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Table 1 - Summary of Culvert Flows at Crossing: Culvert 1

Headwatz(af:)Eleva’uon Total Discharge (cfs) Culvert gcg;scharge Roadwa(ycg;scharge | T——
699.50 0.00 0.00 0.00 1
702.09 60.00 60.00 0.00 1
703.24 120.00 120.00 0.00 1
704.20 180.00 180.00 0.00 1
705.08 240.00 240.00 0.00 1
705.91 300.00 300.00 B 0.00 1
706.72 360.00 360.00 0.00 1
707.56 420.00 420.00 0.00 1
708.44 480.00 480.00 0.00 1
708.86 50660 506.60 0.00 1
710.43 (600.00 ) 600.00 0.00 1
710.55 606.67 606.67 0.00 Overtopping
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - Culvert 1, Design Discharge - 500.6 cfs
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Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 699.50 ft
Outlet Station: 106.00 ft
Outlet Elevation: 698.97 ft
Number of Barrels: 1

Vieo® IL.94 *PpS

Closest T section¥®2
Culvert Data Summary - Culvert 1 I Flodhs sSTLLY
Barrel Shape: Circular ‘

Barrel Diameter: 8.00 ft

Barrel Material: Corrugated Steel

Embedment: 0.00 in

Barrel Manning's n: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Square Edge with Headwall
Inlet Depression: None



Table 2 -~ Culvert Summary Table: Culvert 1

Di;:cr,:: rl ge gﬁgg :rrg: = éﬁ:g:‘;ia;ﬁr 1n[ge; Control C?o L::fgl Flow Normal Critical Outlel Tailwater V?;;fi:y 'l;?;ll‘.:sgr

(1) (cfs) () pih () Depth {ft) Type Depth {f1) Depth () [ Depth (it Depth (ft) (fs) (ft/s)

0.00 0.00 699.50 0.000 0,000 0-NF 0.000 0.000 0.000 0.000 C.000 0.000
60.00 60.00 702.08 2.588 0.664 1-82n 1.578 1.864 1.583 1.264 8.499 5.384
120.00 120.00 703.24 3.743 1.182 1-§2n 2.220 2.689 2327 1.782 9.8556 8.5H
180.00 180.00 704.20 4.704 1.562 1-82n 2.747 3.337 2.5897 2.182 10.928 7.247
240.00 240.00 705.08 5.580 1.873 1-§2n 3.229 3.884 3.409 2473 11.745 7.813
300.00 300.00 705.91 6.408 2141 1-82n 3648 4.358 3.865 2741 12467 8,276
360.00 360.00 706.72 7.224 2,379 1-82n 4,066 4812 4.301% 2.879 13.080 8.673
420.00 420.00 707.56 8.061 2.504 5-52n 4.465 5197 4.687 3194 13.654 9.018
480.00 480.00 708.44 8.944 2780 5-52n 4867 5.582 5.108 3.390 14.187 9.336
508.60 506.60 708.88 9,356 2873 5-52n 5.050 5.725 5.275 3473 14.430 9.461
800.00 800,00 710,43 10.828 3.143 &-82n 5713 6.217 5.875 3.743 15.168 9.879

Inlet Elevation {invert}: 699.50 ft,
Culvert Eength: 106.00 fi,

Qutlet Elevation {invert): 698.97 ft

Culvert Slope: 0.0050




Culvert Performance Curve Plot: Culvert 1

Pertormance Curve
Culvert: Culvert 1
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Table 3 - Downstream Channel Rating Curve (Crossing: Culvert 1)

Flow (cfs) Waﬁ;f?%ace Depth (ft) Velocity (ft/s) Shear (psf) | Froude Number
0.00 698.90 0.00 0.00 0.00 0.00
60.00 700.16 1.26 5.40 2.05 1.01
120.00 700.68 1.78 6.51 2.89 1.06
180.00 701.086 2.16 7.25 351 1.09
240.00 701.37 2.47 7.81 4.01 1.11
300.00 701.64 2.74 8.28 445 1.12
360.00 701.88 2.98 8.67 4.83 1.13
420.00 702.09 3.19 ‘ 9.02 5.18 1.14
480.00 702.29 3.39 9.34 5.50 1.15
506.60 702.37 3.47 9.46 5.63 1.16
600.00 702.64 3.74 9.88 6.07 1.17
. #Z
Tailwater Channel Data - Culvert 1 6@’—““’#4' b,ﬂof"'

