10 YEAR INLET

D.S.Line | U.S.Line | Area | InletTime Int. |RunoffCoeff.| Q=CIA |[Q Carry-over|QCaptured|QBypassed |JunctType |CurbHeight|CurbLength |GutterSlope |GutterWidth | CrossSlope, Sw | CrossSlope, Sx |InletDepth [GutterDepth |GutterSpread | BypassLine No.
(ac) (min) (in/hr) (C) (cfs) (cfs) (cfs) (cfs) (in) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) (ft)
5-5 5-6 0.87 6.2 6.94 0.51 3.08 0 3.08 0 Dp-Curb 10 12 Sag 0.02 0.02 0.19 0.19 9.7 Sag
5-6 M4 5-1 0.86 7.5 6.63 0.51 291 0 291 0 Dp-Curb 10 12 Sag 0.02 0.02 0.19 0.19 9.33 Sag
M4 5-1 M4 5-2 0.77 6.9 6.77 0.51 2.66 0 2.66 0 Dp-Curb 10 12 Sag 0.02 0.02 0.18 0.18 8.79 Sag
M4 1-1 M4 1-2 0.37 7.6 6.6 0.51 1.25 0.67 0.56 1.36 Curb 10 5 0.011 2 0.02 0.02 0.17 0.17 8.37 16
M4 1-2 M4 1-3 0.27 7.1 6.72 0.51 0.93 0.86 0.77 1.01 Curb 10 5 0.011 2 0.05 0.02 0.21 0.21 7.5 17
M4 1-3 M4 1-4 0.47 8.4 6.42 0.51 1.54 0 1.54 0 Dp-Curb 10 12 Sag 0.02 0.02 0.12 0.12 6.11 Sag
M4 1-4 M4 1-5 1.01 8.5 6.4 0.51 3.3 0.82 4,12 0 Curb 10 5 Sag 2 0.05 0.02 0.42 0.42 18.11 Sag
M4 1-5 M4 2-1 0.67 6.4 6.89 0.51 2.36 0 2.36 0 Dp-Curb 10 12 Sag 0.02 0.02 0.16 0.16 8.11 Sag
M4 2-1 M4 2-2 0.29 7.4 6.65 0.51 0.98 0 0.98 0 Dp-Curb 10 12 Sag 0.02 0.02 0.09 0.09 4.53 Sag
M4 2-2 M4 2-3 0.33 8.2 6.47 0.51 1.09 0.15 0.64 0.6 Curb 10 5 0.01 2 0.05 0.02 0.19 0.19 6.51 34
M4 2-3 M4 2-4 0.05 5.2 7.21 0.51 0.18 0.35 0.39 0.15 Curb 10 5 0.01 2 0.05 0.02 0.15 0.15 4.27 37
M4 2-4 R41-1 0.21 6.3 6.92 0.51 0.74 0 0.39 0.35 Curb 10 5 0.026 2 0.05 0.02 0.14 0.14 3.92 38
R41-1 R41-2 0.65 8.3 6.44 0.51 2.14 0 0.7 1.44 Curb 10 5 0.026 2 0.05 0.02 0.19 0.19 6.73 Offsite
R41-2 R41-3 0.35 6.7 6.82 0.51 1.22 0 0.46 0.76 Curb 10 5 0.042 2 0.05 0.02 0.15 0.15 4.52 Offsite
R41-3 R41-4 0.26 6.5 6.87 0.51 0.91 0 0.42 0.49 Curb 10 5 0.032 2 0.05 0.02 0.14 0.14 4,15 Offsite
R41-4 M4 3-1 0.39 6.9 6.77 0.51 1.35 0 0.49 0.86 Curb 10 5 0.041 2 0.05 0.02 0.16 0.16 4.8 32
M4 3-1 M4 3-2 0.32 6.7 6.82 0.51 1.11 0 0.44 0.67 Curb 10 5 0.041 2 0.05 0.02 0.15 0.15 4.33 31
M4 3-2 M4 4-1 0.19 6.6 6.84 0.51 0.66 0 0.44 0.22 Curb 10 5 0.01 2 0.05 0.02 0.16 0.16 4.79 34
10 YEAR STORM PIPE
U.S.Line | D.S.Line | LinelLength| Incr.Area (TotalArea| RunoffCoeff.| IncrCx A | TotalCx A |InletTime| TimeConc| Rnfallnt |TotalRunoff|TotalFlow|CapacFull| Veloc | PipeSize |PipeSlope| Inv ElevDn [InvElevUp| HGLDn HGLUp |Grnd/RimDn| Grnd/RimUp
(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
5-5 5-6 115.83 0.87 2.5 0.51 0.44 1.28 6.2 8 6.5 8.29 8.29 51.85 4,98 36 0.6 1005.95 1006.65 1006.76 | 1007.56 1011 10111
