        *        *        *        *        *        *
*Tributary 1     *    971.8       *      .06*      .05*      .06*     .073*         *         *         *
*Tributary 1     *    694.4       *     .073*      .06*      .05*      .06*     .073*         *         *
*Tributary 1     *    496.8       *     .073*      .06*      .05*      .06*         *         *         *
*Tributary 1     *    0           *       .1*      .05*      .06*       .1*         *         *         *
*********************************************************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*Tributary 1     *    1072        *    100.2*    100.2*    100.2*
*Tributary 1     *    1026.1      *Culvert  *         *         *
*Tributary 1     *    971.8       *    277.4*    277.4*    277.4*
*Tributary 1     *    694.4       *    197.6*    197.6*    197.6*
*Tributary 1     *    496.8       *    496.8*    496.8*    496.8*
*Tributary 1     *    0           *         *         *         *
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    
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*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Tributary 1     *    1072    *       .3*       .5*
*Tributary 1     *    1026.1  *Culvert  *         *
*Tributary 1     *    971.8   *       .3*       .5*
*Tributary 1     *    694.4   *       .3*       .5*
*Tributary 1     *    496.8   *       .3*       .5*
*Tributary 1     *    0       *       .1*       .3*
*******************************************************
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IL-47_SilverCreekTrib_Proposed_Input.rep

                         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: Cooney Rd.
Project File : CooneyRd.prj
Run Date and Time: 5/8/2018 4:00:31 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Proposed - Known WSE
Plan File : e:\0829\HECRAS\CooneyRd.p13

           Geometry Title: Proposed_Final_Cooney Rd.
           Geometry File : e:\0829\HECRAS\CooneyRd.g05

           Flow Title    : HECHMS-Clark-FIS WSE-PR
           Flow File     : e:\0829\HECRAS\CooneyRd.f09

Plan Summary Information:
Number of:  Cross Sections =    6    Multiple Openings  =    0
            Culverts       =    1    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: HECHMS-Clark-FIS WSE-PR
Flow File : e:\0829\HECRAS\CooneyRd.f09

Flow Data (cfs)
*************************************************************************************************************
* River           Reach           RS      *           10-yr           50-yr          100-yr          500-yr *
* Silver Creek    Tributary 1     1101    *             201             478             686             925 *
*************************************************************************************************************

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
********************************************************************************************************
* Silver Creek    Tributary 1     10-yr            *                                  Known WS = 857.2 *
* Silver Creek    Tributary 1     50-yr            *                                  Known WS = 858.7 *
* Silver Creek    Tributary 1     100-yr           *                                    Known WS = 859 *
* Silver Creek    Tributary 1     500-yr           *                                    Known WS = 860 *

Page 1



IL-47_SilverCreekTrib_Proposed_Input.rep
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Proposed_Final_Cooney Rd.
Geometry File : e:\0829\HECRAS\CooneyRd.g05

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 1101    

INPUT
Description: 13.5' Upstream
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  658.84  868.87  791.35  865.85  802.75  865.64  814.35  865.26  837.86  863.56
  880.95     860  900.98     859  920.98     858  940.98     857  960.98     856
  980.98     855     994   854.7    1000   854.7    1006   854.7 1026.25     859
 1044.73     860 1063.47  861.47 1074.03  862.75 1085.28  863.26 1097.29  862.75
 1148.92   863.2 1192.22  864.81 1267.89  867.04

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  658.84     .06  791.35      .1  814.35     .06  880.95     .05 1074.03    .012
 1097.29     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        880.95 1026.25            129.2   129.2   129.2             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  658.84     974   865.8       F
    1020 1267.89   865.7       F
Right Levee     Station= 1085.28      Elevation=  863.26

CULVERT                

RIVER: Silver Creek    
REACH: Tributary 1        RS: 1030.5  

INPUT
Description: Proposed 12'w x 6'h Precast box Culvert under IL Route 47
Distance from Upstream XS =    13.5
Deck/Roadway Width        =     114
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   578.6  867.82           678.6  867.32           778.6  866.82        
   878.6  866.32           978.6  865.83          1078.6  865.76        
  1178.6  866.23          1278.6  867.36          1378.6  869.46        
  1478.6  871.82          1578.6   873.6        

Upstream Bridge Cross Section Data
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  658.84  868.87  791.35  865.85  802.75  865.64  814.35  865.26  837.86  863.56
  880.95     860  900.98     859  920.98     858  940.98     857  960.98     856
  980.98     855     994   854.7    1000   854.7    1006   854.7 1026.25     859
 1044.73     860 1063.47  861.47 1074.03  862.75 1085.28  863.26 1097.29  862.75
 1148.92   863.2 1192.22  864.81 1267.89  867.04

Manning's n Values        num=       6
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  658.84     .06  791.35      .1  814.35     .06  880.95     .05 1074.03    .012
 1097.29     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
        880.95 1026.25             .3       .5
Ineffective Flow     num=       2
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   Sta L   Sta R    Elev  Permanent
  658.84     974   865.8       F
    1020 1267.89   865.7       F
Right Levee     Station= 1085.28      Elevation=  863.26

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************************************
   578.6  866.28           678.6  865.78           778.6  865.28        
   878.6  864.78           978.6  864.29          1078.6  864.23        
  1178.6   864.7          1278.6  865.83          1378.6  867.92        
  1478.6  870.46          1578.6  873.11        

Downstream Bridge Cross Section Data
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  645.58  867.47  764.37  865.84  863.46  864.36  962.42  856.27     985   854.1
     994   854.1    1006   854.1 1032.59  859.53 1059.84  859.74 1157.98  860.02
  1249.5  862.01 1371.74  865.21 1457.34  867.46 1555.24  870.69

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  645.58     .06  962.42     .05 1032.59     .06 1157.98    .073

Bank Sta: Left   Right    Coeff Contr.   Expan.
        962.42 1032.59             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  645.58     986     862       F
    1007 1555.24     862       F

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

Number of Culverts =  2 

Culvert Name     Shape      Rise    Span
Culvert #2           Box       7       6
FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               13.5     114     .013     .035      2.8                   .5                1
Upstream   Elevation =  853.7 
           Centerline Station =  990 
Downstream Elevation =  853.1 
           Centerline Station =  990 

Culvert Name     Shape      Rise    Span
Culvert #1           Box       7      12
FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               13.5     114     .013     .035        1                   .5                1
Upstream   Elevation =  853.7 
           Centerline Station =  1000 
Downstream Elevation =  853.1 
           Centerline Station =  1000 

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 971.8   

INPUT
Description: 2' Downstream PR CULV FACE (Regraded)
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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  645.58  867.47  764.37  865.84  863.46  864.36  962.42  856.27     985   854.1
     994   854.1    1006   854.1 1032.59  859.53 1059.84  859.74 1157.98  860.02
  1249.5  862.01 1371.74  865.21 1457.34  867.46 1555.24  870.69

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  645.58     .06  962.42     .05 1032.59     .06 1157.98    .073

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        962.42 1032.59               10      10      10             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  645.58     986     862       F
    1007 1555.24     862       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 961.8   

INPUT
Description: 12' Downstream PR CULV FACE (Regraded)
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  645.58  867.47  764.37  865.84  863.46  864.36  962.42  856.27     985     854
     994     854    1006     854 1032.59  859.53 1059.84  859.74 1157.98  860.02
  1249.5  862.01 1371.74  865.21 1457.34  867.46 1555.24  870.69

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  645.58     .06  962.42     .05 1032.59     .06 1157.98    .073

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        962.42 1032.59            267.4   267.4   267.4             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  645.58     981     862       F
    1012 1555.24     862       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 694.4   

INPUT
Description: 300' Downstream
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  105.17     866  238.53     864  388.99     862  451.01  860.98  493.29  860.67
  607.46  860.68  708.61  860.79   807.5  859.72  891.64  856.24  985.49  856.34
  994.49  854.81  995.46  854.25  996.28  853.22    1000  852.86 1003.48   852.9
  1004.5  854.31 1005.41  854.54 1013.09  856.41 1089.77  857.53 1155.17   858.5
 1236.29  859.31 1315.79  860.28 1395.83  861.69  1465.8   863.6 1532.86  865.91

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
********************************************************************************
  105.17    .073  708.61     .06  985.49     .05 1013.09     .06 1089.77    .073

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        985.49 1013.09            197.6   197.6   197.6             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
  105.17     847     862       F
    1146 1532.86     862       F

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 496.8   

INPUT
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Description: 500'  Downstream
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
  -26.92     866  101.38     864  285.29     862  359.29  861.93  509.63  861.36
  657.48  860.44  730.28  862.67  820.31  858.91  916.87  855.99   987.1  855.77
  992.89  854.16  994.73  854.02  997.05  852.28    1000  852.83 1004.04  853.24
 1006.02  854.02 1006.62  854.45  1026.6  856.75  1123.3  855.87 1219.62  855.85
  1301.9  857.14 1420.53  855.46 1536.85  858.71 1605.01     860    1664     862
 1725.66     864

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
  -26.92    .073  657.48     .06   987.1     .05  1026.6     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         987.1  1026.6            496.8   496.8   496.8             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
    1244 1725.66     862       F
Right Levee     Station=  1301.9      Elevation=  857.14

CROSS SECTION          

RIVER: Silver Creek    
REACH: Tributary 1        RS: 0       

INPUT
Description: 1000' Downstream
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
 -261.82     864 -220.23     862  165.38     860  241.76     860  371.12     858
  500.09  856.58  615.95  856.32  710.25  857.75  814.63  855.74  895.71  856.22
  988.07  854.79  990.93  853.34  991.34  852.85    1000  851.43 1008.12  852.05
 1008.73  853.18 1010.78  853.68 1021.28  855.54 1108.95  854.47 1229.31  854.71
 1326.81  858.84 1431.13  856.81 1574.66   861.5 1584.49     862 1617.98     864

Manning's n Values        num=       4
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
****************************************************************
 -261.82      .1  988.07     .05 1021.28     .06 1229.31      .1

Bank Sta: Left   Right    Coeff Contr.   Expan.
        988.07 1021.28             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
 -261.82     500     862       F
    1493 1617.98     862       F
Left Levee      Station=  710.25      Elevation=  857.75
Right Levee     Station= 1326.81      Elevation=  858.84

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:Silver Creek    
***********************************************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *   n4    *   n5    *   n6    *
***********************************************************************************************
*Tributary 1     *    1101        *      .06*       .1*      .06*      .05*     .012*      .06*
*Tributary 1     *    1030.5      *Culvert  *        *        *        *        *        *
*Tributary 1     *    971.8       *      .06*      .05*      .06*     .073*         *         *
*Tributary 1     *    961.8       *      .06*      .05*      .06*     .073*         *         *
*Tributary 1     *    694.4       *     .073*      .06*      .05*      .06*     .073*         *
*Tributary 1     *    496.8       *     .073*      .06*      .05*      .06*         *         *
*Tributary 1     *    0           *       .1*      .05*      .06*       .1*         *         *
***********************************************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: Silver Creek    
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
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*Tributary 1     *    1101        *    129.2*    129.2*    129.2*
*Tributary 1     *    1030.5      *Culvert  *         *         *
*Tributary 1     *    971.8       *       10*       10*       10*
*Tributary 1     *    961.8       *    267.4*    267.4*    267.4*
*Tributary 1     *    694.4       *    197.6*    197.6*    197.6*
*Tributary 1     *    496.8       *    496.8*    496.8*    496.8*
*Tributary 1     *    0           *         *         *         *
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Silver Creek    

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*Tributary 1     *    1101    *       .3*       .5*
*Tributary 1     *    1030.5  *Culvert  *         *
*Tributary 1     *    971.8   *       .3*       .5*
*Tributary 1     *    961.8   *       .3*       .5*
*Tributary 1     *    694.4   *       .3*       .5*
*Tributary 1     *    496.8   *       .3*       .5*
*Tributary 1     *    0       *       .1*       .3*
*******************************************************
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DATE:  March 21, 2017 
   
SUBJECT: Drainage Review Meeting 
 03/21/17 at 9:30 am 
 
LOCATION: IDOT District 1, Schaumburg Illinois 
 
ATTENDEES:  Attached 
 

1) Introductions were made and Strand Associates, Inc. (Strand) discussed the overview of 
the project.  This is a Phase I project studying IL 47 from US 14 to Charles Road in 
Woodstock. The preferred alternative from US 14 to Ware Road has been selected and 
consists of two lanes in each direction separated by a barrier median, outside curb and 
gutter with storm sewer, a shared-use path on the east side of the road, and a sidewalk on 
the west side of the road. The preferred alternative from Ware Road to Charles Road 
consists of a rural cross section with two lanes in each direction separated by a mountable 
median, 10-foot wide outside paved shoulders, outside ditches, and a shared-use path 
outside of the ditch on the east side of the roadway.  This project was last discussed with 
the Illinois Department of Transportation (IDOT) drainage personnel at a meeting on 
December 9, 2014. The project study team also met with the Army Corps of Engineers on 
October 14, 2014 to discuss some of the drainage concepts proposed.  
 

2) The project team hosted ten small group business owner meetings for the project spanning 
from December 2016 through February 2017. Business and property owners were invited 
to a specific meeting based on the location of their property within the project limits. The 
purpose of the meetings was to discuss individual property needs and impacts associated 
with the preferred alternative.  The detention area near IL 47 and Lake Avenue and 
McConnell Road was discussed.  As part of the preferred alternative, the project team is 
proposing dual lane roundabouts at the intersections of IL 47 with Lake Avenue and 
McConnell Road. The project study team was also proposing a large detention basin at the 
northwest corner of IL 47 and Lake Avenue, which is currently undeveloped. Through the 
recent business owner meetings, the project study team learned that the property owner is 
looking to maintain ownership of the lot for future development.  The City of Woodstock 
also supports the idea of the parcel being developed because Lake Avenue leads toward 
downtown Woodstock and is an important route for their business development.  
Christopher B. Burke, Ltd. (CBBEL) explained that the proposed detention basin on this 
site was housing detention volume for a large portion of the IL 47 improvements to the 
south, and would need to be relocated.  Oversized detention sewers were not feasible due 
to the large amount of detention volume needed, approximately 1.2 acre-feet for the 10-
year flood event.  Oversized detention sewers of this magnitude would add dramatic costs 
to the project and would likely create many utility conflicts within the corridor.   
 
The alternate detention location studied is on the southeast corner of IL 47 and McConnell 
Road.  This parcel alone would not be large enough to fit the 10-year detention storage 
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volume, so a small piece of the two adjacent parcels immediately east of the site will also 
be purchased and utilized. Neither adjacent parcels will require impacts to their existing 
parking lot or building. The two adjacent parcels are owned by different property owners. 
The property directly east of the corner parcel is owned by the McHenry County Farm 
Bureau and leased by the University of Illinois. The new proposed detention alternative 
would require a small garden area on the property to be relocated. After speaking to the 
property manager, relocating the garden area as well as purchasing the west portion of 
their parcel would not be detrimental to their property. The property owner of the parcel 
located southeast of the corner property has not been contacted but the property is so 
large, the project study team does not anticipate the impacts will be critical.  
 
IDOT-programming explained the construction impacts of the new pedestrian tunnel 
proposed underneath the railroad east of IL 47 affect the existing Mambo Car Wash 
building on the southeast corner of IL 47 and McConnell and will require relocation even 
if the detention basin is not moved. It was explained that the parcel may not be 
developable following the construction because the existing detention area on the parcel 
must be removed to accommodate the roundabout and would likely result in property 
flooding. It was explained that the current property owner has requested the project study 
team purchase his property as a part of this project. IDOT-hydraulics agreed to the 
concept, stating the open detention basins have BMP qualities that are encouraged.  As 
part of the preferred alternative, all water in this portion of the corridor still outlets to the 
east of IL 47 between McConnell Road and Country Club Road. The Proposed Drainage 
Plan must include a statement that the property owner at the southwest corner of 
McConnell Road has requested his property be purchased for the project. The land 
acquisition for the three parcels is not anticipated to be an issue.    
 
CBBEL also mentioned that the previous detention location allowed for a significant 
amount of offsite area be kept separate from the IL 47 system. The constricting railroad 
abutments on IL 47 will now cause the water to be comingled prior to entering the 
relocated detention basin. IDOT prefers no comingling of offsite water, however all 
agreed that it must be done where necessary.  An explanation of why the water must be 
comingled will be included in the Location Drainage Study. IDOT stated CBBEL must 
verify the sizing the proposed detention basin orifice correctly, to pass all offsite water 
and detain only the IDOT water.  IDOT pointed out that this has been miscalculated in the 
past on different jobs, and has caused issues with flooding and basin overtopping. It was 
clarified that any overtopping at the detention basin will run north along IL 47 rather than 
along McConnell Road. IDOT asked CBBEL to consider a split flow chamber prior to the 
detention basin. 
 

3) Strand explained the new geometric modifications north of Ware Road.  The existing 
roadway north of Ware Road consists of one lane in each direction and a 55 mph speed 
limit. The previous proposed typical section was an urban corridor with a 45mph design 
speed. However, as a result of the speed study conducted for the roadway segment, it was 
determined that a 50mph design speed should be used for the segment. The proposed 
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typical section has now been revised to a rural cross section with two lanes in each 
direction separated by a mountable median, 10-foot wide outside paved shoulders, outside 
ditches, and a shared-use path outside of the ditch on the east side of the roadway.  Future 
development is anticipated north of Ware Road. This requires IL 47 stormwater be 
collected primarily in ditches in lieu of storm sewers.  CBBEL has designed a preliminary 
concept of the ditches and presented it to IDOT.  Where feasible, ditches convey 
stormwater to their respective outlets, with a large regional detention facility planned near 
the ultimate outlet of the Tributary to Silver Creek near Cooney Drive.  The existing cross 
road culverts located along IL 47 north of Ware Road primarily outlet offsite stormwater. 
Storm sewers will still be necessary to convey the ditches past a large wetland area to 
avoid impacts, and through a profile high point near Station 610+00.  All existing outlets 
will be maintained. 
 
IDOT requested the use of ditch checks and ditch detention as often as feasible to reduce 
the overall volume of the large detention facility near Cooney Drive.  The ditch checks 
would also add a BMP treatment to the stormwater as an additional water quality measure.  
CBBEL will study the ditch systems to verify locations of possible ditch checks, and 
revise the detention concept on a more distributed level. Ditch checks shall not be 
included at residential properties because they are difficult to maintain/ mow around.  
 

4) Changes are necessary for the Tributary to Silver Creek culvert located near Cooney 
Drive. The new wider roadway cross section impacts the locally owned existing detention 
basin east of the culvert.  To the project study team’s knowledge, no flooding has occurred 
near the culvert. All parties agreed that the existing detention basin hydraulics, including 
the outflow pipe size and invert, as well as the overtopping berm elevation, must be 
maintained in the new proposed design. Only part of the basin has been surveyed; 
additional survey will be necessary to verify critical aspects of the basin.  CBBEL/Strand 
will send a marked-up area of the required survey to IDOT, who will complete the survey.   
 
A portion of the existing basin will need to be filled due to the widening of the road.  All 
filled volume in the pond must be compensated and excavated elsewhere to maintain the 
original pond volume.   Excavation areas appear to be possible on the north and south 
sides of the basin. The additional survey will shed light on the feasibility.  IDOT-
Programming believes the pond aesthetics is important to the local owner, and 
recommended minimizing any tree removals and large scale operations. Regardless of the 
drainage design selected, frontage right-of-way is necessary on the property due to the 
roadway widening.  IDOT hydraulics discussed simplifying the design by taking the twin 
24” local pipes previously routed through the culvert and instead bypassing the culvert, 
outletting into the Tributary to Silver Creek at the downstream end of the culvert.  This 
strategy was agreed upon, as it would also help with minimizing impacts to the pond on 
the east side of the road.   
 
The hydraulic model of the culvert was completed using HEC-RAS software. The existing 
conditions Hydraulic Report for the culvert in question did not separately model flows 
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from the twin 24” local pipes.  The pond and it’s overtopping elevations were modeled 
and must remain the same. Due to its large tributary area (±4.5 sq. mi), and the small 
impact of the twin 24” local pipe, the flows in the culvert model can remain the same.   
IDOT agreed that the only changes needed to the proposed conditions Hydraulic Report 
are the updated length and possible upstream invert to the culvert; it is not necessary to 
further break out flows from the pipes, basin, and the berm overtopping as long as they are 
maintained in the proposed drainage plan.  Lin Engineering will update the Hydraulic 
report with these changes once a plan has been made. 
 

5) Strand stated the target draft EA submittal is April 28th, 2017.  The public hearing is 
targeted for Fall of 2017, and Design Approval for the end of 2017.   
 
 

 
 
 
  
 
 

These notes represent the preparer’s understanding of the items discussed and are not a verbatim account of the 
discussion. They are intended to generally document the discussions held; if any portion of these Minutes is found 
incomplete or inaccurate, please notify the preparer in writing within five business days from the receipt of the 
Minutes.  
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1.0 INTRODUCTION 

1.1 PROJECT OVERVIEW 

The traffic noise study was prepared to evaluate the effect of the proposed roadway improvements on 
traffic noise along IL Route 47 within the proposed project limits.  The proposed improvements will 
reconstruct IL Route 47 from a 3-lane section to a 5-lane section, with associated intersection 
improvements including signalized intersections or roundabouts.  In addition to improvements on IL 
Route 47, the project proposes improvements on several intersecting roads to tie back into existing 
conditions.  The project study area is shown in Figure 1.   