Tailwater Channel Option: Trapezoidal Channel
~

Bottom Width: 5.00ft =2 SCmifs AT W' o Fisown sToDY

Side Slope (H:V): : sSeXion & \43

Channel Slope( 0.0260 —— \.O]. woeweb STOwy | -H.
Channel Manning's n: 0.0400 —_—
9 Llous W

Channel Invert Elevation: 698.90 ft EAVY BROSW o1 Brwaws a.-r?;s'
Roadway Data for Crossing: Culvert 1 ¥ o006

Roadway Profile Shape: Irregular Roadway Shape (coordinates)
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Irregular Roadway Cross-Section:
Coord No. Station (ft) Elevation (ft)

1 3000.00 713.63
2 3025.00 712.56
3 3050.00 711.73
4 3075.00 711.11
5 3100.00 710.73
6 3125.00 710.56
7 3130.56 710.55
8 3150.00 710.63
9 3175.00 710.80
10 3200.00 710.98
11 . 3223.19 711.14

Roadway Surface: Paved
Roadway Top Width: 28.00 ft
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 14

Culvert Design Flow

Hydrograph type = Combine
Storm frequency = 50 yrs
Time interval = 2 min
Inflow hyds. = 8, 9, 10

Peak discharge
Time to peak
Hyd. volume

Friday, Jul 18, 2008

= 506.58 cfs

724 min
1,600,295 cuft

Contrib. drain. area= 156.800 ac

Hydrograph Discharge Table

Time Hyd. 8 + Hyd. g +
(min) {cfs) (cfs)
656 4.464 - 13.58
658 4,551 13.90
660 4.641 14.24
662 4.733 14.58
664 4.828 14.95
666 4.927 16.35
668 5.008 15.80
870 5.081 16.31
672 5.158 16.88
674 5.240 17.51
676 5.328 18.19
678 5.420 18.91
680 5.503 19.67
682 5.588 20.45
684 5.678 21.24
686 5772 22.05
688 5.853 22.86
690 5919 23.68
692 5.980 24.78
694 6.062 26.72
696 6.008 30.06
698 5.932 35.38
700 6.185 43.27
702 6.582 53.89
704 7.071 66.94
706 7.644 82.26
708 8.279 100.53
710 8.976 122.56
712 9.766 149.18
714 10.66 181.24
716 11.61 216.48
718 . 12.61 248.40
720 13.59 270.37
722 14.48 277.73 <<
724 15.24 267.73
726 15.84 242.37
728 16.29 208.48
730 16.62 173.01
732 16.85 139.67
734 16.99 109.60
736 17.08 83.94
738 17.14 63.89
740 17.18 50.66
742 17.21 43.64

Hyd. 10 +
{cfs)

7.662
7.957
8.263
8.681
8.915
8.266
9.639
10.04
10.46
10.92
11.41
11.94 .
12.51
13,12
13.76
14.45
15.18
15.95
16.83
17.98
19.58
21.82
24.92
29.10
34.63
41.84
51.40
63.99
80.27
100.94
125.43
151.73
177.64
201.79
223.61
241.97
255.53
262.81 <<
262.19
254.03
240.88
225.90
210.30
194.33

( Prinfed values »= 5.00% of Qp.)

Outflow
(cfs)

25.69
26.41
27.14
27.90
28.69
29.54
30.45
31.43
32.50
33.87
34.93
36.27
37.68
39.15
40.69
42.28
43.90
45.55
47.60
50.76
55.64
63.13
74.37
89.57
108.65
131.74
160.20
195.62
239.22°
292.84
353.53
412.74
461.60
493.89
506.58 <<
500.17
480.30
452 .44
418.71
380.62
342.00
306.93
278.14
255.18

Continues on next page...