5-6 M4 5-1 204.74 0.86 1.63 0.51 0.44 0.83 7.5 7.5 6.6 5.51 5.51 14.31 6.26 18 1.86 1007.2 1011 1007.85 | 1011.9 1011.1 1016.9
M4 5-1 M4 5-2 148.03 0.77 0.77 0.51 0.39 0.39 6.9 6.9 6.8 2.66 2.66 8.8 4.09 15 1.86 1011.25 1014 1011.9 |[1014.65 1016.9 1019.8
M4 1-1 M4 1-2 147.73 0.37 5.83 0.51 0.19 2.97 7.6 10.7 6 17.7 17.7 67.2 6.89 36 1.02 1005 1006.5 1006.05 | 1007.85 1008 1015.57
M4 1-2 M4 1-3 34 0.27 5.46 0.51 0.14 2.78 7.1 10.6 6 16.63 16.63 57.19 6.33 36 0.74 1006.75 1007 1007.86 | 1008.3 1015.57 1015.58
M4 1-3 M4 1-4 128.29 0.47 5.19 0.51 0.24 2.65 8.4 10.3 6 15.97 15.97 114.03 6.4 36 2.92 1007.25 1011 1008.3 |[1012.28| 1015.58 1017
M4 1-4 M4 1-5 136.19 1.01 1.01 0.51 0.52 0.52 8.5 8.5 6.4 3.3 33 10.72 6.05 15 2.75 1012.25 1016 1012.73 | 1016.73 1017 1023.3
M4 1-5 M4 2-1 115.57 0.67 3.71 0.51 0.34 1.89 6.4 10 6.1 11.52 11.52 46.72 6.59 30 13 1011.5 1013 1012.35 |1014.14 1017 1020
M4 2-1 M4 2-2 179.97 0.29 2.33 0.51 0.15 1.19 7.4 9.4 6.2 7.38 7.38 35.52 5.17 30 0.75 1013.5 1014.85 1014.27 | 1015.75 1020 1026.5
M4 2-2 M4 2-3 151.57 0.33 2.04 0.51 0.17 1.04 8.2 8.9 6.3 6.56 6.56 19.7 5.19 24 0.76 1015.35 1016.5 1016.15 | 1017.41 1026.5 1024.8
M4 2-3 M4 2-4 139.12 0.05 1.52 0.51 0.03 0.78 5.2 8.5 6.4 4.96 4.96 23.49 5.13 24 1.08 1017 1018.5 1017.63 | 1019.28 1024.8 1026.2
M4 2-4 R4 1-1 43.15 0.21 1.47 0.51 0.11 0.75 6.3 8.4 6.4 4.82 4.82 48.69 7.09 24 4.63 1019 1021 1019.43 | 1021.77 1026.2 1028.03
R41-1 R4 1-2 33.95 0.65 1.26 0.51 0.33 0.64 8.3 8.3 6.4 4.14 4.14 47.54 6.7 24 4.42 1021.5 1023 1021.9 |[1023.71| 1028.03 1028.03
R41-2 R4 1-3 152.68 0.35 0.61 0.51 0.18 0.31 6.7 6.7 6.8 2.12 2.12 17 4.09 18 2.62 1023.25 1027.25 1023.71 | 1027.8 1028.03 1032.28
R41-3 R4 1-4 52.3 0.26 0.26 0.51 0.13 0.13 6.5 6.5 6.9 0.91 0.91 7.73 3.59 15 1.43 1027.75 1028.5 1028.04 | 1028.87| 1032.28 1033.72
R41-4 M4 3-1 128 0.39 0.71 0.51 0.2 0.36 6.9 6.9 6.8 2.45 2.45 10.68 5.52 15 2.73 1015 1018.5 1015.41 | 1019.13 1020 1024.42
M4 3-1 M4 3-2 50.12 0.32 0.32 0.51 0.16 0.16 6.7 6.7 6.8 1.11 1.11 9.12 4.08 15 2 1019 1020 1019.3 [1020.42| 1024.42 1025.87
M4 3-2 M4 4-1 36.05 0.19 0.19 0.51 0.1 0.1 6.6 6.6 6.8 0.66 0.66 5.38 2.84 15 0.69 1019.5 1019.75 1019.8 | 1020.07 1024.8 1024.92
100 YEAR INLET
D.S.Line | U.S.Line | Area | InletTime Int. |RunoffCoeff.| Q=CIA |Q Carry-over|QCaptured |QBypassed |JunctType|CurbHeight|CurblLength|GutterSlope |GutterWidth | CrossSlope, Sw | CrossSlope, Sx |InletDepth |GutterDepth|GutterSpread | BypassLine No.