IL Route 47 from US-14 to Charles Road improvement project was assessed for traffic noise using the 
typical assessment procedures as outlined in IDOT’s Policy found in Chapter 26-6.05(c) (Traffic Noise 
Analysis) of the BDE Manual and the Highway Traffic Noise Assessment Manual (2011).  The project is 
considered a Type I noise project since the proposed improvements include roadway reconstruction 
with the addition of through-traffic lanes.  The study evaluated existing and future traffic noise 
conditions, and potential noise abatement options.   

The traffic noise study was completed using the Federal Highway Administration (FHWA) approved 
Traffic Noise Model Version 2.5 (TNM).  This modeling program is the only model approved by FHWA, 
and is used on all FHWA approved traffic noise analyses throughout the country.  Field noise 
measurements were obtained as part of the analysis in select locations to validate the noise levels 
predicted using TNM for the existing conditions.  A receptor is a discrete or representative location of a 
common noise environment (CNE) for noise-sensitive land uses.  Thirty-two receptor locations were 
identified as representative of the study area within 500 feet of IL Route 47.   

The federal and state noise regulations are discussed in Section 0.  The identified noise sensitive 
receptors are discussed in Section 2.0.  The noise analysis methodology, field noise measurement 
results, and TNM modeling results are discussed in Section 3.0.   The noise abatement analysis is 
discussed in Section 4.0.   Construction noise is discussed in Section 5.0, and the noise analysis 
conclusions are discussed in Section 6.0. 

1.2 TRAFFIC NOISE DEFINITION 

Sound is produced when pressure waves generated by a vibrating source travel through the air and are 
of sufficient strength to be capable of causing an auditory response in the human ear and brain.  Sound 
is composed of a wide range of frequencies.  However, the human ear is not uniformly sensitive to all 
frequencies.  Therefore, the "A" weighted decibel scale was devised to correspond with the ear's 
sensitivity.  The resulting unit of measurement is the dB(A).   
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Figure 1.  Location Map 
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The equivalent sound level is the steady state, A-weighted sound level, which contains the same amount 
of acoustic energy as the actual time-varying, A-weighted sound level over a specified period of time.  If 
the time period is 1 hour, the descriptor is the hourly equivalent sound level or Leq(h), which is widely 
used by state highway agencies as a descriptor of traffic noise.  Leq(h) is based on the energy average, 
not a noise level average.  Highway traffic noise can be relatively constant, but does contain peaks and 
valleys over a specified period of time depending on the vehicle composition, spacing, and other 
variables. 

Noise can negatively affect human quality of life if it becomes strong enough to interfere with thought, 
conversation, and/or sleep.   

For the average human with normal hearing, a 3 dB(A) change in noise level is not discernable, especially 
if the change occurs gradually over time.  A 5 dB(A) change in noise level is perceptible if the change 
occurs within a short span of time, but less discernible if the change occurs gradually over a longer span 
of time.  A 10 dB(A) increase or decrease in noise level within a short span of time is discernible and 
subjectively described by most humans as “twice as loud” or “twice as soft” as the original level. 

1.3 TRAFFIC NOISE REGULATIONS 

Traffic noise analyses are required for all Type I projects.  The federal regulations define Type I projects 
as follows: 

• The construction of a highway on new location 

• The physical alteration of an existing highway where there is either a substantial horizontal 
alteration (A project that halves the distance between the traffic noise source and the 
closest receptor between the existing condition to the future build condition), or a 
substantial vertical alteration (A project that removes shielding, therefore exposing the line-
of-sight between the receptor and the traffic noise source) 

• The addition of a through-traffic lane(s). This includes the addition of a through-traffic lane 
that functions as a High-Occupancy Vehicle (HOV) lane, High-Occupancy Toll (HOT) lane, bus 
lane, or truck climbing lane 

• The addition of an auxiliary lane, except for when the auxiliary lane is a turn lane 

• The addition or relocation of interchange lanes or ramps added to a quadrant to complete 
an existing partial interchange 

• Restriping existing pavement for the purpose of adding a through-traffic lane or an auxiliary 
lane 

• The addition of a new or substantial alteration of a weigh station, rest stop, ride-share lot or 
toll plaza 

This proposed improvement of IL Route 47 would be characterized as a Type I noise project because it 
includes reconstruction with the addition of through-traffic lanes. 

Traffic noise levels for Type I noise projects are predicted using the FHWA approved TNM, as required by 
the FHWA regulations.  The use of TNM is the only FHWA approved method for determining future 
traffic noise levels, and version 2.5 is the latest available.  Field noise measurements are required as part 
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of the analysis to validate the noise levels predicted using TNM for the existing scenario.  If the field 
noise measurements are within 3 dB(A) of the TNM results for the existing scenario, then TNM is 
considered to be validated.   

The federal regulations also establish TNM predicted noise levels where noise abatement should be 
evaluated.  Five separate noise abatement criteria (NAC) based upon land use are used by the FHWA to 
assess potential noise impacts.  A traffic noise impact occurs when noise levels approach or exceed the 
NAC listed in Table 1.  In determining the applicable noise activity category for the study area, existing 
land use was reviewed. 

Table 1.  Noise Abatement Criteria – Hourly Weighted Sound Level 

Activity 
Category 1 Leq(h) Evaluation 

Location Activity Description 

A 57 Exterior 

Lands on which serenity and quiet are of extraordinary 
significance and serve an important public need and 
where the preservation of those qualities is essential if 
the area is to continue to serve its intended purpose.            

B 67 Exterior Residential. 

C 67 Exterior 

Active sport areas, amphitheaters, auditoriums, 
campgrounds, cemeteries, day care centers, hospitals, 
libraries, medical facilities, parks, picnic areas, places of 
worship, playgrounds, public meeting rooms, public or 
nonprofit institutional structures, radio studios, recording 
studios, recreation areas, Section 4(f) sites, schools,  
television studios, trails and trail crossings. 

D 52 Interior 

Auditoriums, day care centers, hospitals, libraries, medical 
facilities, places of worship, public meeting rooms, public 
or nonprofit institutional structures, radio studios, 
recording studios, schools, and television studios. 

E 72 Exterior 
Hotels, motels, offices, restaurants/bars, and other 
developed lands, properties or activities not included in 
A-D or F. 

F --- --- 

Agriculture, airports, bus yards, emergency services, 
industrial, logging, maintenance facilities, manufacturing, 
mining, rail yards, retail facilities, shipyards, utilities 
(water resources, water treatment, electrical), and 
warehousing. 

G --- --- Undeveloped lands that are not permitted. 

1. From the Figure 2 legend – Residential = Category B; Institutional = Category C; Commercial = 
Category E or F. 

Based on the FHWA regulations, State Highway Authorities are allowed to establish the noise level 
determined to approach the NAC and the increase in noise levels determined to be a substantial 
increase.  The Illinois Department of Transportation (IDOT) defines noise impacts as follows: 
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• Design-year traffic noise levels approach, meet or exceed the NAC, with approach defined as 1 
dB(A) less than NAC 

• Design-year traffic noise levels are a substantial increase over existing traffic generated noise 
levels, defined as an increase greater than 14 dB(A) 

IL Route 47 is under the jurisdiction of IDOT.  To be eligible for Federal funds, the IL Route 47 
improvement project will satisfy IDOT policy. 

2.0  NOISE RECEPTOR SELECTION 

IL Route 47 is a main route through the Village of Woodstock, McHenry County, Illinois.  The existing 
land use adjacent to IL Route 47 varies through the corridor.  The primary land use toward the south end 
of the corridor is commercial and light industrial with some multi-family units further from the roadway.  
The first row of buildings is commercial until close to IL Route 120 (McHenry Avenue).  The land use is 
primarily residential with some multi-family units and public facilities between McHenry Avenue and 
Ware Road.  From Ware Road to Charles Road, the land use opens to agricultural land with scattered 
residential.  The existing land use is shown in Figure 2A. 

Undeveloped areas were reviewed to determine if there are any existing permits for development.  
According to the City of Woodstock Department for Community and Economic Development, a 
proposed retail site is being processed through permitting.  The proposed development is located on the 
east side of IL Route 47 between McConnell Road and Country Club Road, in an existing commercial 
area.  There are no anticipated changes to the land use.  According to the McHenry County Planning and 
Development Department, there are no plans for development in unincorporated areas at this time.  
While the existing land use is agricultural with scattered residential north of Ware Road, the future land 
use is primarily zoned for residential along IL Route 47 with commercial zoning centered at the 
intersection with Charles Road.  The future land use is shown in Figure 2B. 
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Figure 2.  Existing and Proposed Land Use 

 

IL Route 47, US-14 to Charles Road  Traffic Noise Analysis Report 
6 

 



 

IL Route 47, US-14 to Charles Road  Traffic Noise Analysis Report 
7 

 



 

Based on the existing land use along the project corridor, representative receptors were selected for 
land uses with established NAC.  For this project, this includes the residential areas (land use activity 
category B), community areas (places of worship, parks, etc. - land use activity category C), and 
restaurants (land use activity category E).  The remaining commercial and light industrial facilities along 
the project corridor are characterized as land use activity category F, which does not have an established 
NAC.  Activity categories and their descriptions are included in Table 1. 

The traffic noise study evaluates the study area using CNEs.  Within each of the CNEs, the receptor 
located closest to the roadway was selected to represent the CNE, thereby representing the worst-case 
traffic noise condition.  If there is no impact at the representative receptor, it is unlikely that there will 
be an impact at any of the other remaining receptors in the CNE.  CNEs and noise receptors were 
located a maximum of 500 feet from the edge of IL Route 47, as roadway noise impacts (if present) are 
typically within this distance.  Figure 3 depicts the aerial photograph of the study area with the 
representative receptors and CNEs.   Representative receptor locations are between 50 feet and 356 
feet from the project centerline in areas of frequent outdoor activity (i.e. backyards gathering areas, 
patios, playgrounds).  Generally, if noise monitoring is to be completed, between 25 and 50 percent of 
the receptor locations selected for noise modeling purposes should be evaluated by noise monitoring.  
Noise monitoring was completed at 10 receptors bolded and italicized in Table 2 in order to include 
approximately 30 percent of the receptor locations.  The selected receptors are spread from north to 
south throughout the corridor and include residential, public, and commercial (i.e. restaurants) receptor 
locations.   

Table 2.  Noise Receptor Locations 

Receptor / 
CNE Receptor Type 1 

Activity 
Category/ 

Noise 
Abatement 

Criterion 
(dB(A)) 

Distance 
from 

Existing IL 
Route 47 

Centerline 
(ft) 

Represented 
Receptors 

1 SFR B/67 99 1 

2 SFR B/67 117 2 2 

3 Church B/67 230 1 

4 SFR B/67 217 3 

5 SFR B/67 111 3 

6 Civic C/67 110 1 

7 School C/67 261 2 

8 Adult Daycare E/72 171 1 

9 SFR C/67 71 26 

10 SFR/MFR C/67 78 26 

11 Church C/67 214 1 

12 Church C/67 356 1 

13 SFR B/67 58 101 
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Receptor / 
CNE Receptor Type 1 

Activity 
Category/ 

Noise 
Abatement 

Criterion 
(dB(A)) 

Distance 
from 

Existing IL 
Route 47 

Centerline 
(ft) 

Represented 
Receptors 

14 MFR B/67 109 17 

15 Park C/67 245 1 

16 Church C/67 327 1 

17 Restaurant E/72 50 1 

18 SFR B/67 109 3 

19 Restaurant E/72 110 1 

20 MFR B/67 80 60 

21 SFR B/67 86 36 

22 SFR B/67 82 102 

23 MFR E/72 180 2 

24 SFR/MFR E/72 132 44 

25 Fairgrounds E/72 89 2 1 

26 Restaurant E/72 199 1 

27 Restaurant E/72 60 2 

28 Restaurant E/72 142 1 

29 MFR B/67 191 22 

30 Restaurant E/72 84 1 

31 Restaurant E/72 147 1 

32 Restaurant E/72 103 2 

Bold and italics indicates noise monitoring locations 

1.        SFR = Single-Family Residence; MFR = Multi-Family Residence 

2.        Distance from side street centerline 
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Figure 3.  Noise Receptor Locations 
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Figure 3.  Noise Receptor Locations (continued)
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Figure 3.  Noise Receptor Locations (continued)
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Figure 3.  Noise Receptor Locations (continued)
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3.0 NOISE ANALYSIS 

3.1 FIELD NOISE MEASUREMENTS 

Noise level measurements at representative locations are used to characterize existing noise conditions, 
and are used to validate the TNM for analysis of future No-Build and Build conditions.  Traffic noise 
levels recorded during field measurement are representative of the traffic characteristics (volume, 
speed and composition) for the time period measured, and need to be considered when evaluating 
noise levels as typical for the area.  In addition, the noise levels are also influenced by other noise 
sources in the area other than the traffic noise and the characteristics of the location, such as existing 
berms or structures blocking sound.  Generally, if noise monitoring is to be completed, between 25 and 
50 percent of the receptor locations selected for noise modeling purposes should be evaluated by noise 
monitoring.  Noise monitoring was completed at ten receptors in order to include 30 percent of the 
receptor locations.  The selected receptors are spread from north to south throughout the corridor and 
include four residential, three public (civic, school, and church), one park, and two commercial 
(restaurants) receptor locations.   

3.1.1 Instrumentation 

A Larson Davis 831 Class I precision sound level meter was used for monitoring the actual noise level. 
The Leq was recorded for the "A" weighted scale.  Leq is the equivalent level of sound (in decibels or 
dB(A)) which represents the level of sound held constant over a specified period of time.  This reflects 
the same amount of energy as the actual fluctuating noise over that time period.   The sound level meter 
was positioned on a tripod approximately five (5) feet above the ground surface and at least 10 feet 
from any reflecting surface.  The sound level meter was set in a location where outdoor human activity 
would typically occur.  One 12-minute noise measurements was taken at each receptor.  The sound level 
meter was calibrated at the beginning and end of each monitoring session.  

3.1.2 Traffic Volumes 

Traffic volumes along IL Route 47 were counted during field monitoring at the receptors.  The number of 
cars and trucks were recorded separately along with any other noise sources observed during 
monitoring. The traffic volumes were counted for each direction during the 12-minute noise monitoring 
period.  The traffic volumes counted were extrapolated from the 12-minute volumes to an hour (60 
minutes) to estimate the hourly traffic.  The resulting traffic volumes were compared to the traffic 
counts used in the TNM model in Section 3.2.1. 

3.1.3 Time and Day for Measurements 

Noise monitoring is attempted during periods of peak travel times when volumes are higher, but not 
necessarily during stop and go traffic.  Traffic may be stop and go during a typical rush-hour period at a 
reduced travel speed or stopped and therefore not producing peak noise.  Noise monitoring was 
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completed between the hours of 8 am to 12 pm and 1 pm to 4 pm.  Traffic was moving steadily through 
the corridor during the measurements. 

3.1.4 Weather Conditions 

The weather conditions during the field noise monitoring are shown in Table 3.  Weather conditions can 
affect the noise measurement readings.  Monitoring cannot be performed when there is snow cover or 
when the pavement is wet due to rain or snow.  Noise measurements cannot be taken if the wind speed 
exceeds 12 mph.  A wind screen was used at all times during the monitoring to reduce wind noise.  The 
conditions during the monitoring are summarized as follows: 

Table 3.  Weather Conditions During the Noise Monitoring 

Condition Required Actual 

Pavement Dry Dry 

Humidity Less than 90% 32% to 57% 

Temperature 14 to 112 degrees F 62 to 79 degrees F 

Wind Speed Less than 12 m.p.h. 0 to 4 m.p.h. 

 

The weather conditions during the noise monitoring were within the recommended ranges for all 
parameters listed. 

3.1.5 Noise Monitoring Results 

Table 4 summarizes the noise monitoring results for the 10 locations monitored in the field.  The 
monitored noise levels ranged from 53 dB(A) to 70 dB(A).  The monitoring results were compared to the 
existing conditions TNM results to validate the TNM model for use in analyzing the 2040 No-Build and 
Build conditions.  In general, noise monitoring results should be within ±3 dB(A) of the TNM generated 
results for the model to be considered validated. Refer to Section 3.3.1 for further discussion on this 
validation. 

Table 4.  Noise Monitoring Results 

Receptor 

Distance from 
Existing IL 
Route 47 

Centerline (ft) 

Noise Level 
Monitored, 

dB(A) 1 

R5 111 59 

R6 110 62 

R7 261 56 

R11 214 53 
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Receptor 

Distance from 
Existing IL 
Route 47 

Centerline (ft) 

Noise Level 
Monitored, 

dB(A) 1 

R13 58 66 

R15 245 59 

R17 50 70 

R20 80 65 

R22 82 66 

R30 84 66 
1. Rounded to nearest whole dB(A) 

3.2 NOISE ANALYSIS METHODOLOGY 

Traffic noise levels modeling at the 32 receptors located within the project limits was completed using 
TNM.  Prediction of noise levels is one step in assessing potential noise impacts and abatement 
strategies.  Traffic noise levels for the 32 receptor sites were predicted using existing and future (2040) 
traffic volumes.  For future (2040) traffic volumes, both No-Build (no roadway improvements made) and 
Build (proposed roadway improvements made) conditions were evaluated. 

Inputs into TNM include traffic volume, traffic mix (cars, medium trucks, and heavy trucks), receptor 
distance, elevation, and average speeds during free flowing conditions. Information sources used in the 
analysis are briefly described in the following subsections. 

3.2.1 Traffic Volumes 

IL Route 47 and side road AM and PM peak-hour traffic volumes for existing and proposed (2040) Build 
conditions were obtained from Strand Associates.  The traffic volumes were greatest in the PM peak 
hour.  The peak-hour traffic volumes for proposed (2040) No-Build conditions were calculated from 
provided Build and No-Build Average Daily Traffic (ADT) projections for the roadways.   

The traffic volume estimates from the noise monitoring sessions were compared to the PM peak-hour 
traffic volumes used for the noise modeling.  The automobile volumes counted at the sites during the 
monitoring ranged from 55% to 126% of the estimated peak-hourly volumes used in the TNM existing 
scenario model.  The medium truck volumes ranged from 15% to 117% of the estimated peak-hourly 
volumes used in the TNM existing scenario model.  The heavy truck volumes ranged from 31% to 181% 
of the estimated peak-hourly volumes used in the TNM existing scenario model.  Totaling the 10 sites, 
the amount of vehicles estimated from the noise monitoring was approximately 85% of the TNM 
existing scenario model traffic counts.  Trucks accounted for 6.3% of the traffic during noise monitoring 
and 7.0% of the traffic during the traffic counts used in the model.  
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3.2.2 Traffic Composition 

Three types of vehicles, including cars, medium trucks, and heavy trucks, are input into TNM.  Truck 
composition for the roadway was determined based on the Existing peak-hour traffic volumes.  There 
are different traffic compositions for northbound and southbound traffic and each of the side streets.  
The percentage of trucks along IL Route 47 ranges from 3.6% southbound at Ware Road to 13.7% 
northbound at Charles Road.  Based on the noise monitoring observations, the truck volume distribution 
was approximately split between medium and heavy trucks. 

3.2.3 Receptor Distance/ Elevation 

Table 2 includes the distances of the receptors from the IL Route 47 existing centerline.  The selected 
representative receptors include single-family and multi-family residences, community facilities, and 
commercial restaurants.  The distance and elevation of each receptor directly affects the predicted 
traffic noise level.  These distances vary from 50 feet at Receptor R17 to 356 feet at Receptor R12.  

3.2.4 Speed Conditions 

The average speed during free flow conditions was used for the noise analysis.  The average speed was 
approximately 5 mph over the posted speed limit at all noise monitoring locations, and has been input 
into the model as the design speed.  The design speed varies throughout the IL Route 47 corridor and 
may vary from existing to proposed conditions.  The Charles Road existing and proposed design speed is 
60 mph.  For IL Route 47 near Charles Road, the existing and proposed design speed is 60 mph.  Near 
Ware Road, the north leg of IL Route 47 existing and proposed design speed is 50 mph.  The Ware Road 
existing design speed is 40 mph and the proposed design speed is 35 mph.  For IL Route 47 between 
Ware Road and Greenwood Drive, the existing and proposed design speed is 40 mph.  Between 
Greenwood Drive and IL Route 120, the existing and proposed design speed is 35 mph.  Between IL 
Route 120 and US-14, the existing and proposed design speed is 40 mph.  The Judd Street existing and 
proposed design speed is 45 mph.  The IL Route 120, County Club Road, and McConnell Road existing 
and proposed design speed is 35 mph. 

3.3 TNM RESULTS 

Based on the above methodology, Existing, No-Build (2040), and Build (2040) traffic noise levels were 
predicted for the 32 receptor sites using TNM. 