Culvert Design Flow

Hydrograph Discharge Table

Time
(min)

744
746
748
750
752
754
756
758
760
762
764
766
768
770
772
774
776
778
780
782
784
786
788
790
792
794
796
798.
800
802
804
808
808
810
812
814
816
818
820
822
824
826
828
830
832
834
836
838
840
842
844
846
848
850
852
854

Hyd. 8 +

(cfs)

17.24
17.26
17.28
17.28
17.30
17.30
17.30
17.29
17.29
17.28
17.26
17.25
17.23
17.22
17.20
17.18
17.16
17.14
17.1
17.09
17.06
17.04
17.01
16.98
16,95
16.92
16.89
16.86
16.83
16.80
18.76
16.73
186.70
16.66
16.683
16.59
16.56
16.52
16.48
16.44
16.40
16.37
16.33
16.29
16.25
16.21
16.17
16.13
16.08
16.04
16.00
15.96
15.91
15.87
15,83
15.78

<<

Hyd. 9 +
(cfs)

40.36
38.34
36.33
34.32
32.33
30.41
28.61
26.98
25.56
24.37
23.37
22.53
21.83
21.24
20.72
20.25
19.79
19.33
18.87
18.41
17.96
17.53
17.12
16.74
16.39
16.07
15.77

- 1549

16.23
14.97
14.72
14.47
14.22
13.97
13.73
13.48
13.24
13.01
12.79
12.58
12.38
12.18
11.88
11.81
11.63
11.45
11.27
11.09
10.92
10.74
10.57
10.41
10.26
10.12
10.01
9.905

Hyd. 10 +
(cfs)

178.09
161.74
145.42
129.29
113.66
98.43
84.38
71.95
61.71
54.31
49.64
46.74
44.57
42.59
40,78
39.14
37.64
36.28
35.04
33.92
32.80
31.97
31.12
30.35
28.63
28.97
28.36
27.77
27.21
26.68
26.16
25.67
2520
24.74
24.30
23.87
23.45
23.05
22.67
2229
21.92
21.57
21.22
20.88
20.55
20.23
18.91
19.60
19.30
19.00
18.70
18.42
18.14
17.88
17.63
17.39

Outflow
(cfs)

235.70
217.35
199.03
180.91
163.18
146.14
130.29
116.22
104.56
95.85
90.27
86.52
83.63
81.04
78.70
76.56
74.59
72.74
71.02
69.42
67.92
66.53
65.25
64.07
62.98
61.97
61.02
60.13
59.27
58.44
57.65
56.87
56.11
55.37
54.65
53.94
53.25
52.58
51.94
51.31
50.70
50.11
40.54
48.98
48.43
47.88
47.35
46.82
46.30
45,78
4527
44.78
44.32
43.88
43.46
43.08

Continues on next page...



Hydrograph Report

Hydraflow Hydrographs by Intelisclve v8.2

Hyd. No. 14

Culvert Design Flow

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 8,9 10

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

Friday, Jul 18, 2008

599.59 cfs
724 min
1,600,295 cuft
156.800 ac

Hydrograph Discharge Table

Time Hyd. 8 + Hyd. 9 +
(min) {cfs) (cfs)
652 5.104 16.25
654 5.169 15.63
656 5.237 16.01
658 5.307 16.40
660 5.380 16.79
662 5.451 17.19
664 5.515 17.62
666 5.581 18.08
668 5.650 18.60
670 5.723 19.18
672 5.800 19.86
674 5.859 20.59
676 5.915 21.38
678 5.974 22.21
680 6.037 23.09
682 6.041 23.99
684 5.899 2491
686 5.854 25.84
688 5.962 26.78
690 6.119 27.72
692 5.284 29.00
694 6.462 31.24
695 6.667 35.12
698 8.921 41.30
700 7.243 50.46
702 7.646 82.78
704 8.128 77.90
706 8.676 85.61
708 9.309 116.69
710 10.03 142.05
712 10.86 172.64
714 11.75 209.40
716 : 12.73 249.73
718 13.76 286.16
720 14.76 311.12
722 15.68 319.29 <<
724 16.46 307.57
726 17.09 278.26
728 17.56 239.24
730 17.89 198.43
732 18.13 160.11
734 18.28 125.56
736 18.37 86:11
738 18.44 73.12