3.3.1 Existing Conditions and TNM Validation 

The TNM existing scenario output results were compared to the traffic noise monitoring results for the 
10 monitored receptors to validate the accuracy of the TNM model, which is shown in Table 5.  Since the 
monitored noise levels are within 3 dB(A) of the TNM predicted noise levels for existing conditions, the 
TNM model is validated.  The difference between the monitored and modeled ranges between -3 and 3 
dB(A). 
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Table 5.  Noise Monitoring Results and TNM Validation 

Receptor 

Distance 
from 

Existing IL 
Route 47 

Centerline 
(ft) 

Modeled 
Existing 

Noise Level, 
dB(A)1 

Monitored 
Existing 

Noise Level, 
dB(A)1 

Difference 
Between 
Modeled 

and 
Monitored 

Noise Level, 
dB(A)1 

R5 111 56 59 3 

R6 110 62 62 0 

R7 261 56 56 0 

R11 214 56 53 -3 

R13 58 67 66 -1 

R15 245 56 59 3 

R17 50 67 70 3 

R20 80 64 65 1 

R22 82 65 66 1 

R30 84 65 66 1 
1. Rounding to the nearest whole dB(A) 

3.3.2 2040 No-Build and Build Conditions 

Table 6 presents the predicted 2040 No-Build and Build condition noise levels for the 32 receptor sites, 
along with the predicted noise levels for existing conditions. 

The existing noise levels range from 51 dB(A) at R12 and R16 to 67 dB(A) at R13 and R17.  The projected 
2040 No-Build traffic noise levels range from 51 dB(A) at R16 to 68 dB(A) at R13 and R22. Generally, 
receptor noise levels increase approximately 0 to 4 dB(A) from the existing scenario to the No-Build 
scenario due to an increase in traffic volumes. 

The projected 2040 Build traffic noise levels range from 54 dB(A) at R16 to 72 dB(A) at R13.  Generally, 
receptor noise levels increase between 1 dB(A) to 5 dB(A) from the existing scenario due to an increase 
in traffic volumes and roadway widening.  Nine receptor locations (R6, R9, R10, R13, R14, R17, R20, R21, 
and R22) approach, meet, or exceed the FHWA NAC, and therefore warrant a noise abatement analysis.  
In addition to traffic noise levels approaching the NAC, a noise abatement analysis is warranted if traffic 
noise levels increase more than 14 dB(A) between the existing and build scenarios at a receptor, 
regardless if the NAC is approached.  None of the receptors meet this criteria as the largest increase is 5 
dB(A). 
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Table 6.  Noise Impact Summary – TNM Modeling Results 

Receptor / 
CNE 

Distance 
from 

Existing IL 
Route 47 

Centerline 
(ft) 

Existing  
Noise Level, 

dB(A) 

2040 No-
Build Noise 

Level,  dB(A) 

2040 Build 
Noise Level,  

dB(A) 1 

Increase in 
Build Noise 
Levels over 

Existing 
Noise Levels, 

dB(A) 

1 99 60 61 61 1 

2 117 56 59 58 2 

3 230 59 63 64 5 

4 217 60 64 65 5 

5 111 56 60 62 6 

6 110 62 64 66 4 

7 261 56 59 61 5 

8 171 60 61 64 4 

9 71 65 66 69 4 

10 78 64 65 68 4 

11 214 56 57 58 2 

12 356 51 52 55 4 

13 58 67 68 72 5 

14 109 63 64 67 4 

15 245 56 57 60 4 

16 327 51 51 54 3 

17 50 67 67 70 3 

18 109 62 62 64 2 

19 110 61 61 63 2 

20 80 64 64 66 2 

21 86 65 66 67 2 

22 82 66 68 68 2 

23 180 58 59 59 1 

24 132 59 61 61 2 

25 89 2 59 60 60 1 

26 199 60 60 62 2 

27 60 65 65 68 2 3 

28 142 59 59 63 4 

29 191 58 58 62 4 

30 84 65 65 68 2 3 
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Receptor / 
CNE 

Distance 
from 

Existing IL 
Route 47 

Centerline 
(ft) 

Existing  
Noise Level, 

dB(A) 

2040 No-
Build Noise 

Level,  dB(A) 

2040 Build 
Noise Level,  

dB(A) 1 

Increase in 
Build Noise 
Levels over 

Existing 
Noise Levels, 

dB(A) 

31 147 64 64 66 2 2 

32 103 62 62 65 3 
1. Boldface indicates the noise levels approach, meet or exceed the NAC in the 2040 Build condition 
2. Activity Category E NAC = 72 dB(A) 

3.4 REVIEW OF POTENTIAL DEVELOPMENT AND INFORMATION FOR LOCAL OFFICIALS 

Undeveloped areas were reviewed to determine if there are any existing permits for development.  
According to the City of Woodstock Department for Community and Economic Development, a 
proposed retail site is being processed through permitting.  The proposed development is located on the 
east side of IL Route 47 between McConnell Road and Country Club Road, in an existing commercial 
area.  There are no anticipated changes to the land use.  According to the McHenry County Planning and 
Development Department, there are no plans for development in unincorporated areas at this time.  
While the existing land use is agricultural with scattered residential north of Ware Road, the future land 
use is primarily zoned for residential along IL Route 47 with commercial zoning centered at the 
intersection with Charles Road.  The future land use is shown in Figure 2B. 

Traffic noise levels were estimated for undeveloped areas to determine the distance from the roadway 
under the 2040 Build condition for which the activity Category B or C NAC (67 dB(A)) or Category E NAC 
(72 dB(A)) is approached for the appropriate land use.  Therefore, the 66 dB(A) noise level contour was 
estimated for undeveloped activity category B and C land uses and the 71 dB(A) noise level contour was 
estimated for undeveloped activity category E land uses.   Appendix B includes the letter sent to the City 
of Woodstock and McHenry County providing this information, along with the noise contour exhibit that 
was an attachment to the letter.  

4.0 NOISE ABATEMENT ANALYSIS 

4.1 ABATEMENT ALTERNATIVES 

Traffic noise abatement measures were considered for the nine impacted receptors shown in Figure 3 
that approach, meet, or exceed the appropriate FHWA NAC.  

The most feasible noise abatement measure for this project would be a noise barrier wall based on the 
substantially greater right-of-way width required to accommodate an earthen berm, or to accommodate 
the depth and density of landscaping that would be required to provide noise abatement.  Noise barriers 
placed adjacent to the roadway would attenuate traffic-related noise and would be the most practical 
noise abatement measure for this project.  An effective noise barrier must be tall enough to break the line-
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of-sight between the receptor and source.  The length of an effective noise barrier typically extends 
beyond the last receptor four times the distance between the receptor and noise barrier.   Noise barriers 
have a zone of effectiveness, or shadow zone, which is generally within 200 feet of the noise barrier.  
Therefore, less noise reduction is achieved as the distance between the receptor and the noise barrier 
increases.  

TNM was used to perform the noise barrier feasibility and reasonability evaluation for the impacted 
receptors.  When determining if an abatement measure is feasible and reasonable, the noise reduction 
achieved, number of benefited residences, total cost, and total cost per benefited residence are 
considered.   

4.2 FEASIBILITY AND REASONABILITY 

Noise abatement options were analyzed in conformance with FHWA requirements at Title 23 Code of 
Federal Regulations Part 772 for each of the impacted receptors.  In order for a noise abatement option 
to be constructed, it must meet both the feasibility and reasonability criterion, described below. 

4.2.1 Feasibility 

The feasibility evaluation of a noise abatement measure considers a combination of acoustical and 
engineering factors.  The acoustical portion of the IDOT policy, as required by FHWA regulations, 
considers noise abatement to be feasible if it can be constructed and would achieve at least a 5 dB(A) 
traffic noise reduction at an impacted receptor.   

4.2.2 Reasonability 

Per FHWA regulations, a noise abatement measure is determined to be reasonable when all three of the 
following factors are met: 

• IDOT’s traffic noise reduction design goal of 8 dB(A) at a minimum of one benefited receptor 
is achieved 

• The highway traffic noise abatement measure is cost effective 

• The viewpoints of the benefited receptors (property owners and residents) are considered, 
if all other criterion are achieved 

A noise abatement measure is considered cost-effective to construct if the noise wall construction cost 
per benefited receptor is less than the allowable cost per benefited receptor.  A benefited receptor is 
the recipient of an abatement measure that receives a noise reduction of 5 dB(A) or greater.  The FHWA 
regulations allow each State Highway Authority to establish cost criteria for determining cost 
effectiveness. 

IDOT policy establishes the actual cost per benefited receptor.  The current unit cost used by IDOT to 
determine the estimated build cost for noise barriers is $25 per square foot, which includes engineering, 
materials, and installation.  The estimated build cost does not include utility relocation, drainage, and 
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Right-of-Way costs to accommodate the barriers.  The base value allowable cost per benefited receptor 
is $24,000 per benefited receptor, which can be increased based on three factors as summarized below:  

• The absolute noise level of the benefited receptors in the design year build scenario before 
noise abatement 

• The incremental increase in noise level between the existing noise level at the benefited 
receptor and the predicted build noise level before noise abatement 

• The date of development compared to the construction date of the highway   

These factors are considered for all benefited receptors.  Table 7,  

Table 8, and Table 9 present the allowable adjustments for each factor. 

Table 7.  Absolute Noise Level Consideration 

Predicted Build Noise Level Before 
Noise Abatement 

Dollars Added to Base Value Cost per 
Benefited Receptor 

Less than 70 dB(A) $0 

70 to 74 dB(A) $1,000 

75 to 79 dB(A) $2,000 

80 dB(A) or greater $4,000 

 

Table 8.  Increase in Noise Level Consideration 

Incremental Increase in Noise Level 
Between the Existing Noise Level and the 
Predicted Build Noise Level Before Noise 

Abatement 

Dollars Added to Base Value Cost per 
Benefited Receptor 

Less than 5 dB(A) $0 

5 to 9 dB(A) $1,000 

10 to 14 dB(A) $2,000 

15 dB(A) or greater $4,000 

 

Table 9.  New Alignment/ Construction Date Consideration 

Project is on new alignment OR the 
receptor existed prior to the original 

construction of the highway 

Dollars Added to Base Value Cost per 
Benefited Receptor 

No for both $0 

Yes for either $5,000 
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No single optional reasonableness factor shall be used to determine that a noise abatement measure is 
unreasonable.  If a noise abatement option is feasible, achieves the IDOT noise reduction design goal, 
and achieves the cost-effective criterion, then the benefited receptors will be solicited for their opinion 
on the construction of the noise wall. 

4.3 NOISE WALL ANALYSIS 

Due to the frequency of driveways and the need to maintain access in proposed conditions, noise 
barrier walls were not considered feasible at five impacted receptors: R13, R17, R20, R21, and R22.  
Driveways occur at least every 100 feet or more frequently in these areas.  An area within CNE 22 
without driveway breaks at the southwest corner of IL Route 47 and IL Route 120 still presents an 
engineering challenge to meet feasibility requirements.  Sidewalk connections from the intersection to 
the cul-de-sac and space constraints at the church front entrance at IL Route 120 prevent a continuous 
noise wall.  An aerial photograph of the intersection showing the sidewalks and church is provided in 
Figure 4.  

Figure 4.  Seminary Avenue Cul-de-Sac to IL Route 47 and IL Route 120 

 

Noise walls were considered at four impacted receptors: R6, R9, R10, and R14.  TNM was used to 
perform the noise wall feasibility and reasonability check for the four impacted receptors.  When 
determining if an abatement measure is feasible and reasonable, the noise reductions achieved, number 
of benefited residences, total cost, and total cost per benefited residence are considered.   
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The four evaluated noise walls are shown on Figure 5.  The noise walls were modeled at the proposed 
right-of-way, and are described below: 

• A 515-foot long noise wall was considered along IL Route 47 at R6 since access is on Ware 
Road.  Two 135-foot and 190-foot long noise walls separated by two driveways were 
considered along IL Route 47 at R14 since this is a multi-family residence.   

o The R6 and R14 noise walls were considered feasible since they provided at least a 5 
dB(A) traffic noise reduction at R6 and R14, respectively. 

o The R6 and R14 noise walls were not considered reasonable since they do not 
provide at least an 8 dB(A) traffic noise reduction for at least one benefited receptor 
at R6 and R14, respectively.  

• 240-foot long noise walls were considered at R9 and R10 since the homes adjacent to IL 
Route 47 have driveway access from the side roads instead of IL Route 47. 

o The noise walls were considered feasible since each provides at least a 5 dB(A) 
traffic noise reduction at one impacted receptor.   

o The noise walls were considered reasonable based on the noise reduction design 
goal since each would provide at least an 8 dB(A) traffic noise reduction for at least 
one benefited receptor. 

The R9 and R10 noise walls were then evaluated for cost-effectiveness.   
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Figure 5.  Evaluated Noise Wall Locations 
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Based on the evaluation of CNE 9 presented in Table 10 and  

Table 11, the R9 noise wall would not be considered economically reasonable since the actual cost per 
benefited receptor exceeds the average adjusted allowable cost per benefited receptor assuming $25 
per square foot of noise wall.  R9-1 and R9-2 represent the first row of homes protected by the noise 
wall.  R9-3 and R9-4 represent the second row, and R9-5 and R9-6 represent the third row. 

Table 10.  CNE 9 Adjusted Cost Per Benefited Receptor Calculations 

Receptor 
Number within 

CNE 9 

Build 
Noise 
Level, 
dB(A) 

With 
Barrier 
Noise 
Level, 
dB(A) 

Benefited 
Receptor1  
Base Value 

Adjustments2 Adjusted 
Allowable 
Cost per 

Benefited 
Receptor 

Absolute Noise 
Level Factor 

≥70 dB(A) 

Noise Increase 
Factor 

≥5 dB(A) 

R9-1 69 60 $24,000 $0 $0 $24,000 

R9-2 68 61 $24,000 $0 $0 $24,000 

R9-3 63 60 $0 $0 $0 $0 

R9-4 62 59 $0 $0 $0 $0 

R9-5 60 58 $0 $0 $0 $0 

R9-6 60 59 $0 $0 $0 $0 

Average      $24,000 

1. Receptor receives a noise reduction of 5 dB(A) or greater when a noise barrier is modeled in the Build scenario. 
2. The project is not on a new alignment nor did any receptors exist prior to the original construction of the highway. 

 

Table 11.  CNE 9 Noise Wall Cost Reasonableness Evaluation 

Barrier Benefited 
Receptors Length, ft Average 

Height, ft 

Estimated 
Total Noise 
Wall Cost 

Estimated Cost 
per Benefited 

Receptor 

Adjusted Allowable 
Cost per Benefited 

Receptor 

R9 2 240 10.0 $60,000 $30,000 $24,000 

 

Based on the evaluation of CNE 10 presented in Table 12 and Table 13, the R10 noise wall would not be 
considered economically reasonable since the actual cost per benefited receptor exceeds the average 
adjusted allowable cost per benefited receptor.  R10-1 and R10-2 represent the first row of homes 
protected by the noise wall.  R10-3 and R10-4 represent the second row, and R10-5 and R10-6 represent 
the third row.   
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Table 12.  CNE 10 Adjusted Cost Per Benefited Receptor Calculations 

Receptor 
Number 

within CNE 
10 

Build 
Noise 
Level, 
dB(A) 

With 
Barrier 
Noise 
Level, 
dB(A) 

Benefited 
Receptor1 

Base Value 

Adjustments2 Adjusted 
Allowable 
Cost per 

Benefited 
Receptor 

Absolute Noise 
Level Factor 

≥70 dB(A) 

Noise Increase 
Factor 

≥5 dB(A) 

R10-1 68 58 $24,000 $0 $0 $24,000 

R10-2 66 60 $24,000 $0 $0 $24,000 

R10-3 63 60 $0 $0 $0 $0 

R10-4 63 60 $0 $0 $0 $0 

R10-5 61 58 $0 $0 $0 $0 

R10-6 61 59 $0 $0 $0 $0 

Average      $24,000 

1. Receptor receives a noise reduction of 5 dB(A) or greater when a noise barrier is modeled in the Build scenario. 
2. The project is not on a new alignment nor did any receptors exist prior to the original construction of the highway. 

 
Table 13.  CNE 10 Noise Wall Cost Reasonableness Evaluation 

Barrier 
Benefited 
Receptors Length, ft 

Average 
Height, ft 

Estimated 
Total Noise 
Wall Cost 

Estimated Cost 
per Benefited 

Receptor 

Adjusted Allowable 
Cost per Benefited 

Receptor 

R10 2 240 10.0 $60,000 $30,000 $24,000 

 

5.0 CONSTRUCTION NOISE 

Trucks and machinery used for construction produce noise which may affect some land uses and 
activities during the construction period.  Residents along the alignment will at some time experience 
perceptible construction noise from implementation of the project.  To minimize or eliminate the effect 
of construction noise on these receptors, mitigation measures have been incorporated into the IDOT’s 
Standard Specifications for Road and Bridge Construction as Article 107.35. 
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6.0 SUMMARY 

The existing noise levels range from 51 dB(A) at R12 and R16 to 67 dB(A) at R13 and R17.  The projected 
2040 No-Build traffic noise levels range from 51 dB(A) at R16 to 68 dB(A) at R13 and R22. Generally, 
receptor noise levels increase approximately 0 to 4 dB(A) from the existing scenario to the No-Build 
scenario due to an increase in traffic volumes. 

The projected 2040 Build traffic noise levels range from 54 dB(A) at R16 to 72 dB(A) at R13.  Generally, 
receptor noise levels increase between 1 dB(A) to 6 dB(A) from the existing scenario due to an increase 
in traffic volumes and roadway widening.  Nine receptor locations (R6, R9, R10, R13, R14, R17, R20, R21, 
and R22) approach, meet, or exceed the FHWA NAC, and therefore warrant a noise abatement analysis.  
In addition to traffic noise levels approaching the NAC, a noise abatement analysis is warranted if traffic 
noise levels increase more than 14 dB(A) between the existing and build scenarios at a receptor, 
regardless if the NAC is approached.  None of the receptors meet this criteria as the largest increase is 5 
dB(A). 

Noise walls were considered feasible noise abatement measures at four (R6, R9, R10, and R14) of these 
nine locations since each provides at least a 5 dB(A) traffic noise reduction at an impacted receptor.   

With regard to reasonableness, noise walls would provide at least an 8 dB(A) traffic noise reduction for 
at least one benefited receptor at two (R9 and R10) of the remaining four locations.  However, based on 
the evaluations of CNE 9 and CNE 10, the noise walls would not be economically reasonable since the 
estimated cost per benefited receptor exceeds the average adjusted allowable cost per benefited 
receptor.    

Based on this noise analysis, no noise walls would be feasible and reasonable for this project.   

Coordination with local officials having jurisdiction over adjacent lands within the project area will occur 
prior to the Public Hearing to present the results of the traffic noise study. 

IL Route 47, US-14 to Charles Road  Traffic Noise Analysis Report 
28 

 



 

 

Appendix A 

 

TNM 

 Input and Output Files 

  

 



RESULTS: SOUND LEVELS IDOT Phase I lL47 from US-14 to Gharles

CBBEL
E Anderson

i

IRESULTS: SOUND LEVELS

]PROJECT/CONTRAGT:

IRUN:

lennnlen DESIGN:
I

11 December2014
TNM 2.5

Galculated with TNM 2.5

IDOT Phase I 1L.47 from US-14 to Gharles
Sheet I Existing Conditions
INPUT HEIGHTS Average pavementtype shall be used unless

a State highway agency substantiates the use
ATMOSPHER]GS:

Receiver

68 deg F,50% RH of a diffen >nt type with approval of FHWA.

Name #DUs

h

No Barrier Barrier
LAeqlh
Galculated Crifn

lncrease over
Galculated

existing
Crifn
Sub'l lnc

Type
lmpact

IBA dBA dBA IB dB IBA dB JB JB
Receiverl 1 1 0.c 59.5 6€ 59.5 14 AOr 0-c I -8.0

2 1 0.c 56.C 6€ 56.0 14 56.C 00 I -80
Receive13 4 1 0c 58.S 6€ 58.9 1 58.S 0( -80
Recæive14 1 0c 60c 6e 60.c 1 60.c 0( I -80
Dwelling Units # DUs Noise Rer

Min

luction
Avq Max

dB dB dB

All Selected 0c 0c 0c
All lmpacted 0.c 0c 0.c
All that meet NR Goal 0 0c 0c 0.c

N :\ldot\O80483\Env\TNM\Shtl \Exl 1l December 2014



RESULTS: SOUND LEVELS IDOT Phase I lL47 from US-i4 to Ghartes

CBBEL
E Anderson

RESULTS: SOUND LEVELS
PROJECT/CONTRAGT:

:RUN:
iBARRIER DESIGN:

Receiver

lName
I

I

Receiverl

I Receiver3

I Receiver4

I All that meet NR Goal

1l December 2014
TNM 2.5

Calculated with TNM 2.5

IDOT Phase I lL-47 from US-14 to Charles
Sheet I No Build Conditions
INPUT HEIGHTS

68 deg F, 50% RH

rit'n
lncrease over existing
Calcutated lCr¡t'n

Sub'l lnc

Average pavementtype shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA.

Barrier
Type
lmpact

lNoise Reductioñ

]ueattr
lCalculated lGoat

0.0

00

N tldot\080483\Env\TNM\Shti \NoBld I ll December 2014



RESULTS: SOUND LEVELS IDOT Phase I lL-47 from US-i4 to Gharles

l1 December2014
TNM 2.5

Galculated with TNM 2.5

IDOT Phase I lL-47 from US-14 to Gharles
Sheet I Proposed Build Gonditions
INPUT HEIGHTS Average pavementtype shall be used unless

a State highway agency substant¡ates the use
ATMOSPHERICS:

Receiver

68 deg F, 50% RH of a different type with approval of FHWA.

No. #DUs Existing
l-Aeqlh

No Barrier With Barrier
Calculated
LAeqih

Noise Reduction
Calculated lGoa

I

I

LAeqlh
Galculated Grifn

Increase over
Calculated

existing
Crit'n

Sub'l Inc

TyPe

lmpact

dBA IBA iBA JB IB JBA IB dB dB
Receiverl 1 1 0( 6'l c 6( 61( 14 61 C 0c € -8(
Receive12 2 1 0.( 57.6 6( 57.Ê 14 57.6 0.c € -8(
Receive13 ¿ 1 0.( 64.C 6( 64.( 14 64C 0c -8.0
Receive14 E 1 0.( 65.4 6t 65.4 14 654 0c € -80
Dwelling Units # DUs Noise Rer

Min
luction
Avg Max

dB dB dB

All Selected 4 0.( 0.c 0(
All lmpacted c 0.( 0c 0.(
All that meet NR Goal c 0.( 0c 0.(

N tldot\080483\Env\TNill\Shtl \P rBl ll December 2014



RESULTS: SOUND LEVELS

Anderson

TS: SOUND LEVELS

DESIGN:

IDOT Phase I 1L47, US-14 to Charles Rd
Sheet 2 Existing Gonditions
INPUT HEIGHTS

IDOT Phase I 1L47, US-14 to Gharles Rd

11 December2014
TNM 2.5

Calculated with TNM 2.5

Average pavement t¡rpe shall be used unless
a State highway agency substantiates the us,

ATMOSPHERIGS:

Receiver

68 deg F,50% RH _ of a different type with approval of FHWA.

Name No. FDUs Existing
LAeqih

No Barrier With Barrier
Calculated

Lâeqlh
Noise ReductionLAeqlh

Calculated Grifn
lncrease over
Galculated

existing
Gritn
Sub'l Inc

Type
lmpact

IBA JBA JBA IB dB IBA JB dB CB

ReceiverS 1 1 59.( 56.2 6€ -28 14 56.2 00 I -8C
Receive16 ,l

1 62.C 61.6 6€ -04 14 61.6 00 8 -8C
ReceiverT 5 1 56.C 56.3 6€ 03 14 56.3 00 I -8C
ReceiverS 6 1 0.c 60.2 6€ 60.2 14 60.2 00 I -8
Receiver9 1 0.c 654 66 654 14 65.4 00 8 -8.C
Receiverl0 9 I 0.( 64.4 6€ 64.4 14 64.4 00 I -8C
Receiverl 1 1 1 53.C 56.0 6€ 3C 14 56.0 00 8 -8C
Receiver'12 1 1 OC 50.t 6€ 50.5 14 50.5 00 8 -8-C
Receiverl3 I 1 66.C 66.t 6É 0€ 14 Snd Lvl 66.8 00 I -8C

1 1 0.( 63.i 6€ 63.2 14 63.2 00 I -8.C
Receiverl5 1 1 59.( 56.i 6€ -2.t 14 56.2 00 I -8.C

Dwelling Units # DUs Noise Rer

Min

luction
Avq Max

dB dB dB

All Selected 11 0.c 0.0 0(
All lmpacted 'l 0.c 0.( 0(
All that meet NR Goal 0 0.c 0.( 0(

N :\ldot\080483\Env\TNM\S ht2\Ex2 1l December 2014



RESULTS: SOUND LEVELS IDOT Phase I 1L47, US-14 to Gharles Rd

IcBBEL
iE Anderson

1l December2014
TNM 2.5

Calculated with TNM 2.5
RESULTS: SOUND LEVELS

PROJECT/CONTRACT:

RUN:

BARRIER DESIGN:

ATMOSPHERIGS:

Receiver

IDOT Phase I 1L47, US-14 to Charles Rd
Sheet 2 2040 No Build Conditions
INPUT HElGHTS

68 deg F,50% RH

Average pavementtype shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA.

No. #DUs Existing
LAeqlh

No Barrier Barrier
LAeqih
Calculated Crifn

lncrease over

lCalculated

I

existing
Crifn
Sub'l lnc

Type
lmpact

Galculated iNoise Reduc
LAeqlh lCalculated

tion
Goal Calculated

minus
Goal

dBA IBA JBA JB dB JBA iB dB dB
ReceiverS 1 1 59.( 60.1 6( 11 14 60.1 0c I -8C
Receive16 3 1 62.0 64.4 66 24 14 64.4 0c € -8C
Rece¡ve17 5 1 56.0i 58.6 66 26 14 58.6 0c 8 -8(

6 1 0.( 61.0 66 61 14 61 .0 00 €

Receiver9 7 0.( 66.1 66 66.1 14 Snd Lvl 66.1 0.c I -8.0r
Receiverl0 c

1 0( 65.1 6( 65.1 14 65.1 0c I -8C
Receiverl 1 1C 1 53.( 56.7 6( 3.7 14 56.7 0c t -8C
Receiverl2 12 1 0.( az-J 6É 52.2 14 52.3 0c € -8.0
Receiverl3 13 1 66.( 68.1 66 21 14 Snd Lvl 68.1 0c € -80
Receiverl4 1E

1 0.( 64.4 6( 64.4 14 64.4 0c i -8.0
Receiverl S 16 1 59.( 57.3 66 -11 14 57.3 0c -8.0

Dwelling Units # DUs Noise Reduction
M¡n lnus Max

dB dB dB

All Selected 11 0( 0c 0.c
All lmpacted 2 0( 0c 0.c

All that meet NR Goal c 0( 0c 0.c

N :\ldot\080483\Env\TNM\Sht2\NoBld2 ll December 2014



RESULTS: SOUND LEVELS

Ande¡son

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:

RUN:

BARRIER DESIGN:

Receiverl0-3

Receiverl0-5

N lldot\080483\Env\TNM\Sht2\PrW2

IDOT Phase I 1L47, US-14 to Gharles Rd

11 December2014
TNM 2.5

Galculated with TNM 2.5

IDOT Phase | 1L47, US-14 to Charles Rd
Sheet 2 Proposed Barrier Analysis
INPUT HEIGHTS

68 deg F,50% RH

#DUs Existing
LAeqlh LAeqih

Calculated

Average pavement t¡rpe shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA.

Crifn
Increase over existing

iGalculated lCrit'n
Sub'l lnc

Type

Itmpact

With Barrier
Calculated
láeqlh

Noise Reduction
Calculated Galculated

mtnus
Goal

1l December 2014



RESULTS: SOUND LEVELS IDOT Phase | 1L47, US-14 to Gharles Rd
dB dB dB

All Selected 2',1 0.c 3.1 9.€
Alllmpacted 0.c o.¡ 9.€
All that meet NR Goal 2 8.5 91 9.€

N lldot\080483\Env\TNM\Sht2\PrW2 11 December 2014



RESULTS: BARRIER DESIGN IDOT Phase I lL47 US-14 to Charles Rd

CBBEL

E Anderson

RESULTS: BARRIER DESIGN

11 Decembe¡2O14
TNM 2.5

Galculated with TNM 2.5

PROJECT/CONTRAGT:

RUN:

BARRIER DESIGN:

TMOSPHERIGS:

Selected Receivers

Receive16

IDOT Phase I1L47, US-í4 to Charles Rd
Sheet 2 Proposed Barrier Analysis
INPUT HEIGHTS

68 deg F,50% RH

Noise Reduction Barrier Reviewed lmportant Segments
Calc

1 i 62.4 -0.0

i s; ss.1 6.e

lc-Goal
Partial
LAeqlh
dBA

pointl3 i 11.0 i

19.9

Barrie16

Barrie16I Éarnerbl potntz i

i I aarrieo[--pr"tf
2

1

3.0 , 50.3

8.0 48.2

Barrie16 pointl4 "14 10.0 47.5
Barrierl 0 pointT 7 10.0 , 7 .5

ReceiverT 5 60.9 0.1 8 -7.9 Barrie16 pointl3 13 11.0 41.3

Barrie16 pointl 1 8.0 34.4
Barrier9 point5 5 10.0 31.6

Barrie16 point2 2 13.0 27.7
Barrie16 pointl4 14 10.0 10.s

ReceiverS 6 63.7 0.0 8 -8.0 Barrierl0 pointT 7 10.0 34.5

Barrie16 pointl4 14 10.0 28.8

Barrie16 pointl 1 8.0 25.4

Barrie16 point2 2 13.0 25.0
Receive19-1 7 60.3 8.5 8 0.5 Barrier9 pointS 5 10.0 57.8

Barrie16 pointl 1 80 24.3

Barrie16 point2 2 13.0 i 21.4

N :\ldot\O80483\Env\TN M\Sht2\PrW2

Barrie16 pointl4 ) 14 10.0

ll December



RESULTS: BARRIER DESIGN IDOT Phase l/,L47, US-í4 to Gharles Rd
.i

I to
Barrie16 pointl3 13 11.0 165

i Y CÕ.J I Y.þl ö Barrierl pointT 7 10.0 56.6
Barrie16 pointl 80 21.5
Barrie16 pointl4 14 10 0 17.2
Barrie16 pointl3 13 110 -41.1

Receiverl l 10 57.6 0.1 I -7.9 Barrier9 point5 5 10.0 391
Barrier€ pointl 1 8.0 20.1
Barrier€ point2 2 13.0 17.0

Receiverl2 12 54.9 01 I -7.9 Barrierl C pointT 7 10.0 353
Barrierl4a point9 9 10.0 35.2
Barrierl4b pointl l 11 10.0 34.4

Barrie16 pointl 1 8.0 26.7
Barrie16 pointl4 14 10.0 23.2
Banie16 pointl3 13 11.0 19 9
Barrie16 point2 2 13.0 119

Receiverl 3 13 71.9 0.0 I -8.0
Kecetverl4 15 61 6 55 I -2.5 Barrierl4a point9 9 10.0 56.1

Barrierl4b pointl l 11 10.0 42.9
Barrierl0 pointT 7 10.0 14.6

Receiverl 5 16 60.0 0.2 8 -7.8 Barrierl4b pointl l 11 10 0 41.5
Barrierl4a point9 9 10.0 37.6

Barrierl 0 pointT 7 10.0 8.8
Receiver9-2 18 60.8 7.3 I -07 Barrier9 point5 5 10.0 57 1

Barriert pointl 1 8.0 254
Barrier€ point2 2 13.0 21.9
Banier€ pointl4 14 10.0 19.5
Barrier€ pointl3 13 11.0 17.6

Barrierl C pointT 7 10.0 17.1
Receiver9-3 19 60.2 3.0 I -5.0 Barrier€ point5 5 10.0 53.9

Banier€ pointl 1 8.0 242
Barrier€ point2 2 13.0 22.3
Barrier€ pointl3 13 110 19.0
Barrier€ pointl4 14 10.0 17.9

Barrierl C pointT 7 10.0 8.2
Receiver9-4 20 59.3 2.6 8 -5.4 BarrierS point5 5 10.0 53.3

Barrie16 pointl 1 8.0 23.5

N :\ldot\080483\EnvlTN M\Sht2\PrW2 11 December



RESULTS: BARRIER DESIGN IDOT Phase I1L47, US-14 to Ghartes Rd
Barrier€ point2 2 13.0 | 21.s
Barrier€ pointl3 13 11.0 18.3
Barrier€ pointl4 14 10.0 't7.3

Kecetveft,-c 21 57.8 1.7 I -6.3 Barrier€ point5 5 10.0 51.0
Barrier€ pointl 1 80 23.9
Banie16 point2 2 13.0 23.1
Barrie16 pointl3 13 11.0 19.9
Barrie16 pointl4 14 10.0 17.3

Receive19-6 22 58.7 1.6 I -6.4 Banier9 pointS 5 10.0 51.1
Banie16 pointl 1 8.0 24.5
Barrie16 point2 2 13.0 24.1

Barrie16 pointl3 13 11.0 21.1

Barrie16 pointl4 't4 10.0 18.2
Receiverl 0-2 23 59.6 5.9 I -2.1 Barrierl 0 pointT 7 10.0 56.3

Barrie16 point2 2 13.0 22.6
Banie16 pointl 1 80 20.7

Receiverl0-3 24 59.7 31 8 -4.9 Barrierl0 pointT 7 10.0 53.5
Banie16 pointl3 13 1 1.0 26.6
Banie16 point2 2 13.0 24.5
Barrie16 pointl4 14 10.0 23.2
Barrie16 pointl 1 8.0 20.9

Barrierl4a point9 I 10.0 17.2
Receiverl0-4 25 59.6 3.5 8 4.5 Barrierl0 pointT 7 10.0 52.7

Barrie16 pointl3 13 11.0 26.8

Barrie16 point2 2 13.0 22.1

Barrie16 pointl I 8.0 20.4
BanierG pointl4 14 10.0 18.8

Barnerl4a point9 I 10.0 16.3

Barrierl4b pointl l 11 10.0 13.9
Receiverl 0-5 26 58.3 2.3 I -5.7 Barrierl0 pointT 7 10.0 50.8

BarrierG pointl4 14 10.0 27.8
Barrie16 pointl3 13 11.0 25.3

Barrierl4a point9 I 10.0 23.9
Barrierl4b pointl l 11 10.0 23.8

Banie16 pointl 1 8.0 20.4
Barrier€ point2 2 13.0 19.9

N :\ldot\080483\Env\TN M\Sht2\PrW2 11 December



RESULTS: BARRIER DESIGN

TotalCost,AllBarriers(includingadditionalcost(s)) $3594A8

IDOT Phase llL47, US-14 to Chartes Rd

4N :\ldot\080483\Env\TN M\Sht2\PrW2 1l December



RESULTS: SOUND LEVELS

E Ande¡son

TMOSPHERICS:

IDOT Phase I 1L47, US-14 to Charles Rd

11 December2014
TNM 2.5

Calculated with TNM 2.5

IDOT Phase | 1L47, US-14 to Gharles Rd
Sheet 3 Existing Conditions
INPUT HEIGHTS

68 deg F, 50% RH

Existing

lLAeqttr treqrh
Catculated

l

Increase over existing
icalculated lCritn
i lsub'l tnc

Average pavement t¡rpe shall be used unless
a State highway agency substantiates the use
of a different tyrpe with approval of FHWA.

Barrier
ulated

rlhGrifn

dBA dBA JBA dB dB dBA IB B

Receiverl6 1 1 00 51.2 66 51.2 14 51.2 00 I -8C
ReceiverlT 2 1 70.0 67.0 66 -3.0 14 Snd Lvl 67.0 00 I -8.C
ReceiverlS 1 0.( 61 S 6€ 61 ç '14 61 S 0c 8 -8C
Receiverl9 1 0.c 60.i 6€ 60.7 14 60.i 0.c I -8C
Receive120 1 64.C 63.t 6€ -0.2 14 63.t 0.0 I -8C
Receive12l 1 0-c 65.: 6€ 65.3 14 65.: 0.c -8.C
Receiver22 1 65.C bb-J 6€ 1 14 Snd Lvl bb-J 0.0 -8C
Receive123 1 0.c 58.( 6€ 58.C 14 58.( 0.c -8.C
Receiver24 1 0.c Ão4 6€ 59.3 14 59-: 0.c -8.C
Receive126 I 1 0.c 59.t 6€ 59.5 14 59-Í 0.c -8C
Receive125 11 1 0.c 591 6€ 59.1 14 59-1 0.c -8.C

Dwelling Units # DUs Noise Rer

Min

luction
Avq Max

dB dB dB

All Selected 11 0c 0( 0.c

All lmpacted 0c 0.( 0.c

All that meet NR Goal 0c 0( 0c

N :\ldot\080483\Env\TNM\S ht3\Ex3 ll December 2014



RESULTS: SOUND LEVELS IDOT Phase I 1L47, US-14 to Charles Rd

icBBEL
lE And"oon
I

11 December2014
TNM 2.5

Galculated with TNM 2.5
RESULTS: SOUND LEVELS

PROJECT/CONTRAGT:

RUN:

BARRIER DESIGN:

ATMOSPHERICS:

]DOT Phase I 1L47, US-14 to Charles Rd
Sheet 3 2040 No Build Conditions
INPUT HEIGHTS

68 deg F,50% RH

Average pavementtype shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA.

Receiver
Name No. ÍDUs Existing

LAeq1h
No Barrier With Barrier

Galculated
LAeqlh

Noise Reduction
Galculated Goal iCalcnlatedI lm¡nus1l

' lGoal

láeqlh
Calculated Grifn

lncrease over
Calculated

existing
Grifn
Sub'l lnc

Type
lmpact

JBA dBA JBA IB dB IBA IB JB JB

Receiverl6 1 1 0c 5'l 6e 51.4 14 51.41 0.C I -8.C

ReceiverlT 1 70.( 67.2 6( -2.t 14 Snd Lvl 67.1 0.c I -8C
ReceiverlS 1 0( 62.1 6( 62.1 14 62.1 0c I -8C
Receiverl9 1 0( 60.s 6€ 60.s 14 60.( 0c I -8.C

Receiver20 1 æ.c 64.( 6( 0.t 14 64.( 0.c 8 -8.C

Receive12l I 0( 66.r 66 66.4 14 Snd Lvl 66.4 0.c 8 -8t
Receiver22 7 I 65.( 67.5 66 2! 14 Snd Lvl 67.a 0.c I -8(
Receive123 I 1 0( 59.C 66 59.( 14 59.0 0c 8 -8(
Receiver24 c I 0.0 60.9 66 60.! 14 60.9 0c -8.(
Receive126 10 1 0c 60.4 6€ 60.4 14 604 0c -8.(
Receiver25 1',! 1 0c 59.8 66 59.8 14 59.8 0.c -80

Dwelling Units # DUs Noise Reduction
Min Avg Max

All Selected

dB dB dB

11 0c 0c 0.c

All lmpacted 0.c 0c 0.c

All that meet NR Goal 0c 0c 0.c

N tldot\O80483\Env\TNM\Shtil\NoBld3 11 December 2014



RESULTS: SOUND LEVELS IDOT Phase I 1L47, US-14 to Gharles Rd

iCBBEL
iE Anderson

TMOSPHERICS:

Receiverl6

in"""'"*rl
ReceiverlS

Receiverl9
Receive120

i Receiver2l

I Receiver22

Receive23
I Receiver24

Receive126

Dwelling Units

j All Selected

All lmpacted

All that meet NR Goal

11 December2014
TNM 2.5

Calculated with TNM 2.5

IDOT Phase I 1L.47, US-14 to Charles Rd
Sheet 3 Proposed Build Gonditions
INPUT HEIGHTS

68 deg F, 50% RH

Existing
h lncrease over existing Type

lCalculated Critn ]lmpact
Sub'l lnc

Average pavementtype shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA.

With Barrier
Calculated
LAeql h

Reduction
lated Goal

Noise
Calcu lGalculated

,mtnus
lGoal

Receiver

67.0i 14 Snd Lvl

N :\tdot\O80483\Env\TNM\Sht3\PrB3 ll December 2014



RESULTS: SOUND LEVELS

CBBEL
E Anderson

RESULTS: SOUND LEVELS
PROJECT/CONTRACT:

IDOT Phase | 1L47, US-14 to Charles Rd

11 December20l4
TNM 2.5

Calculated with TNM 2.5

IDOT Phase | 1L47, US-14 to Charles Rd
Sheet 4 Existing Gonditions
INPUT HEIGHTS

68 deg F, 50% RH

Average pavement t¡rpe shall be used unless
a State highway agency substantiates the use
of a different type with approval of FHWA. 