Hyd. 10 +
{cfs)

10.06
10.41
10.77
11.15
11.55
11.98
12.38
12.83
13.31
13.82
14.36
14.94
15.57
16.24
16.97
17.75
18.57
19.45
20.37
21.34
22.46
23.92
25.96
28.82
32.75
38.05
45.04
54.11
66.08
81.76
101.89
127.26
157.15
189.07
220.38
249.44
275.56
297.36
313.23
321.43 <<
320.06
309.60
293.28
274.56

{ Printed values »= 5.00% of Qp.)

Outflow
{cfs)

30.40
31.21
32.03
32.86
33.72
34.60
35.51
36.49
37.66
38.73
40.02
41.39
42.86
44.43
46.09
47.78
49.48
51.25
53.12
55.19
57.74
61.63
67.75
77.04
90.46
108.48
131.07
158.40
182.07
233.84
285.39
348.41
419.680
488.99
546.26
584.42
598,59 <<
592.71
570.02
537.75
498.29
453.43
407.77
366.11

Continues on next page...



Culvert Design Flow

Hydrograph Discharge Table

Time Hyd. 8 + Hyd. 9 + Hyd. 10 + Outflow
{min) (cfs) (cfs) (cis) (cfs)
740 18.48 57.95 255.24 331.67
742 18,52 49.91 235.49 303.92
744 18.55 46.16 215.47 280.19
746 18.58 43.85 195.36 257.79
748 18.60 41.55 175.34 235.49
750 18.62 39.24 155.61 213.47
752 18.63 36.97 136.39 , 191.99
754 18.64 34.77 117.99 171.40
756 - 18.64 << 32.71 100.85 152.31
758 18.64 30.84 85.92 135.40
760 18.64 29.22 73.58 121.43
762 18.63 27.85 64.68 111.16
764 18.62 26.71 59.08 104.41
766 18.61 25.75 55.61 89.97
768 18.60 24.85 53.01 96.56
770 18.58 2427 50.64 93.50
772 18.57 23.68 48,48 20.73
774 18.55 23.14 48.51 88.20
776 18.53 22.61 4472 85.87
778 18.52 22.08 43.09 83.69
780 18.50 21.56 41.61 81.67
782 18.48 21.03 40.27 79.78
784 18.45 20.52 38.05 78.02
786 18.43 20.03 37.94 76.40
788 i8.41 19.56 36.92 : 74.89
790 18.38 19.13 36.00 73.51
792 18.36 18.73 35.15 72.24
794 18.33 18.36 34.36 71.06
796 18.31 18.02 33.63 68.95
798 18.28 17.70 32.93 68.90
800 18.25 17.39 32.26 67.90
802 18.22 17.10 31.62 66.94
804 18.19 16.81 31.01 66.01
806 18.16 16.53 3042 65.11
808 18.13 16.24 29.85 64.23
810 18.10 15.96 29.30 63.37
812 18.07 15.68 28.78 62.52
814 18.04 15.40 28.27 61.70
816 18.01 15.13 27.77 60.90
818 17.97 14.86 27.29 60.13
820 17.94 14.61 26.83 59.38
822 17.91 14.37 26.38 58.65

. 824 17.87 14.13 25.95 57.95
826 i7.84 13.91 25.52 57.27
828 17.80 13.70 25.11 56.81
830 17.77 13.49 24.71 55.96
832 17.73 13.28 24.31 5532
834 17.69 13.08 23.93 _ 54.70
836 17.66 12.87 23.55 54.08
838 17.62 12.67 23.18 53.47
840 17.58 12.46 22.82 52.87
842 17.54 12.26 22.46 52.27
844 17.50 12.07 22,12 51.69
846 17.47 11.88 21.78 - 51.13
848 17.43 11.71 21.45 50.59
850 17.39 11.56 21.14 50.08

Continues on next page...