I

IRUN:

lernnren DESTGN:

ATMOSPHERICS:

Receiver
Name #DUs Existing

LAeqlh
No Barrier With Barrier

Galculated
LAeql h

LAeqlh
Calculated Grifn

Increase over
Galculated

existing
Critn
Sub'l lnc

Type
lmpact

Noise Reduc

Galculated
tion
Goal Galculated

minus
Goal

dBA CBA dBA dB IB CBA dB IB dB
Receiver2T 1 I 0.c 65.1 6€ 651 14 65 I 0( -8(
Receiver2S 2 1 0.c 59.2 6€ 59.' 14 59.2 0( -8(
Receive129 3 1 0.c 58.3 6€ 58.: 1 58.3 0( -8(
Receiver30 5 1 66.C 65.3 6e 0 14 65.3 0( -8.(
Receive13l 6 1 0.c 63.6 66 63.I 1 63.6 0.( -8(
Receiver32 7 1 0.c 61.7 66 61 14 61.7 0.c -8.(
Dwelling Units # DUs Noise Reduction

Min ltus trar-
dB dB dB

All Selected € 0.0 00 0.c
All lmpacted 00 00 0c
All that meet NR Goal 00 00 0c

N tldot\080483\Env\TNM\S ht4\Ex4 ll December 2014



RESULTS: SOUND LEVELS

TS: SOUND LEVELS

T/GONTRAGT:

IDOT Phase I 1L47, US-14 to Gharles Rd

1l December2014
TNM 2.5

Calculated with TNM 2.5

RUN:

BARRIER DESIGN:

hrmospneR¡cs: 68 deg F, 50% RH

IDOT Phase I 1L.47, US-14 to Gharles Rd
Sheet 4 2040 No Build Gonditions
INPUT HEIGHTS Average pavementtype shall be used unless

a State highway agency substantiates the use
of a different type w¡th approval of FHWA.

Name

LAeqlh
No Barrier With Barrier
l-Aeqlh lncrease over existing Type ated lNoise Reduc

h lGalculated
l
l

tion
Calculated Grifn Jlmpact

Sub'l lnc l

Calculated
minus
Goal

JBA dBA IBA dB dB dBA IB JB JB

Receive12T 1 1 0.c 65.: 6€ 65.3 14 65.: 0.c -8.C
Receive12S 1 0.( 59.¿ 6€ 59.4 14 59.r 0.c -8C
Receive129 1 0.c 58¿ 6€ 58.4 14 58.2 0c -8C
Receiver30 1 66.C 65.¡ 6€ -0.7 1 65.: 0.c -8.C

Receive13l 1 0c 63.( 6€ 63.€ 14 63.( 0.c -8C
Receiver32 1 0.c 61 6€ 61.7 14 61.7 0.c -8C

Dwelling Units # DUs Noise Reduction
Min lAvo max-
dB dB dB

All Selected 0.c 0.( 0.c

All lmpacted 0.c 0.( 0(
All that meet NR Goal 0 0.c 0.( 0(

N :\ldot\O80483\Env\TNM\S ht4\NoBld4 ll December 2014



RESULTS: SOUND LEVELS IDOT Phase I 1L47, US-14 to Gharles Rd

CBBEL

E Anderson

RESULTS: SOUND LEVELS
PROJECT/CONTRAGT:

RUN:

BARRIER DESIGN:

ATMOSPHERICS:

Receiver

11 December2014
TNIU| 2.5

Galculated with TNM 2.5

IDOT Phase I 1L47, US-14 to Gharles Rd
Sheet 4 Proposed Build Conditions
INPUT HEIGHTS Average pavementt¡rpr

a State highway agenc:
68 deg F, 50% RH of a differenttype with

r shall be used unless
I substantiates the use
approval of FHWA.

Name No. #DUs Existing
LAeqlh

No Barrier With Barrier
Galculated
LAeqlh

Noise Reduction
Calculated ,Goal palc-ulated

lminus' lGoal

LAeqlh
Calculated Crifn

Increase over
Galculated

existing
Crifn
Sub'l lnc

Type
lmpact

Receiver2T

dBA JBA dBA dB JB dBA dB IB dB
1 0c 68.1 6€ 68.1 14 Snd Lvl 68.1 0.c -8.(

Receiver2S 2 I 00 62.8 66 62.t 1 62.8 0.c -8.(
Receive129 3 1 00 61.6 66 61 14 61-6 0.c -8.(
Receiver30 5 I 0.0 68.0 66 68.( 1 Snd Lvl 68.0 0.c -8.(

6 1 00 66.4 bb 66.2 14 Snd Lvl 66.4 0.( -8.(
Receiver32 7 1 00 65.3 bb 65.¡ 14 65.3 0.c -8.(
Dwelling Units # DUs Noise Reduction

Min llus Max
dB dB dB

All Selected 6 00 00 0.c
All lmpacted 3 00 0.0 0c
All that meet NR Goal 0 00 0.0 0.c

N lldot\080483\Env\TNM\Sht4\PrB4 ll December 2014



 

 

Appendix B 

 

TNM 2040 Noise Contours 

& 

Letter to Adjacent Jurisdictions 

 



 

Letters to Adjacent Jurisdictions to occur near the Public Hearing 

 



SUPPLEMENT 3.22-1
TRANSPORTATION MANAGEMENT PLAN





Printed 3/28/2019 Page 2 D1 OP0042 (09/14/17)

District No.: 1 Contract No.: TBD Letting Date: TBD
Route: FAP 326 (IL Route 47) Section: P-91-007-09 Program Cost: $85,000,000
Project Location: City of Woodstock and McHenry County
County: McHenry
Scope of Work
Widen and reconstruct IL Route 47 from US 14 to Charles Road. Roundabouts will be included at the intersections
of IL Route 47 with Lake Avenue, McConnell Road, Judd Street/Irving Avenue, Ware Road, and Charles Road.
Signals will be included at the intersections of IL Route 47 with US Route 14, Country Club Road, IL Route 120
(McHenry Avenue), St. John’s Road, and Russel Court.

Facility type: Strategic Regional Arterial
Area type (Urban, Suburban, or
Rural):

Us Route 14 to Ware Road Urban, Ware Road to Charles Road Rural

Project length (miles): 5 miles
Project duration (months): 24 months

Number of Lanes Speed Limit

# Route Description Segment Exist Work
Zone

Post
ed

Work
Zone

Design
Speed ADT

1 FAP 326 (IL Route
47)

Arterial
(ART) US Route 14 to IL Route 120 3 (12’

through)
3 (11’

through) 35 35 40 15200-
26200

2 FAP 326 (IL Route
47)

Arterial
(ART) IL Route 120 to Greenwood Drive 3 (12’

through)
3 (11’

through) 30 30 35 15600

3 FAP 326 (IL Route
47)

Arterial
(ART) Greenwood Drive to Ware Road 3 (12’

through)
3 (11’

through) 35 35 40 10800-
15600

4 FAP 326 (IL Route
47)

Arterial
(ART)

Ware Road to .5mi north of Ware
Road

2 (12’
through)

2 (11’
through) 45 45 50 8100

5 FAP 326 (IL Route
47)

Arterial
(ART)

.5mi north of Ware Road to
Charles Road

2 (12’
through)

2 (11’
through) 50 45 50 8100

Phase I

1. A. Temporary Traffic Control Plan: Strategies anticipated to be utilized (Applicable strategies are marked):
☒ 1 Use of temporary widening 1-5 ☐ 6 Spec. Events Restrictions (Specify):
☐ 2 Use of night work ☐ 7 Signing &/or improving alt. routes
☐ 3 Permanent lane closures ☐ 8 Detour
☒ 4 Temp/ Restricted Lane closure ☒ 9 Pedestrian accommodations 1-3
☒ 5 Railroad coordination 1 ☐ 10 Other (Specify):

Comments:
Railroad pedestrian tunnel shall be constructed prior to roadway work at railroad.

1.B. Transportation Operation Plan:  Strategies anticipated to be utilized (Applicable strategies are
marked)

☒ 1 Signal Coordination 1-3 ☐ 5 State Police Hirebacks
☐ 2 Turn restrictions ☐ 6 Temporary Surveillance
☐ 3 Service Patrol ☐ 7 Smart WZ
☐ 4 Parking restrictions ☐ 8 Other (Specify):

Comments:

Design Approval: Anticipated June 2019
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Phase II

Does the proposed Maintenance of Traffic (MOT) in Phase II match what was
proposed in Phase I? ☐ Yes ☐ No

Specify & Describe Changes
(if applicable):

2.A. Temporary Traffic Control Plan: Strategies anticipated to be utilized (Applicable strategies are marked):
☐ 1 Use of temporary widening ☐ 7 Improving & signing alternate routes
☐ 2 Use of night work ☐ 8 Detour
☐ 3 Permanent lane closures ☐ 9 Pedestrian accommodations
☐ 4 Temp/Restricted Lane closure ☐ 10 Incentive/Disincentive clauses
☐ 5 Railroad coordination ☐ 11 Bus stop coordination
☐ 6 Spec. Events Restrictions (Specify): ☐ 12 Other (Specify):

Comments:

2.B. Transportation Operation Plan:  Strategies anticipated to be utilized (Applicable strategies are marked):
☐ 1 Signal Coordination ☐ 8 Speed Limit Reduction
☐ 2 Turn restrictions ☐ 9 Increased WZ violations penalties
☐ 3 Service Patrol ☐ 10 Coord w/ adj. construction sites
☐ 4 Parking restrictions ☐ 11 Speed Indicator Signs
☐ 5 State Police Hirebacks ☐ 12 Incidence response coord
☐ 6 Traffic Control Surveillance ☐ 13 Other (Specify):
☐ 7 Smart Work Zone

Comments:

2.C. Public Information Plan:  Strategies anticipated to be utilized (Applicable strategies are marked):

☐ 1 Media Press Release ☐ 4 Static Message Signs
☐ 2 Web Page ☐ 5 Brochures/Flyers
☐ 3 Changeable Message Signs ☐ 6 Other (Specify):

Comments:
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Phase III

To be completed by Resident Engineer and sent to the D-1Traffic Control Supervisor and the Bureau of Safety Programs and
Engineering within thirty (30) days of essential completion of the project. The information provided will be used to measure TMP
performance and determine appropriate strategies for future contracts.
Were the limits and scope included on the second page of this report included in the construction contract?

☐ Yes ☐ No
If no, list limits and scope below:

3.A. Temporary Traffic Control Plan: Phase II of this report included the strategies that were planned to be used as part
of the work for which the contractor was responsible for during construction. The following strategies were utilized (Please
check all that apply):
☐ 1 Use of temporary widening ☐ 7 Improving & signing alternate routes
☐ 2 Use of night work ☐ 8 Detour
☐ 3 Permanent lane closures ☐ 9 Pedestrian accommodations
☐ 4 Temp/Restricted Lane closure ☐ 10 Incentive/Disincentive clauses
☐ 5 Railroad coordination ☐ 11 Bus stop coordination
☐ 6 Spec. Events Restrictions ☐ 12 Other (Specify):
List any changes made to the plan, explain briefly:

Evaluate the success of the plan:

3.B. Transportation Operation Plan: Phase II of this report included the strategies that were planned to be used that
involve changes that directly affected the roadway users during construction. The following strategies were utilized (Please
check all that apply):
☐ 1 Signal Coordination ☐ 8 Speed Limit Reduction
☐ 2 Turn restrictions ☐ 9 Increased WZ violations penalties
☐ 3 Service Patrol ☐ 10 Coord w/ adj. construction sites
☐ 4 Parking restrictions ☐ 11 Speed Indicator Signs
☐ 5 State Police Hirebacks ☐ 12 Incidence response coord
☐ 6.Traffic Control Surveillance ☐ 13 Other (Specify):
☐ 7 Smart Work Zone

List any changes made to the plan, explain briefly:

Evaluate the success of the plan:

3.C. Public Information Plan: Phase II of this report included the strategies that were planned to be used for the outreach
to the public about the project. The following strategies were utilized (Please check all that apply):
☐ 1 Media: Press Release ☐ 4 Static Message Signs
☐ 2 Web Page ☐ 5 Brochures/Flyers
☐ 3 Changeable Message Signs ☐ 6 Other (Specify):

List any changes made to the plan, explain briefly:

Evaluate the success of the plan:

Provide a description of any changes made to the traffic control due to crashes occurring within the project limits during
construction and if the action taken improved safety. Did it have any other effect on the roadway users (i.e. improved wait
time or increased delay)?

Recommendations, if any, for changes to IDOT’s standards, specifications, policies, or procedures.
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Traffic Management Plan – Instructions

Cover Page/Signature Page

Region Number
Project Number
Contract Number
District Number
County – Specify county or counties; if more than 3 counties, enter as “Various.”
Program Year
Route(s) – Identify by name or number, including US or IL designation.
Project Limits – Include brief description of project limits.
Traffic Control Case – Check the appropriate box that explains the Traffic Control Case(s); if more than one case is
applicable because of multiple routes in the contract, then specify the route name(s) or number(s) in the space provided
Provide attachments where appropriate – Use exhibits when applicable.
Submitted by District Representative – This should be completed with the typed name and signature of the IDOT Project
Manager before the TMP is submitted for review.
Approved By – After review and approval of the TMP, it will require a signoff from the IDOT District 1 Officials.

Phase I

District Number
Contract Number
Letting Date – Indicate the letting date for which the contract is being submitted.
Route – Identify by name or number, including US or IL designation.
Section
Program Cost
Project Location – Include municipality, project limits, and other relevant information.
County – Specify the county or counties, if more than 3 counties, enter as “Various.”
Scope of Work – Include a brief description of the type of work involved in this contract.
Facility Type – Identify route(s) as Principal Arterial, Minor Arterial, Major Collector, etc.
Area Type – Urban, Suburban, or Rural.
Project Length – Specify the Project length in miles; also specify in feet for smaller jobs.
Project Duration – Provide estimated time in months for project completion.

Route Information Table Instructions
# – Sequential serial number for this form, which can be used as shorthand to designate particular routes in all sections of
this form, including the Temporary Traffic Control Plan, Transportation Operation Plan, and Public Information Plan; the
serial numbers can be used for all phases of the form.
Route – Identify by name or number, including US or IL designation.
Description – Choose one of the following, which should be abbreviated with the letters in parenthesis behind each item:
Expressways (EXPWY), Arterial (ART), or Other Significant Route (OSR); note that an Other Significant Route deemed
significant based on engineering judgment but that is not under IDOT jurisdiction.
Segment – Specify limits of the roadway section being described. If at an intersection, specify north, south, east, or west
leg.
Number of Lanes

1. Exist – Existing number of travel and turning lanes in each direction. Separate the directions with dashes:
northbound/ eastbound lanes, then southbound/ westbound lanes. Place number of turning lanes and direction of
turning in parenthesis following the number of general travel lanes [e.g. 3(2L1R)-3(1L) means 3 lanes northbound
with 2 left turn lanes and 1 right turn lane, 3 lanes southbound with 1 left turn lane].

2. Work Zone – Number of lanes being maintained during construction; see above for proper documentation
convention.

Speed Limit
1. Exist – Existing posted speed limit.
2. Work Zone – Speed limit that will be established in the work zone; follow IDOT’s most current version of the

‘Policy on Establishing and Posting Speed Limits on the State Highway System.’
Design Speed
ADT – Include average daily traffic and year of data
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1.A Temporary Traffic Control Plan (TCP)
If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if temporary widening will be utilized.
2. Check box if contract will require work to be completed during allowable hours in the night. Note that this will

require approval from all the appropriate Local agencies.
3. Check box if permanent lane closures will be required.
4. Check box if temporary lane closures will be implemented during specified allowable hours.
5. Check box if the contract will require coordination with a railroad agency.
6. Check box if contract will require restrictions during a special event. Briefly state restriction(s).
7. This strategy should be checked only if special conditions will exist that warrant the implementation of an

alternate route. The alternate route should be identified in Phase I; IDOT and appropriate Local agencies should
be notified for coordination and approval.

8. Check box if a detour route will be required; IDOT and appropriate Local agencies should be notified for
coordination and approval.

9. Check box if any special pedestrian accommodations (e.g. pedestrian detour, protective canopy, etc.) will be
required.

10. If this box is being checked, include a brief description of any additional contract specific TCP strategy(s)
proposed in the space to the right of the strategy, following the listing of any routes if necessary

Comments – Include additional information that may be necessary in support of the strategies used in the TCP.

1.B Transportation Operation Plan (TOP)
If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if signal coordination will be required.
2. Check box if turn restrictions will be implemented. Specify location(s). Appropriate local agencies should be

notified for coordination.
3. Check box if service patrol will be required.
4. Check box if parking restrictions will be implemented. This should be approved by the appropriate Local Agency.
5. This strategy requires coordination with the Illinois State Police and if proposed to be implemented, should be

approved in Phase I.
6. Check box if traffic control surveillance will be required.
7. Check box if Smart Work Zones related technologies such as queue detection, real time changeable message

signs, etc. will be required.
8. If this box is being checked, include a brief description of any additional contract specific TOP strategy(s)

proposed in the space to the right, following the listing of the route(s).
Comments – Include additional information that may be necessary in support of the strategies used in the TOP.

Design Approval – Include data for Phase 1 Design Approval or Target Design Approval

Phase II

For all contracts that do not have a Phase I: Skip the Phase I portion on Page 2 and the first two lines on Page 3. Begin
with Section 2.A. on Page 3.

Phase II Plans Match Phase I – Do the Phase II plans match plans submitted for Phase I?
Specify & Describe Changes – If major changes have been made to the plans, briefly describe and justify them.

2.A Temporary Traffic Control Plan (TCP)
If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if temporary widening is proposed in the plans.
2. Check box if the plans show work being completed during night time. Special provision that specifies the

allowable work hours is required in the contract documents.
3. Check box if permanent lane closures are proposed in the plans.
4. Check box if temporary lane closures are proposed in the plans. Special provision that specifies allowable work

hours is required in the contract documents.
5. Check box if the contract requires coordination with a railroad agency.
6. Check box if contract requires restrictions during a special event. Briefly state restriction(s). Special provision is

required in the contract documents.
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7. Check box if the plans include alternate route(s). Ensure that the proposed route(s) has been approved by the
IDOT Detour Committee and/or the appropriate local agencies.

8. Check box if the plans include detour(s). Ensure that the proposed route(s) has been approved by the IDOT
Detour Committee and/or the appropriate local agencies.

9. Check box if plans show any special pedestrian accommodation.
10. Check box if there is any monetary compensation/penalty for early/late completion of work associated with the

contract in the plans.
11. Check box if the contract requires coordination with a bus agency during construction. This includes bus stop

relocation, bus rerouting, etc.
12. If this box is being checked, include a brief description of any additional contract specific TCP strategy(s)

proposed in the space to the right, following the listing of the route(s).
Comments – Include additional information that may be necessary in support of the strategies used in the TCP.

2.B Transportation Operation Plan (TOP)
If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if signal coordination is required. Special provision and pay item are required in the contract
documents.

2. Check box if the plans include turn restrictions.
3. Check box if the plans include service patrol. Special provision and pay item are required in the contract

documents.
4. Check box if the plans include parking restrictions.
5. Check box if the plans include State Police Hirebacks – requires prior approval.
6. Check box if the plans include traffic control surveillance. Special provision and pay item are required in the

contract documents.
7. Check box if the plans include the use of Smart Work Zone related technologies such as queue detection, real

time changeable message signs, etc.
8. Check box if there is a speed reduction associated with any of the routes. See ‘Route Information Table’ in

Phase I. If there is a design deviation from IDOT’s policy based on engineering judgment, it has to be brought to
the attention of the Bureau of Traffic in this stage. Follow the policy to determine if the difference between the
Proposed Work Zone Speed Limit and the Existing Posted Speed Limit warrants the change to be documented
and approved by the District 1 Traffic Operations Bureau Chief.

9. Check box if a work zone speed limit is being established on the route(s).
10. Check box if there are other contract(s) within the vicinity of the ‘Subject’ contract with which coordination is

required. List Contract number(s) on the right side. Special provision is required in the contract documents.
11. Check box if speed indicators sign(s) is needed. Special provision and pay item are required in the contract

documents.
12. Check box if Incidence Response Coordination meetings are required with Emergency Responders.
13. If this box is being checked, include a brief description of any additional contract specific TOP strategy(s)

proposed in the space to the right, following the listing of the route(s).
Comments – Include additional information that may be necessary in support of the strategies used in the TOP.

2.C Public Information Plan (PIM)
If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if there is a Media Press Release proposed for the contract.
2. Check box if there is a web page with traffic staging related information set up for the contract.
3. Check box if the plans propose the use of Changeable Message Sign. Special provision and pay item are

required in the contract documents.
4. Check Box if the plans include static message signs. Pay item is required in the contract documents.
5. Check box if brochures/flyers are scheduled to be distributed as part of the contract.
6. If this box is being checked, include a brief description of any additional contract specific TOP strategy(s)

proposed in the space to the right, following the listing of the route(s).
Comments – Include additional information that may be necessary in support of the strategies used in the TOP.

Phase III

Limits and Scope – Choose whether or not the limits and scope were included in the construction contract; if not, list them.

3.A Temporary Traffic Control Plan (TCP)
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If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if temporary pavement was constructed as part of the contract.
2. Check box if there was work performed within allowable hours during the night.
3. Check box if permanent lane closures were implemented as part of the contract.
4. Check box if there was temporary/restricted lane closures implemented during allowable hours.
5. Check box if there was coordination with a Railroad agency during the construction process.
6. Check box if contract required work restriction during a special event.
7. Check box if alternate route(s) was set up as part of the construction process.
8. Check box if detour route(s) was set up as part of the construction process.
9. Check box if any special pedestrian accommodation was provided.
10. Check box if there was any monetary compensation/penalty for early/late completion of work associated with the

contract.
11. If this box is being checked, include a brief description of any additional contract specific TCP strategy(s)

implemented in the space to the right, following the listing of the route(s).
Changes made to the plan – Include information on TCP strategy changes.
Briefly evaluate the success of the plan.

3.B Transportation Operation Plan (TOP)
If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if signal coordination was provided during construction.
2. Check box if there were turn restrictions implemented.
3. Check box if there was service patrol during construction.
4. Check box if there were parking restrictions during construction.
5. Check box if there were state police hirebacks during construction.
6. Check box if there was traffic control surveillance performed during construction.
7. Check box if Smart Work Zone related technologies such as queue detection, real time changeable message

signs, etc. were used during construction.
8. Check box if there was a speed reduction posted in the work zone during construction.
9. Check box if there were penalties issued for work zone speed violations.
10. Check box if there was coordination required between contract(s) during construction.
11. Check box if speed indicators sign(s) were used in the work zone.
12. Check box if there was incidence response coordination during construction.
13. If this box is being checked, include a brief description of any additional contract specific TOP strategy(s)

implemented in the space to the right, following the listing of the route(s).
Changes made to the plan – Include information on TOP strategy changes.
Briefly evaluate the success of the plan.

3.C Public Information Plan (PIP)
If there is more than one Significant Route included in the contract, indicate the Route(s) in the space following the
checked strategy; any additional required information should be included following the routes.

1. Check box if there was a Media Press Release.
2. Check box if a web page with traffic staging related information was set up for the contract.
3. Check box if Changeable Message Sign(s) were used.
4. Check Box if static message sign(s) were used.
5. Check box if brochures/flyers were scheduled for distribution.
6. If this box is being checked, include a brief description of any additional contract specific TOP strategy(s)

implemented in the space to the right, following the listing of the route(s).
Changes made to the plan – Include information on PIP strategy changes.
Briefly evaluate the success of the plan.
Description of Traffic Control Changes.
Recommendations
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1.0 EXECUTIVE SUMMARY

Illinois Route 47 is a Strategic Regional Arterial (SRA) and a Class II truck route running north-south
through the City of Woodstock and unincorporated McHenry County, Illinois. The limits for this study
extend from US Route 14 approximately five miles north to Charles Road. These represent logical termini
because US Route 14 is an arterial and a major source of traffic for the corridor. Charles Road, the
northern terminus, also is a designated SRA route and represents the northern edge of the urban area
beyond which corridor traffic volumes decrease substantially. A Project Location Map is included in
Exhibit 1.1-1.

The Illinois Route 47 corridor improvement involves reconstruction of the existing three-lane roadway into
a four-lane roadway separated by a barrier median. Construction is anticipated to take two years.

Illinois Route 47 is listed on the Department’s Significant Route Locations Map dated 2013 at the following
link. This map is included in Exhibit 1.1-2. Within the Project limits, Illinois Route 47 crosses Illinois Route
120 which is also considered a Significant Route.

https://idot.illinois.gov/Assets/uploads/files/Travel-Information/Pamphlets-&-
Brochures/IDOT_SignificantRoutes_2013.pdf

The Illinois Route 47 status as a significant route, coupled with its full reconstruction scope, considers
this project a Significant Project–Long Term and requires the preparation of this Traffic Management Plan
(TMP). The Illinois Route 47 TMP includes a Traffic Control Plan (TCP), a Transportation Operations
Plan (TOP), and a Public Information Plan (PIP). Details of those plans will be finalized during Phase II
engineering design, and those component plans will cover safety and congestion mitigation strategies.

The Traffic Management Plan (TMP) as described in this document meets the requirements of the Work
Zone Safety and Mobility Rule.

2.0 PROJECT DESCRIPTION

Illinois Route 47 is the only continuous north-south route and arterial roadway in the City of Woodstock.
It also is one of only three continuous north-south routes in McHenry County. As a result, this roadway is
a major component of the local and regional transportation system and is vital to the economic
development of the area. In addition to being an important route for through-traffic, the roadway provides
local access to businesses and residents fronting the roadway.

Increased travel demands on Illinois Route 47 are creating safety and operational deficiencies along the
immediate roadway and its adjacent arterials and intersections. The insufficient capacity of the roadway
to manage travel demands creates congestion, limits mobility, hinders safe access to adjacent properties
and businesses, and leads to safety issues for motorists, bicyclists, and pedestrians.

Land use is diverse along the corridor and is split into three distinct sections. The southern section, from
US Route 14 to Illinois Route 120, is an urban section with primarily commercial and industrial buildings.
In this section, Illinois Route 47 passes under the Union Pacific (UP) Railroad bridge that also carries the
Metra UP/Northwest line. The middle section, extending from Illinois Route 120 to Ware Road, is an
urban section of primarily residential neighborhoods mixed with commercial, healthcare, and institutional

https://idot.illinois.gov/Assets/uploads/files/Travel-Information/Pamphlets-&-Brochures/IDOT_SignificantRoutes_2013.pdf
https://idot.illinois.gov/Assets/uploads/files/Travel-Information/Pamphlets-&-Brochures/IDOT_SignificantRoutes_2013.pdf
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usage. The northern section, from Ware Road to Charles Road, is a rural section with residential and
agricultural usage.

A detour alternative was considered but was abandoned since more than 70 percent of the traffic entering
the corridor at the south exits the corridor within the project construction limits. Also considered was
maintaining traffic with a one lane in each direction and no center turn lane. This was abandoned because
there are approximately 190 driveways and 31 intersections within this corridor. No accommodations for
left turns would provide unacceptable delays.

Phase II (Design) of the Project is funded. Land Acquisition and Construction funding for this Project is
not included in IDOT’s Fiscal Year 2019-2024 Proposed Highway Improvement Program. However, this
Project will be evaluated for inclusion in future highway programs. Interaction with other projects will be
determined at that time.

3.0 DESCRIPTION OF EXISTING CONDITIONS

3.1 Typical Sections

The existing typical section along Illinois Route 47 from US Route 14 to Ware Road is a three-lane
roadway consisting of one 12-foot lane in each direction separated by a 12-foot bidirectional left-turn
lane. Curb and gutter runs on both sides of the roadway. From Ware Road to Charles Road, there is one
12-foot lane in each direction with an 8-foot outside shoulder on both sides. There are existing sidewalks
along Illinois Route 47 in intermittent locations. The existing and proposed typical sections are included
in Exhibit 3.1-1.

3.2 Traffic Data

The existing traffic data and projected Future No-Build traffic data with anticipated levels of services are
included in Figure 3.2-1.

Overall, the existing intersection geometry and 2009 traffic volumes result in intersection level of service
(LOS) ranges from C to D. The 2040 no-build scenario, intersection LOS ranges from C to F. A summary
of the AM and PM LOS and delay for 2009 and the future no-build scenario at each intersection is
provided in Table 3.2-1.
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Figure 3.2-1 2009 and Projected ADT and the Resulting Impact on Congestion and Delay
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3.3 Crash Data and Analysis

Crash data was collected from for years 2010, 2011, and 2012. The total number of crashes for the study
period was 399, as shown in Figure 3.3-1.

AM Peak Hour PM Peak Hour

2009 2040 No-Build 2009 2040 No-Build

Intersection

Delay
(seconds/
vehicle) LOS

Delay
(seconds/
vehicle) LOS

Delay
(seconds/
vehicle) LOS

Delay
(seconds/
vehicle) LOS

US Route 14 32.7 C 45.7 D 35.8 D 45.6 D

Lake Avenue 34.2 C 100.8 F 41.8 D 135.4 F

McConnell Road 24.8 C 56.3 E 22.9 C 50.0 D

Country Club Road 32.5 C 99.2 F 37.9 D 131.7 F
Judd Street/
Irving Avenue 31.9 C 136.9 F 38.4 D 184.2 F
Illinois Route 120/
McHenry Avenue 34.6 C 53.8 D 34.0 C 41.4 D

Russel Court 22.9 C 53.7 D 20.8 C 25.4 C

Table 3.2-1 AM and PM 2009 and Future No-Build (2040) LOS and Delay by Intersection

Figure 3.3-1 Annual Crashes 2010 to 2012
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Figure 3.3-2 describes the 399 crashes by crash type. The predominant crash types for the study period
were rear-end (61 percent), turning (17 percent), angle (13 percent), and sideswipe of cars traveling in
the same direction (3 percent). Other types of crashes included animal, head-on, sideswipe of vehicles
in opposite directions, and fixed objects. Additionally, from 2010 to 2012, there were 210 mid-block
crashes in the Illinois Route 47 corridor. Of these, 62.4 percent were rear-end or turning crashes. The
lack of access management on Illinois Route 47 negatively affects operations and leads to a high
incidence of conflicts and, ultimately, crashes.

4.0 TRAFFIC CONTROL PLAN (TCP) STRATEGIES

The details of the TCP will be finalized during Phase II engineering design and will cover safety and
congestion mitigation strategies.

IDOT uses various TCP strategies including signal phasing adjustments within the project limits, lane
shifts, channelizing devices, temporary pavement markings, flaggers/traffic control officers, temporary
signals as needed, lighting devices as needed, temporary lane closures, temporary signage,
incentive/disincentive clauses in the contract documents, coordination with local stakeholders and
adjacent projects, restrictions for special events as requested by local municipalities, improvement and/or
signing of alternate routes, and pedestrian accommodations among others. Traffic control plans will be
in conformance with State standards that will be in effect at the time of letting.

The following safety and congestion mitigation strategies will be implemented for the Illinois Route 47
corridor improvement:

Figure 3.3-2  Crashes by Type 2010 to 2012
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Traffic control devices will conform to the Illinois Manual on Uniform Traffic Control Devices (ILMUTCD).
Temporary traffic signals will include emergency preemption and communication devices. Temporary
traffic signal controllers will be supplied by one of the District-approved closed-loop equipment
manufacturers.

Traffic signal management systems shall be maintained in operation as indicated by the plans or as
directed by the Resident Engineer. To mitigate traffic queues, detection at temporary traffic signals shall
be included for all approaches of the existing signalized intersections unless stated otherwise in the
temporary traffic signal plans.

Signs, barricades, and temporary striping will conform to the ILMUTCD and applicable State standards.
Vehicular access to local businesses and properties will be maintained at all times during construction,
except when paving operations occur directly on or in front of entrances. In those cases, flag persons will
be used to direct traffic. In the case of multi-entrance businesses, at least one entrance will remain open
at all times. Property and business owners will be notified in advance of any temporary closures. All
properties will have access at the end of every workday.

The Illinois Route 47 staging conditions reflect the existing conditions with minimal deviation, providing
one 11-foot through lane in each direction and a 10-foot bidirectional left turn lane. This configuration will
not increase delays significantly over the existing traffic conditions.

Illinois Route 120 is also considered a Significant Route in the area of Illinois Route 47.  The Illinois Route
120 staging conditions reflect the existing conditions with minimal deviation and will not increase delays
significantly over the existing traffic conditions.

The Illinois Route 47 corridor maintenance of traffic (MOT) plan is divided into two distinct sections, US
14 to Ware Road and Ware Road to Charles Road. These sections were determined based on their
unique roadway characteristics and land use. Following is a description of the proposed staging. MOT
typical sections are included in Exhibit 4.1-1.

Illinois Route 47–US 14 to Ware Road

The first MOT section is from US 14 to Ware Road. From US 14 to IL 120, Illinois Route 47 is an
urban section with primarily commercial and industrial buildings. Illinois Route 47 from IL 120 to
Ware Road is an urban section of primarily residential neighborhoods mixed with commercial,
healthcare, and institutional usage. Many driveways are located along each side of Illinois
Route 47 from US 14 to Ware Road. The existing roadway consists of one lane in each direction
separated by a two-way left-turn lane with sporadic sidewalk on each side of Illinois Route 47.
The Illinois Route 47 reconstruction from US Route 14 to Ware Road will be performed in three
primary stages.

Pre-Stage 1 will consist of removing the existing curb and gutter along the west side of Illinois
Route 47 and installing temporary pavement approximately 14 feet wide. Temporary striping,
signals, and drainage will also be performed during the pre-stage.
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Stage 1 from US 14 to Ware Road consists of maintaining one lane in each direction separated
by a two-way left-turn lane (TWLTL). Southbound traffic will be shifted onto the temporary
pavement constructed during Pre-Stage 1. The existing southbound lane will be used for a
TWLTL. Northbound traffic will use the existing TWLTL. Stage 1 operations will include
construction of the two permanent northbound travel lanes, curb and gutter running along the
outside edge of northbound pavement, a shared-use path located east of the roadway, earthwork,
the proposed drainage system, temporary drainage pipes, roadway lighting, and signal posts.
Stage 1a, prior to Stage 2, from US 14 to Ware will be used to construct temporary widening along
the inside edge of the newly constructed northbound lanes. Constructing the temporary widening
along the northbound lanes in this stage reduces the amount of temporary widening needed along
the west side of the Illinois Route 47 southbound lanes in Pre-Stage 1. Stage 1a consists of
maintaining one lane in each direction on their respective sides of the roadway with left turn lanes.
The construction zone would be located in the roadway median. Southbound traffic will remain in
the same location as Stage 1. Northbound traffic will use the outside permanent northbound lane
constructed in Stage 1.

Stage 2 from US 14 to Ware Road consists of maintaining one lane in each direction separated
by a TWLTL. Northbound traffic will use the outside permanent northbound lane constructed in
Stage 1. The inside permanent northbound lane will be used for a TWLTL. Southbound traffic will
use a combination of the inside permanent northbound travel lane and temporary pavement.
Temporary wedges will be necessary to connect the inside permanent northbound travel lane to
the existing pavement where vertical grades are different. Stage 2 operations will include
construction of the two permanent southbound travel lanes, curb and gutter running along the
southbound outside edge of pavement, a sidewalk located west of the roadway, earthwork, the
proposed drainage system, temporary drainage pipes, roadway lighting, and signal posts.

Stage 3 from US 14 to Ware Road consists of maintaining one lane in each direction and will
include left-turn lanes for each travel direction. Northbound traffic will use the outside permanent
northbound lane constructed in Stage 1. The inside permanent northbound lane will be used as
a left-turn lane for northbound traffic. Southbound traffic will use the outside permanent
southbound lane constructed in Stage 2. The inside permanent southbound lane will be used as
a left-turn lane for southbound traffic. Stage 3 operations will include construction of the proposed
barrier median and inside curb and gutter, earthwork, the proposed drainage system, and signal
posts.

Illinois Route 47–Ware Road to Charles Road

Illinois Route 47 from Ware Road to Charles Road is a rural section with residential and
agricultural usage. Sporadic driveways are located along Illinois Route 47. The existing roadway
consists of one lane in each direction with outside aggregate shoulders. The Illinois Route 47
reconstruction from Ware Road to Charles Road will be performed in two primary stages.

Pre-Stage 1 will consist of installing temporary pavement approximately six feet wide. Temporary
striping will also be performed during the pre-stage. It is anticipated that the temporary widening
would be constructed under a moving lane closure with flaggers.
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Stage 1 from Ware Road to Charles Road consists of maintaining one lane in each direction.
Southbound traffic will use the temporary pavement constructed during Pre-Stage 1 and a portion
of the existing southbound travel lane. Northbound traffic will use a combination of the existing
southbound travel lane and the existing northbound travel lane. Stage 1 operations will include
construction of the two permanent northbound travel lanes, asphalt shoulder running along the
northbound pavement, a shared-use path located east of the roadway, earthwork, and roadway
lighting.

Stage 2 from US 14 to Ware Road consists of maintaining one lane in each direction. Northbound
traffic will use the outside asphalt shoulder along the east side of Illinois Route 47 constructed in
Stage 1. Southbound traffic will use the outside northbound travel lane constructed in Stage 1.
Stage 2 operations will include the construction of the inside 4-foot shoulder, mountable median,
two permanent southbound travel lanes, asphalt shoulder running along the southbound
pavement, earthwork, and roadway lighting.

Illinois Route 47 Roundabout MOT

There are roundabouts proposed at five Illinois Route 47 intersections. Roundabouts will be
included at Lake Avenue, McConnell Road, Judd Street/Irving Avenue, Ware Road, and Charles
Road. The roundabouts will generally be constructed as follows:

The Stage 1 construction of Illinois Route 47 will involve removing and replacing the northbound
lanes. The east side of the roundabout intersections will be built during Stage 1 along with the
roadway portion of the project. Side streets on the east side of Illinois Route 47 will be constructed
in quarter sections to maintain full side-street access. Some temporary pavement may be needed
on the side streets to accommodate traffic during construction. Side-streets on the west side of
Illinois Route 47 can be left open. To maintain turning movements and future staging options, the
central island curbing in the roundabout and splitter island curbing on the side streets will not be
installed during Stage 1 or Stage 2 construction. Instead, temporary asphalt, intersection control
and pavement markings will be installed to maintain traffic movements.

Stage 2 construction of Illinois Route 47 will involve shifting traffic to the newly improved roadway
and southbound Illinois Route 47 will be constructed. Roundabout intersection construction will
involve building the west side roadway and exterior curbing for the roundabout in conjunction with
the mainline. Side-streets will be constructed in quarter sections to maintain full side-street
access. Some temporary pavement may be needed on the side-streets to accommodate traffic
during construction. To maintain turning movements and future staging options, the central island
curbing in the roundabout and splitter island curbing on the side streets will not be installed during
Stage 1 or Stage 2 construction. Instead, temporary asphalt, intersection control, and pavement
markings will be installed to maintain traffic movements.

Once mainline Illinois Route 47 is completed, traffic will be shifted in Stage 3 to provide one lane
of traffic in each direction along Illinois Route 47 and the side-streets. Stage 3 will provide space
for removal of the temporary pavement and installation of the side-street splitter island and central
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island curbing at each roundabout. Once the curbing is complete, the central islands and splitter
islands can be fully restored.

5.0 PUBLIC INFORMATION PLAN

IDOT uses various PIP strategies depending on the level of public involvement within the project,
population and traveling public density, and overall resource availability within the project area. The
strategies used can include brochures/mailers, press releases and media advisories, paid
advertisements, telephone hot lines, websites, Public Hearings and/or Meetings, press conferences,
Community Task Forces, coordination with media outlets, municipalities, schools and emergency
services, work zone education campaigns, and signage among others. Details of the PIP will be finalized
during Phase II engineering design.

6.0 TRANSPORTATION OPERATIONS PLAN

IDOT uses various TOP strategies, which can include traffic radio, portable changeable message signs,
speed limit reduction initiatives, high occupancy vehicle (HOV) lanes, variable work hours, signal
timing/coordination improvements, temporary traffic signals, alternate route improvements, parking and
turn restrictions, reversible lanes, heavy vehicle restrictions, coordination with adjacent projects,
incidence response coordination, Intelligent Transportation System (ITS) monitoring, surveillance
through closed circuit TV (CCTV) and loop detectors, traffic screens, and local detour routes, among
others. Details of the TOP will be finalized during Phase II engineering design.

7.0 TRAFFIC MANAGEMENT PLAN IMPLEMENTATION AND MONITORING

The TMP will be revisited and updated as the project enters the design and construction phases.
Appropriate monitoring strategies will be developed at that time.

8.0 CONCLUSION

The proposed right-of-way along Illinois Route 47 and its crossroads is sufficient to implement the project
under the suggested MOT operations summarized above. Traffic can remain open on all crossroads.

Providing one 11-foot through lane in each direction and a 10-foot bidirectional left turn lane reflects the
existing conditions and will not increase delays significantly over the existing traffic conditions. Therefore,
the proposed MOT for the Significant Routes meet the stated mobility goals.

The TMP as described in this document meets the requirements of the Work Zone Safety and Mobility
Rule.
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access it by any means.  Wood excludes to the fullest extent lawfully permitted all liability whatsoever for any loss or damage 
howsoever arising from reliance on the contents of this report.  We do not however exclude our liability (if any) for personal injury or 
death resulting from our negligence, for fraud or any other matter in relation to which we cannot legally exclude liability.   
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Disclaimer 
This Value Engineering (VE) report presents recommendations for consideration by the design team for 
alternate methods of completing the current design that may be acceptable to both the design team and 
the owner.  In most cases, each recommendation contains a cost estimate to help evaluate each 
recommendation on a cost-effective basis including both capital and life cycle costs.  These estimates are 
generated whenever possible using the design team’s best estimate of cost and mark-ups for quantities 
and/or unit costs for items proposed to be changed.  Using this method, a comparison can be made of 
the cost estimates for each item by evaluating the original design concept against the proposed change in 
the VE recommendation.  The VE recommendation cost estimates are developed based on the 
information provided by the design team during the study. At this stage of design and considering the 
limited time available for a VE study, the costs should be considered as order of magnitude costs only and 
do not reflect the final design estimated costs or actual construction costs.  The difference in the original 
design concept and proposed VE recommendation reflects the potential cost change that may be 
considered by decision makers. 
Finally, the VE recommendations and associated cost estimates are for consideration by only the design 
team and owner.  The VE Team does not make decisions as to which, if any, of the recommendations are 
incorporated into the project design.  A decision to incorporate a VE recommendation is the responsibility 
of the design team.  Also, the VE recommendations do not have to be accepted as presented in the VE 
study report.  The recommendations should be considered a concept that can be improved and/or 
modified by the design team to result in a design modification that is acceptable to the design team and 
owner. 
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1.0 Executive Summary 
1.1 Introduction 
This report documents the results of a Value Engineering (VE) Study conducted according to guidelines of 
the Illinois Department of Transportation (IDOT), the Federal Highway Administration (FHWA), and the 
American Association of Highway and Transportation Officials (AASHTO).  The report provides the Value 
Engineering Team’s recommendations and supporting documentation for consideration by the decision-
makers of the Illinois Department of Transportation regarding to the Illinois Route 47 from U.S. Route 14 
to Charles Road in McHenry County, Illinois. The Executive Summary includes a description of each 
recommendation. The Study Identification section contains information about the project and the Team. 
The VE Recommendations section presents a more detailed description and support information about 
each recommendation.  Finally, the Appendix includes a complete record of the Team’s activities and 
findings. The reader is encouraged to review all sections of the report to obtain a complete understanding 
of the VE process.  The key statistics for this study are shown below in Table 1-1 below:  

Table 1-1 – Key Statistics 
Item Important Information 

Original Engineer’s Estimate* Recommended Alternative ≈ 
$83.8 million 

Number of Recommendations 3 

Number of Design Suggestions 5 

Recommended Cost Savings $1.2 million 

Recommended Value Added 0 

Total Number of Team Members 3 

Federal Employees 0 

IDOT Employees 0 

Others 3 

Facilitator Wood 

 

*Illinois Department of Transportation District 1 P-91-007-09 (prepared 05/29/2018) 
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1.2 Project Description  
The Illinois Department of Transportation (IDOT), in cooperation with the City of Woodstock and McHenry 
County proposes the improvements of Illinois Route 47 from US Route 14 approximately five miles north 
of Charles Road.  This project is part of the District 1 Program which helps fund priority projects in the 
local area.  The project consists of two different types of roadway section improvements, both urban and 
suburban, and is approximately 8.5 miles long. Illinois Route 47 is a Strategic Regional Arterial (SRA) and 
Class II truck route heading north-south. US Route 14 and Charles Road are both designated SRA routes. 
The proposed corridor improvement consists of reconstruction and widening approximately five miles of 
Illinois Route 47 from US Route 14 to Charles Road. The segment from US Route 14 to Ware Road, will 
include two lanes in each direction with a raised median. From Ware Road to Charles Road, the corridor 
will consist of two lanes in each direction separated by a mountable median. The project also includes a 
shared-use path located on the east side of the roadway along the entire length of the project and a 
sidewalk along the west side of the roadway from US Route 14 to Ware Road. The proposed corridor is 
needed to address the existing roadway geometry and alignment, coupled with increasing congestion due 
to population and economic growth in the City of Woodstock, have caused safety and mobility concerns. 
It is currently projected that this area will be substantially affected by an increase in population and traffic 
volume. At the time of this Value Engineering Study, the proposed corridor was being considered based 
on its lesser potential of environmental, right-of-way, and displacement impacts.  
 
The purpose and needs of the proposed project includes: 
 Improve Safety 
 Improve capacity/operations 
 Improve access management 
 Accommodate bicycle/pedestrian 
 Reduce geometric deficiencies 

 
The project goal and objectives include: 
 Improve safety 
 Increase mobility 
 Feasibility and design 
 Cost effective 
 Economic factors 
 
The proposed project is tentatively anticipated that the project would be constructed in several phases as 
right-of-way is procured and funding becomes available. A public hearing was held in June 7, 2018.  
 
This project design currently includes: 
 Project Phase: Currently under environmental analysis and design phase I  
 Project Limits: From US 14 to Charles Rd. 
 Length: 5 miles 
 Classifications: Minor Arterial - Urban and Suburban 
 Design Speeds: Urban SRA 30 to 40 mph / Suburban SRA 45 mph / Rural SRA 60 mph 

 
 

 
Collaborative effort between agencies: 
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 The City of Woodstock 
 IDOT 
 McHenry County 
 Greenwood Township 
 Dorr Township 

 
Major contract work items for this project include: property impacts and relocations, roadway, 
interchanges, roundabout, drainage, environmental, earthwork and landscape, miscellaneous construction 
items, the pedestrian tunnel underneath of the Union Pacific Railway, the existing Union Pacific bridge and 
lighting, signing, and markings.  Based on the cost estimate documentation, construction cost of the 
project is estimated to be $83.8 million  

1.3 Study Objectives 
The objective of this Value Engineering Study was to: 
 Evaluate documents provided by IDOT and the design consultant, to include the IL 47 Improvement 

Environmental Assessment, design criteria, project maps (location, environmental constraints, and 
crash data), public meeting materials and comments, Purpose and Need statement, schedule, and 
traffic data,   

 To provide innovative ideas or techniques for consideration to reduce costs where possible and to 
improve value.  

 Evaluate the IDOT cost estimate documentation, and statewide bidding averages, for potential areas 
to reduce costs and improve value.  

 Evaluate project constructability issues and provide innovative ideas or techniques for consideration 
during construction. 

 Evaluate design of and construction on adjoining projects for consistency. 
 Develop feasible alternatives and quantify impacts and cost 

1.4 Constraints 
Project constraints include: 
 Right-of-Way (ROW) footprint 
 Raised median 
 Horizontal alignment 
 Facility type 
 Share-Use Path Tunnel 
 Wetland 

1.5 Results Obtained 
The VE Team focused their efforts on careful review of the overall design and estimates, and on innovative 
ideas that might decrease costs, improve quality and performance, and enhance driver satisfaction for the 
project. Through use of the Function Analysis and “brainstorming” techniques, the VE Team generated 48 
ideas with 12 ideas identified for additional evaluation.  Project elements and areas analyzed were: 
 Pavement (A)  
 Miscellaneous (Signs, Lighting, Median, Erosion Control and Landscape (B)  
 Earthwork (C)  
 Transportation Management Plan Cost (D) 
 Clear and Grubbing (minor removal and demolition) (E) 
 Structures (F) 
 Grade Separations (Share-Use Path Tunnel (G) 
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After further evaluation of the ideas, the Value Engineering Team developed 3 Recommendations and 5 
Design Suggestions.  The Summary of Recommendations is provided in Table 1-2.  Highlights of each 
recommendation are provided on the pages following Table 1-2.  Additional detailed information of the 
recommendation and of additional design suggestions is provided in the VE Recommendations section 
beginning on page 6 of this report. 
 
 

Table 1-2 Summary of Recommendation Savings / Added Value 
Recommendation 

Number Description 
Potential Cost 

Savings 
Potential Added 

Value 

A-6 Provide flexible pavement instead of concrete 
pavement for cross streets. $240,000  

G-2 
Eliminate the shared-use-path tunnel crossing the 
UPRR and maintain 5’ wide sidewalk at street level 
with fence separating traffic.  

$972,000  

G-5 Decrease the width of the shared path at the railroad 
tunnel (alternative option not included in the total *) $414,000 *  

TOTAL POTENTIAL SAVINGS / VALUE ADDED IMPACT: $1.2 million  
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1.5.1 VE Recommendation Highlights 
Idea No. Description: 
A-6 Provide flexible pavement instead of concrete pavement for cross streets. 
Advantages:  Cost effective. The cost of the cross-street pavement could be reduced 

since HMA is typically cheaper.   
 The new pavement can be constructed in a shorter time since HMA does 

not require 7 days for curing.  High early strength concrete could be 
provided but typically cost substantially more than regular concrete. 

 Asphalt resurfacing can be cost-effective and extend the lifespan of the 
pavement where concrete needs to be replaced at the end of its life span. 

 Reduce MOT duration for cross streets. 
Disadvantages:  Higher life cycle cost 

Potential Cost Savings:  

$240,000  
 
 
Idea No. Description: 
G-2 Eliminate the shared-use-path tunnel crossing the UPRR and maintain 5’ 

wide sidewalk at street level with fence separating traffic. 
Advantages:  Eliminate cost of boring underneath the railroad tracks and obtaining a 

permit from the Union Pacific Railroad. 
 Eliminate cost to design, manufacturer and deliver 17’ diameter concrete 

pipe to the site.   A concrete plant would need to be selected that is 
located relatively close to the project site.  The route for delivery would 
have to provide enough vertical clearance for the outside height of the 
pipe and truck trailer.  The vertical clearance of existing bridge 
underpasses, utility lines, traffic signals, and other similar items could 
prevent the delivery of the pipe to the site.   

 Eliminate liability of boring underneath the railroad tracks and disrupting 
railroad operations if settlement occurs. 

 Eliminate railroad flaggers, obtaining insurance and performance bond; 
performing vibratory and construction monitoring and additional 
protections required by the railroad. 

 Eliminate obtaining a permanent easement from the railroad which could 
reduce the time needed for ROW acquisition. 

 As example, a 12’ x 12’ box culvert could be more constructible to 
fabricate, deliver and install. 

Disadvantages:  The width of the multi-use path will be less than 10-feet. 

Potential Cost Savings:  

$972,000  
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Idea No. Description: 
G-5 Decrease the width of the shared path at the railroad tunnel 
Advantages:  Per the current concept, the temporary easement on the south side of the 

railroad is not large enough to accommodate the push pit.  Therefore, the 
push pit needs to be relocated on the north side.   

 Increases constructability and material handling- The current concept of a 
17’ out to out diameter pipe will not fit under the rail road bridge unless it 
is laid on its side.  If it is assumed the width of the shared use path is 
reduced from 10’ to 8’-6” then the out to out diameter can be reduced to 
14’.    A 14’ out to out diameter pipe could be delivered to the north side 
of the bridge after the pavement in removed.  An analysis of the route 
from the pre-caster to the site will need to be reviewed for other bridge 
clearance issues. 

 There is a reduction in cost reducing the pipe size from 17’ to 14’. 
Disadvantages:  Decreases the width of the shared use path.  Creates a non-uniform path. 

Potential Cost Saving:  

$414,000  

 
1.5.2 Design Suggestions 

In addition to the specific Recommendations overviewed on the previous pages, the VE Team spent 
considerable time discussing other ideas.  These ideas were restricted due to time constraints and are 
shown as Design Suggestions. The following Design Suggestions, shown with their corresponding 
Creative Idea item number, were agreed to and developed by the VE Team as additional areas where 
overall impacts could be offset, if implemented, to move the project construction forward.    
A)-Pavement 
A-9 Reduce the number of median openings.  
 
B)-Miscellaneous Items (signals, landscape, erosion control, lighting, etc.) 
B-1/4 Eliminate the use of grass (sod) in the median, use salt tolerant native plants and permeable 

pavers.  
 
D)-Transportation Management Plan  
D-5 Close side streets for roundabout construction. 
 
F)-Structures 
F-1 Use precast elements as much as possible. 
 
G)-Share-Use Path Tunnel 
G-6 Use alternative materials (Box Culver) 
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2.0 Study Identification 
Project:  IL 47 from US 14 to Charles Rd. 
 

Date:   
September 17 – September 21, 2018 

Location:  McHenry, Illinois  

2.1 VE Team Members 
Team Member 

Name Organization Title / Expertise Telephone e-Mail 

Frederick Nazar Wood Constructability 773-693-6030 frederick.nazar@woodplc.com 
Alejandro Pesa Wood Roadway 773-380-8860 alejandro.pesa@woodplc.com 

Steve Schuessler SE3 Drainage 630-209-0307 sschuessler@se3.us 
Alexander Rojas Wood VE Team Co-Facilitator 561-242-7713 alexander.rojas@woodplc.com 

Salvador Mercado Wood VE Team Facilitator 956-286-8090 salvador.mercado@woodplc.com 
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2.2 Project Briefing 
Information regarding the project was provided by Designer at the IDOT District 1 office location.  

Project Overview 

Value Engineering Study 
IDOT District 1 
Illinois 47 from U.S. Road 14 to Charles Road 
Project No. P-91-007-09 
September 17 – September 21, 2018 
101 West Center Court, Schaumburg, Illinois 60196 

 
Introductions among IDOT staff, Strand Associates, Inc., and VE Study Team Members. 
Project Introduction (Darcie Gabrisko, Strand Associates) 
 
(Presentation slides provided by Strand Associates, Inc.)  
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2.3 Project Site 
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2.4 Project Map 
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VE Recommendations 
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3.0 Development Phase – Recommendations 
Project: IL 47 from US 14 to Charles Road 
Idea No.; Sheet No.: Creative Idea: 

A-6 1 of 4  Provide flexible pavement instead of concrete pavement for 
cross streets. 

Comp. by: AMP Date: 9/21/2018 Checked by: SM/AR Date: 9/21/2018 
Original Concept: 
The pavement structure for side streets consist of the following: 
PCC Pavement Jointed 9.75” 
HMA stabilized subbase 4” 
Aggregate subgrade 12” 
VE Change: 
The pavement structure for side streets consist of the following: 
HMA surface course Mix “D” N50 2” 
HMA binder course Mix “D” N50 4” 
HMA base course 9” 
Aggregate subgrade 12” 
Justification:  

 Asphalt pavement can be constructed more rapidly than concrete pavement  
 Asphalt pavement construction reduces construction stages. 
 Consistent side streets pavement type. 
 Cost effective solution for existing ADT. 
This recommendation to asphalt pavement is applied for the following side streets: 

Southview Dr. 1,400 sy Mc Connell Rd. 800 sy 
South St. 1,120 sy Calhoun St. 400 sy 

Country Club Rd. 1,200 sy Judd St. 400 sy 
Irving Ave. 800 sy Greenwood Ave. 800 sy 

St John’s Rd. 5,400 sy Russel Ct. 1,250 sy 
Ware Rd. 1,120 sy Cooney Dr. 400 sy 

Charles Rd. 3,200 sy  
  

 
Total surface area considered for side streets pavement is 18,290 SY 

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original: $1,425,000 

 
 Proposed: $1,185,000 

Savings*: $240,000 $240,000 
Future Cost Savings 
(when applicable)    

TOTAL PRESENT WORTH SAVINGS: $240,000 
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SKETCH 

Project: IL 47 from US 14 to Charles Road 
Idea No. A-6 

Sheet 2 of 4 
Original Design: 
 

 
 
VE Recommendation: 
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COST WORKSHEET 

Project: IL 47 from US 14 to Charles Road 
Idea No. A-6 

Sheet 3 of 4 
CONSTRUCTION COST ORIGINAL ESIMATE NEW ESTIMATE 

Item Unit No. Units Cost/Unit Total Cost No. Units Cost/Unit Total Cost 
Original Design:        

PCC Pavement 
Jointed 9.75 SY 18,290 $55 $1,005,950    

HMA stabilized 
subbase 4” SY 18,290 $23 $420,670    

        
        
        
        
        
        
        
        

VE Design:        
HMA surface course 

Mix “D” N50 2” TON    2,048 $90 $184,320 
HMA binder course 

Mix “D” N50 4” TON    4,096 $65 $266,240 
HMA base course 9” SY    18,290 $40 $731,600 

        
        
        
        
        
        
        
        
        
        

Subtotal    $1,426,620   $1,182,160 
        

Total Cost    $1,426,620   $1,182,160 
        

Total Cost 
Rounded    $1,425.000   $1,185,000 
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SUPPORTING CALCULATIONS  

Project: IL 47 from US 14 to Charles Road 
Idea No. A-6 

Sheet 4 of 4 
[Show all calculations used to develop quantities for the recommendation cost shown on the Cost 

Worksheet.  State all assumptions you have made.] 
      
 
Total Area = 18,290 SY 
 
Asphalt application Rate 112 lb/sy/in 
 
HMA SC “D” N50 2” = 112 lb/sy/in x 18,290 sy x 2 in/ 2000 lb/ton 
 
                                  = 2,048 ton 
 
HMA BC “D” N50 4” = 112 lb/sy/in x 18,290 sy x 4 in/ 2000 lb/ton 
 
                                  = 4,096 ton 
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Development Phase – Recommendations 
Project: IL 47 from US 14 to Charles Road 
Idea No.; Sheet No.: Creative Idea: 

G-2 1 of 4 
Eliminate the shared-use-path tunnel crossing the UPRR and 
maintain 5’ wide sidewalk at street level with handrail 
separating traffic 

Comp. by: SMS Date: 9/21/2018 Checked by: SM/AR Date: 9/21/2018 
Original Concept: 
 Construct a pedestrian tunnel underneath the Union Pacific railroad tracks.  A 18-foot-wide 
(outside) diameter concrete pipe would be jacked underneath the railroad tracks and contain 
a 10-foot-wide bike path. 
VE Change: 
Eliminate the pedestrian tunnel and revise the IL 47 pavement section underneath the railroad 
bridge to provide four 11-foot-wide travel lanes along with a 5.8' wide sidewalk.   See Exhibit 
1 for detailed sketch of pavement section. 
Justification:  

 Eliminate cost to design, manufacture, deliver and install 18’ outside diameter concrete 
pipe. 

 Eliminate liability of disrupting railroad operations if settlement occurs during jacking 
operation. 

 Eliminate obtaining a construction permit from the UPRR in addition to eliminating the 
need for railroad protective liability insurance, railroad flaggers and construction 
monitoring. 

 Delivery of the pipe from the concrete manufacturer to the project site may be 
impractical due to the clearance of existing bridge underpasses, utility lines and high 
voltage lines.   

 When the UPRR reconstructs the bridge at the end of its life span, the bridge could be 
widened to accommodate the full 10’ wide bike path.  The cost share for widening the 
bridge for the full width bike path would be less than constructing the pedestrian 
tunnel. 

 The Belmont Road railroad underpass in Downers Grove is a similar location with 4 
lanes of traffic and sidewalk adjacent to the back of curb.  The traffic volumes along 
Belmont Road (22,000 ADT) are similar to IL 47 (24,800 ADT).  See Exhibit 2. 

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original: $983,528.12 

 
 Proposed: $11,480 

Savings: $972,048.12 $972,048 
Future Cost Savings 
(when applicable)  N/A N/A 

TOTAL PRESENT WORTH SAVINGS: $972,000 
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SKETCH 

Project: IL 47 from US 14 to Charles Road 
Idea No. G-2 

Sheet 2 of 4 
Original Design: 

 
PEDESTRIAN TUNNEL TYPICAL SECTION 

LOOKING NORTHERLY 
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SKETCH 

Project: IL 47 from US 14 to Charles Road 
Idea No. G-2 

Sheet 3 of 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 1 - Proposed roadway section at UPRR bridge (N.T.S) 
 
 
 

 
Exhibit 2 - Belmont Road railroad underpass in Downers Grove 
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COST WORKSHEET 

Project: IL 47 from US 14 to Charles Road 
Idea No. D-2 

Sheet 4 of 4 
CONSTRUCTION COST ORIGINAL ESIMATE NEW ESTIMATE 

Item Unit No. Units Cost/Unit Total Cost No. Units Cost/Unit Total Cost 
Original 
Design:        

Conc Jack Pipe 
Tunnel LF 60 $16,392/LF $983,528    

        
        
        
        
        
        
        
        
        
        
        

VE Design:        
Conc Jack Pipe 

Tunnel       $0 
PCC Sidewalk, 5”     580 $6/SQ FT $3,480 

Handrail     80 $100/LF $8,000 
        

        
        
        
        
        
        
        

Subtotal    $983,528   $11,480 
        

Total Cost    $983,528   $11,480 
        

Total Cost 
Rounded    $984,000   $11,500 
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Development Phase – Recommendations 
Project: IL 47 from US 14 to Charles Road 
Idea No.; Sheet No.: Creative Idea: 

G-5 1 of 3 Decrease the width of the shared use path through the 
pedestrian tunnel 

Comp. by: FJN Date: 9/19/2018 Checked by: SM/AR Date: 9/21/2018 
Original Concept: 
Maintain the 10-foot-wide shared use path through a 15-foot diameter pipe and maintain an 
8-foot minimum height clearance. It is assumed the out to out diameter of the reinforced 
concrete pipe will be 17 to 18 feet in diameter. 

VE Change: 
Similar to the Kane County South Street Trail, Randall Road Underpass (IDOT Contract 63667), 
reduce the width of the shared use path from 10’ to 8’ – 6” through the pedestrian tunnel.  
The reduction in width of the path will reduce the out-to-out diameter of the pipe to 14 feet. 

Justification:  
Reduce construction cost and schedule 
Simplify constructability 

 Pre-existing forms to fabricate the 14’ diameter pipe 
 Fewer impacts to deliver pipe due to clearance conflicts at overpass bridges and 

overhead cables. 
 Reduced weight per section of pipe will reduce crane capacity needed to unload and 

install pipe. 
 Increase cover between top of pipe to rail.  Decrease potential of settlement of rail 

over the pipe. 
 

Note: Additional drainage system should be considered inside the Share-Use Path Tunnel 
 
 

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original: $983,528 

 
 Proposed: $569,340 

Added Cost $414,188 $414,188 
Future Cost Savings 
(when applicable)    

TOTAL PRESENT WORTH SAVING: $414,000 
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SKETCH 

Project: IL 47 from US 14 to Charles Road Idea No. G-5 
Sheet 2 of 3 

 
Original Design: 

 
 

PEDESTRIAN TUNNEL TYPICAL SECTION 
LOOKING NORTHERLY 

VE Recommendation: 
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COST WORKSHEET 

Project: IL 47 from US 14 to Charles Road 
Idea No. G-5 

Sheet 3 of 3 
CONSTRUCTION COST ORIGINAL ESIMATE NEW ESTIMATE 

Item Unit No. Units Cost/Unit Total Cost No. Units Cost/Unit Total Cost 
Original Design: foot 60 $16,392 $983,528    

        
        
        
        
        
        
        
        
        
        
        
        
        

VE Design:     60 $9489 $569,340 
        

        
        
        
        
        
        
        
        
        
        
        
        
        

Subtotal    984,000   $569,340 
        

Total Cost    984,000   $569,340 
        

Total Cost 
Rounded    $980,000   $570,000 
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4.0 Development and Recommendation Phase – Design Suggestions 
Project: IL 47 from US 14 to Charles Road 
Idea No.; Sheet No.: Creative Idea: 

A-9 1 of 1 Design Suggestion: Reduce the number of median openings  

Comp. by: AMP Date: 9/19/2018 Checked by: SM/AR Date: 9/21/2018 
Original Concept: 
Raised median openings between Ware Rd. and Charles Rd., were provided in four locations. 

 
 
VE Change: 
Reduce the median openings by continuing the raised median at station 296+00 and at 
station 341+00. 

Justification:  
The main advantage is removing point of conflicts between Ware Rd. and Charles Rd. 
Raised median openings can serve more residents at once. 
Eliminating two openings improve traffic flow through this segment. 

 

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original:  

 
 Proposed:  

Savings:   
Future Cost Savings 
(when applicable)    

TOTAL PRESENT WORTH SAVINGS: Design Suggestion 
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Development and Recommendation Phase – Design Suggestions 
Project: IL 47 from US 14 to Charles Road 
Idea No.; Sheet No.: Creative Idea: 

B-1/4 1 of 1 Design Suggestion: Use Geogrid or other material to increase 
structural number 

Comp. by: AMP Date: 9/19/2018 Checked by: SM/AR Date: 9/21/2018 
Original Concept: 
During the project briefing, it was stated that the raised median will be a grass raised median 
in lieu of raised concrete median surface 4’. 

VE Change: 
Use permeable pavers from US Rte. 14 to St. John’s Rd. (business areas). 
Use salt tolerant native plants from St. John’s Rd. to Charles Rd. (rural area). 

Justification:  
 
Eliminate grass maintenance and mowing 
Increase safety by eliminating the need of maintenance workers to be exposed to traffic by having 
to stage maintenance equipment in the lane adjacent to the median. 
 
Since segment from St. John’s Rd to Charles Rd. includes the Silver creek crossing, several wetlands 
on the side of the road, a huge proposed detention basin, and a tributary to Silver creek crossing, 
this segment is more receptible to introduce the salt tolerant native plants.  

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original:  

 
 Proposed:  

Savings:   
Future Cost Savings 
(when applicable)    

TOTAL PRESENT WORTH SAVINGS: Design Suggestion 
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Development and Recommendation Phase – Design Suggestions 
Project: IL 47 from US 14 to Charles Road 
Idea No.; Sheet No.: Creative Idea: 

D-5  1 of 1 Design Suggestion: Close and detour the local residential 
streets during construction of the roundabouts. 

Comp. by: FJN Date: 9/20/2018 Checked by: SM/AR Date: 9/21/2018 
Original Concept: 
Detailed construction phasing of roundabouts not complete. 
VE Change: 
Suggest to close and detour McConnell Road via Zimmerman/Country Club Roads. 
Suggest to Close and detour Judd St/Irving Ave via Madison/ RT 120 
 
By closing the local street, and maintaining traffic on Il 47, the roundabout can be constructed 
in halves, rather than quarters. 
 
Suggest to look at the potential detour routes and operational impacts of closing: 
Lake Avenue 
Ware Road 
Charles Road 
 
Justification:  
To increase constructability, construction efficiency (schedule) and decrease construction 
joints, suggest constructing the roundabouts in halves, rather than quarters. 

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original:  

 
 Proposed:  

Savings:   
Future Cost Savings 
(when applicable)    

TOTAL PRESENT WORTH SAVINGS: Design Suggestion 
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Development and Recommendation Phase – Design Suggestions 
Project: IL 47 from US 14 to Charles Rd. 
Idea No.; Sheet No.: Creative Idea: 

F-1 1 of 1 Design Suggestion:  Use precast elements as much as possible. 

Comp. by: TBD Date: 9/20/2018 Checked by: AR/SW Date: 9/21/2018 
Original Concept: 
N/A 
 

VE Change: 
We recommend using precast element throughout the project. 

Justification:  
Expedite construction, simplify installation. 
Less impact to residents and business. 
 

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original:  

 
 Proposed:  

Savings:   
Future Cost Savings 
(when applicable)    

TOTAL PRESENT WORTH SAVINGS: Design Suggestion 
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Development and Recommendation Phase – Design Suggestions 
Project: IL 47 from US 14 to Charles Road 
Idea No.; Sheet No.: Creative Idea: 

G-6 1 of 1 Design Suggestion: Use alternate material for the pedestrian 
tunnel (Steel, Concrete Box Culvert, etc.…) 

Comp. by: FJN Date: 9/20/2018 Checked 
by: SM/AR Date: 9/21/2018 

Original Concept: 
Install an 18 foot out-to- out diameter reinforced concrete pipe to maintain the 10-foot shared 
use path under the railroad. 
 

VE Change: 
Similar to IDOT Contract 63450, Deerfield Metra Station Pedestrian Underpass Tunnel, install a 
12’ x 12’ box culvert under the railroad. 

Justification:  
 Provides the same function as the 18’ diameter pipe 
 Standard box culvert size – no special forms required for fabrication 
 Delivery of culvert to the site less complicated than the 18’ diameter pipe. 

o Less overhead conflicts with bridges and aerial cables 
o Different permit requirements. 

 Less weight per foot than the 18’ diameter pipe, therefore less joints in tunnel 
 Increased cover from top of box to track, less potential for settlement. 

 

Cost Summary Initial Cost Future Cost 
Total Life Cycle Cost 

Savings 

Original:  

 
 Proposed:  

Savings:   
Future Cost Savings (when 
applicable)    

TOTAL PRESENT WORTH SAVINGS: Design Suggestion 
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SKETCH 

Project: IL 47 from US 14 to Charles Road 
Idea No. G-6 

Sheet 2 of 2 
 
VE Recommendation: 
 

 
 

 
Location: Deerfield Metra Station 
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Sources 
Approving / Authorizing Persons 

Name Position Telephone 

Steve Schilke, P.E. IDOT Unit Head 847-705-4125 

Tom Heraty Utility Concrete Products, Morris IL  

   

   

   

   

 
 

Documents / Abstracts 

Reference Reference 

Illinois Route 47 from US 14 to Charles Rd. Project 
Report, June 2018 

Environmental Assessment, Route: FAP 326 Illinois Route 
47, Section: US 14 to Charles Road, Mc Henry County 

Job No: P-91-007-09, March 2018 

Illinois 47, Existing Drainage Plan, Plot Date 11/6/2014 Location Maps: location, project limits, crash hot spots, 
environmental constraints 

Estimate Documentation – IDOT District 1, P-91-007-09 Purpose and Need statement 

Hydraulic Report, IL 47 over Unnamed Silver Creek 
Tributary, May 15, 2018 

Illinois Route 47 – US 14 to Charles Rd., On-Alignment 
Alternative, June 07, 2018  

Hydraulic Report, IL 47 (N. Seminary Ave.) over Silver 
Creek, May 15, 2018 Illinois Route 47 – Plan Profile, May 18, 2018 

(DRAFT) Proposed Drainage Plan and Profile, IL 47, May 
2018   
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Cost Model 
IDOT District 1 
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FAST Diagram 
Project: IL47 From US Route 14 to Charles Road 

 
Date:   
September 17 – September 21, 2018 

Location: McHenry County, Illinois 
IDOT District 1 Headquarters, Schaumburg, Illinois 
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Information Phase – Function Analysis 
PROJECT:  IL47 From US Route 14 to Charles Road FUNCTION: Improve safety, reduce accidents, accommodate traffic, improve 

mobility 

Item 
# Description 

FUNCTION INITIAL DOLLARS 

Verb Noun Cost % of Total Worth / Save 

       
A Pavement Establish 

Support 
Allow 
Shed 

Grade 
Loads 

Construction 
Water 

$27,679,022 39.65%  

       
B Miscellaneous Items (Signals, 

Landscape, erosion control, 
Lighting, etc.) 

Improve  
Display  
Provide 
Control 

Facilitate 
Prevent 

Safety 
Information 

Direction 
Traffic 
Traffic 

Accidents 

$15,906,449 22.78%  

       
C Earthwork Raise 

Accommodate 
Support 
Establish 

Loads 
Typical Section 

Load 
Grade 

$13,105,354 18.77% X 

       
D Transportation Management 

Plan Cost 
Allow 
Stage 

Protect 
Prevent 
Control 

Construction 
Construction 

Public/Workers 
Accidents 

Traffic 

$6,631,264 9.5%  

       
F 

 

Structures 

 

Convey 
Prevent  
Reduce 
Protect 

Fluid 
Flooding 
Erosion 

Roadway/Residence 

$38,680,000 7.15%  
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Item 
# Description 

FUNCTION INITIAL DOLLARS 

Verb Noun Cost % of Total Worth / Save 

F Structures (Continue) Support  Load 

       
G Share-Use Path Tunnel Span  

Support 
Move 

Provide 
Improve 

Share Use Path 
Load 

Pedestrian Traffic 
Access 
Safety 

$983,528 1.41%  
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Creative / Judgement Phase 
CREATIVE PHASE 

Creative Idea Listing 
JUDGMENT PHASE 

Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
A. PAVEMENT 

1 Flexible Pavement Vs. Concrete 
Pavement 

    X 

2 Permeable Pavers Vs. Flexible 
Pavement     X 

3 Evaluate to reduce the bond 
breakers design     X 

4 Different thickness for concrete 
pavement 

 Reduce pavement materials. 
 Reduce concrete placement time. 
 Reduce pavement cost. 

 Increase workers confusion. 
 Decrease earthwork and 

aggregate subgrade efficiency by 
increasing the complexity of the 
subbase cross slope 

 Increase production time. 

X 

5 Use Pavers on roundabout     X 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
A. PAVEMENT continued 

6 
Provide flexible pavement instead 
of concrete pavement for cross 
streets. 

 The cost of the cross street pavement 
could be reduced since HMA is 
typically cheaper.   

 Reduce construction time. 
 Asphalt resurfacing can be cost-

effective and extend the lifespan of 
the pavement where concrete needs 
to be replaced at the end of its life 
span. 

 Higher life cycle cost 
 Potential rutting at intersection  

7 Reduce pavement thickness for left 
turn lanes at several locations 

 Reduce pavement cost. 
 Reduce pavement materials. 
 Maximized the pavement 

design. 

 Increase forming 
placement time. X 

8  Concrete Pavement for roundabout 
only     X 

9 Reduce median openings by 
introducing raised grass median. 

 Improve access management plan. 
 Reduce cost by replacement left turn 

pavement with raised grass median. 

 Increase user time. 
 Decreases access for residents 

and businesses along Il 47 
DS 

10 
Increase mountable median usage 
in-lieu of left turn lane in business 
areas. 

 Do not detriment access 
management plan. 

 Reduce cost by replacement left turn 
pavement with mountable median. 

 Median pavement will 
deteriorate quicker due to 
reduced thickness as compared 
to pavement. 

X 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
B. MISCELLANEOUS ITEMS (SIGNALS, LANDSCAPE, EROSION CONTROL, LIGHTING, etc.) 

1 Grass Vs. native plants     X 

2 Use artificial turf within the median     X 

3 Use recycle asphalt pavement (RAP) 
for median 

    X 

4 Use permeable pavers for median     X 

5 Use porous concrete for median     X 

6 Add lighting     X 

7 Minimize areas disturbed     X 

8 
Recommend utility relocations be 
identify early to reduce future 
conflicts 

    
X 

9 Evaluate lift station construction and 
schedule 

    X 

10 Evaluate a contract for aerial poles 
relocation 

    X 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
C. EARTHWORK 

1 @ Station 325+00 evaluate 
detention storage needs 

    X 

2 Evaluate cut/fill along the corridor     X 

3 Recycle the existing pavement for 
embankment and subgrade 

 Eliminate the cost to dispose of the 
material offsite. 

 Eliminate the cost to purchase new 
subgrade material. 

 Sustainable 

 Land needs to be available to 
stock pile the existing pavement 
and the crushed material after it 
has been recycled.  This may 
require temporary construction 
easements. 

X 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
D. TRANSPORTATION MANAGEMENT PLAN COST 

1 Provide middle turn lanes within the 
business areas only.     X 

2 Stagger construction     X 

3 Limit construction for 2-miles 
sections only     X 

4 Identify roundabout MOT     X 

5 Close side streets for roundabout 
construction     X 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
E. RETAINING WALLS 

1 Use cast-in-place    X 

2 Use MSE walls    X 

3 Use block wall    X 

4 Get temporary easement in lieu of 
walls    X 

5 Use gabion basket wall    X 

6 Use H-pile    X 

CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
F. STRUCTURES 

1 Culvert extension only    X 

2 Use pre-cast elements    X 

3 Evaluate size of culvert and optimize 
design    

X 

4 Build BMP catch basins    
X 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
G. GRADE SEPARATIONS (SHARE-USE PATH TUNNEL) 

1 Share-use path in the median     X 

2 

Eliminate the shared-use-path tunnel 
crossing the 
UPRR and maintain 5’ wide sidewalk 
at street level with fence separating 
traffic. 

 Eliminate cost of boring underneath 
the railroad tracks and permitting. 

 Eliminate liability of boring 
underneath the railroad tracks.  

 Eliminate railroad flaggers. 
 Eliminate obtaining a permanent 

easement from the railroad which 
could reduce the time needed for 
ROW acquisition. 

 The width of the multi-use path 
will be less than 10-feet.  

3 Relocate share-use path to Mc 
Connell Rd.    X 

4 Maintain 5’shoulder at street level 
(under Bridge)    X 
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CREATIVE PHASE 
Creative Idea Listing 

JUDGMENT PHASE 
Idea Evaluation 

No. CREATIVE IDEA COMMENTS IDEA 
RATING 

  Advantages Disadvantages  
G. GRADE SEPARATIONS (SHARE-USE PATH TUNNEL) continued 

5 Decrease the width of the shared 
path at the railroad tunnel 

 Per the current concept, the 
temporary easement on the south 
side of the railroad is not large 
enough to accommodate the push 
pit.  Therefore, the push pit needs to 
be relocated on the north side.   

 Increases constructability and 
material handling- The current 
concept of a 17’ out to out diameter. 

 There is a reduction in cost reducing 
the pipe size from 17’ to 14’. 

 Decreases the width of the 
shared use path.  Creates a non-
uniform path. 

 
 

6 
Use alternate material for the 
pedestrian tunnel (Steel, Concrete 
Box Culvert, etc.…) 

 Smaller components can increase 
constructability for delivery, reduced 
size of equipment to move material 
and easier installation. 

 Expedite construction, simplify the 
installation 

 Smaller components can increase 
time to install DS 

7 Build bridge over RR at Mc Connell     X 

8 Build pedestrian bridge at Mc 
Connell     X 

9 
 

Build new bridge to accommodate 
full design     X 
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Response to Recommendations 
 
The Value Engineering Study findings and recommendations have been reviewed by 
IDOT Phase I and the Prime consultant.  We offer the following disposition for the 
recommendations and design suggestions:  
 
Recommendation 

Number Description 
Potential Cost 

Savings 
Potential Added 

Value 

A-6 
Provide flexible pavement instead of concrete 
pavement for cross streets 

$240,000  

 
Disposition:  This is an acceptable approach on some of the side streets. However, 
several side streets require concrete because of construction staging efficiencies. 
Southview Drive, South Street, St. John’s Road, Greenwood Avenue, Russel Court, and 
Cooney Drive can all be constructed with hot mix asphalt (HMA), if desired. HMA is not 
recommended for Country Club Road as pavement rutting is anticipated due to the 
heavy truck traffic at this signalized intersection. HMA is not recommended at the 
roundabout intersections. However, beyond the limits of the approach median, HMA 
can be considered at the west leg of Lake Street, the west leg of Ware Road, and the 
east and west legs of Charles Road.  This should be decided in Phase II for final design.  
 
Value Engineering Comments: Implement where applicable; During phase II, a life cycle 
cost analysis shall be performed for each of the recommended intersections and/or 
roadways to determine feasibility of implementing flexible pavement. In addition, local 
coordination and concurrence will also be required for those qualifying intersections or 
roadways that are proposed to be switched to flexible pavement. The designer 
consultant needs to report a revised cost savings estimate for final implementation of 
this item. 
 

Recommendation 
Number Description 

Potential Cost 
Savings 

Potential Added 
Value 

G-2 
Eliminate shared-use path tunnel crossing the UPRR 
and maintain 5-foot-wide sidewalk at street level 
with fence separating traffic 

$972,000  

 
Disposition:  This would not be recommended.  This would change RAB geometry and 
right-of-way acquisition at Lake Avenue and McConnell Road. The proposed alternative 
may cause possible problems with oversized loads traveling under the bridge. It may 
also require the acquisition of the Yamaha business in the southwest corner of the 
Illinois Route 47 and McConnell Avenue intersection or increased impacts on the 
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business in the northeast corner of the intersection. The railroad bridge is already a 
perceived constriction by stakeholders. This alternative also does not provide 1.5 feet 
clear from face of curb and no room for guardrail, if desired.  
 
Additionally, there were several roundabout geometric alternatives considered at the 
Lake Avenue intersection. Only the layout in the preferred alternative is able to 
accommodate traffic sufficiently and retain the Three Brother’s Restaurant and the gas 
station at Lake Street. If the walk were to be located under the tunnel on the west side 
(instead of the east side as the VE study recommends) of Illinois Route 47, we would not 
be able to shift the IL 47 mainline back to the east.  
 
Value Engineering Comments: Do not implement. 
 

Recommendation 
Number Description 

Potential Cost 
Savings 

Potential Added 
Value 

G-5 Decrease width of shared-use path at railroad tunnel  $414,000 *  

 
Disposition:  This is acceptable. Details shall be determined in Phase II during final 
design. Additionally, the Geometric Studies Unit recommended a 9-foot vertical 
clearance in the tunnel. A box culvert, if feasible, may readily accommodate these new 
dimensions. 
 
Value Engineering Comments: Implement. 
 
 
DESIGN SUGGESTIONS 
 
In addition to the recommendations, there were five Design Suggestions that were 
considered. 
 
A)-Pavement 
 
A-9 Reduce the number of median openings.  
 
Disposition:  The VE Report recommended eliminating two of the four median openings 
north of Ware. The median openings were placed to meet median spacing criteria. If two 
median openings are removed, existing residents and business users will travel an 
additional 1,800 feet or more north or south to the next possible U-turn location. The 
median break locations were discussed in-depth with City officials, property/business 
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owners, and presented at the Public Hearing. We believe the locations as currently 
shown should remain.  
 
Value Engineering Comments: Do not implement. 
 
 
B)-Miscellaneous Items (signals, landscape, erosion control, lighting, etc.) 
 
B-1/4 Eliminate the use of grass (sod) in the median; use salt tolerant native plants and 

permeable pavers.  
 
Disposition:  The VE Report recommended native plantings and permeable pavers be 
used in the medians. This will add capital cost and reduce maintenance costs. This 
should be discussed with the City of Woodstock during Phase II design. The City 
previously mentioned adding landscaping to the median in the future. 
 
 Value Engineering Comments: Possible Implementation; During phase II, local 
coordination and concurrence will be required to determine if this implementation 
proposal is feasible. The designer consultant needs to report a revised cost savings 
estimate for final implementation of this item. 
 
D)-Transportation Management Plan  
 
D-5 Close side streets for roundabout construction. 
 
Disposition:  The TMP will include staging for roundabout construction.  During Phase II 
potential detours could be evaluated and coordinated with the City. 
 
Value Engineering Comments: Possible Implementation; During phase II, local 
coordination and concurrence will be required to determine if this implementation 
proposal is feasible.  
 
F)-Structures 
 
F-1 Use precast elements as much as possible. 
 
Disposition: We concur with this and will include a statement with this recommendation 
in the Combined Design Report. 
 
Value Engineering Comments: Implement. 
 
G)-Share-Use Path Tunnel 
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G-6 Use alternative materials (box culvert). 
 
Disposition: A detailed cost comparison can be done in Phase II to determine the most 
cost-effective and constructible size and approach.   
 
Value Engineering Comments: Possible Implementation; During phase II, determine if 
this implementation proposal is feasible and coordinate approval with necessary 
entities. Designer consultant to report any cost saving estimates. 
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