(ac) {min) (in/hr) (C) (cfs) (cfs) (cfs) (cfs) (in) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) (ft)
5-5 5-6 0.87 6.2 10.5 0.51 4.66 0 4.66 0 Dp-Curb 10 12 Sag 0.02 0.02 0.26 0.26 12.79 Sag
5-6 M4 5-1 0.86 7.5 10.02 0.51 4.4 0 4.4 0 Dp-Curb 10 12 Sag 0.02 0.02 0.25 0.25 12.3 Sag
M4 5-1 M4 5-2 0.77 6.9 10.24 0.51 4.02 0 4.02 0 Dp-Curb 10 12 Sag 0.02 0.02 0.23 0.23 11.59 Sag
M4 1-1 M4 1-2 0.37 7.6 9.99 0.51 1.88 1.13 0.73 2.28 Curb 10 5 0.011 2 0.02 0.02 0.2 0.2 9.91 16
M4 1-2 M4 1-3 0.27 7.1 10.17 0.51 1.4 1.42 0.98 1.84 Curb 10 5 0.011 2 0.05 0.02 0.24 0.24 9.14 17
M4 1-3 M4 1-4 0.47 8.4 9.71 0.51 2.33 0 2.33 0 Dp-Curb 10 12 Sag 0.02 0.02 0.16 0.16 8.05 Sag
M4 1-4 M4 1-5 1.01 8.5 9.68 0.51 4,99 1.62 6.6 0 Curb 10 5 Sag 2 0.05 0.02 0.58 0.58 25.93 Sag
M4 1-5 M4 2-1 0.67 6.4 10.43 0.51 3.56 0 3.56 0 Dp-Curb 10 12 Sag 0.02 0.02 0.21 0.21 10.69 Sag
M4 2-1 M4 2-2 0.29 7.4 10.06 0.51 1.49 0 1.49 0 Dp-Curb 10 12 Sag 0.02 0.02 0.12 0.12 5.97 Sag
M4 2-2 M4 2-3 0.33 8.2 9.78 0.51 1.65 0.37 0.84 1.18 Curb 10 5 0.01 2 0.05 0.02 0.22 0.22 8.09 34
M4 2-3 M4 2-4 0.05 5.2 10.91 0.51 0.28 0.63 0.53 0.37 Curb 10 5 0.01 2 0.05 0.02 0.17 0.17 5.61 37
M4 2-4 R4 1-1 0.21 6.3 10.47 0.51 1.12 0 0.49 0.63 Curb 10 5 0.026 2 0.05 0.02 0.16 0.16 4.93 38
R4 1-1 R41-2 0.65 8.3 9.75 0.51 3.23 0 0.87 2.36 Curb 10 5 0.026 2 0.05 0.02 0.22 0.22 8.09 Offsite
R4 1-2 R41-3 0.35 6.7 10.31 0.51 1.84 0 0.58 1.26 Curb 10 5 0.042 2 0.05 0.02 0.17 0.17 5.59 Offsite
R4 1-3 R4 1-4 0.26 6.5 10.39 0.51 1.38 0 0.52 0.85 Curb 10 5 0.032 2 0.05 0.02 0.16 0.16 5.17 Offsite
R4 1-4 M4 3-1 0.39 6.9 10.24 0.51 2.04 0 0.61 1.42 Curb 10 5 0.041 2 0.05 0.02 0.18 0.18 5.9 32
M4 3-1 M4 3-2 0.32 6.7 10.31 0.51 1.68 0 0.55 1.13 Curb 10 5 0.041 2 0.05 0.02 0.17 0.17 5.38 31
M4 3-2 M4 4-1 0.19 6.6 10.35 0.51 1 0 0.57 0.44 Curb 10 5 0.01 2 0.05 0.02 0.18 0.18 5.89 34
100 YEAR STORM PIPE
U.s. Line D.S.Line | LineLength | Incr.Area |TotalArea| RunoffCoeff.| IncrCx A | TotalCx A |InletTime | TimeConc| Rnfalint | TotalRunoff|TotalFlow | CapacFull | Veloc | PipeSize |PipeSlope| Inv ElevDn |Inv ElevUp| HGLDn HGLUp |Grnd/RimDn| Grnd/RimUp
5-5 5-6 115.83 0.87 2.5 0.51 0.44 1.28 6.2 8 9.9 12.57 12.57 51.85 5.61 36 0.6 1005.95 1006.65 1006.96 | 1007.78 1011 1011.1
5-6 M4 5-1 204.74 0.86 1.63 0.51 0.44 0.83 7.5 7.5 10 8.33 8.33 14.31 7.15 18 1.86 1007.2 1011 1008.02 | 1012.12 1011.1 1016.9
M4 5-1 M4 5-2 148.03 0.77 0.77 0.51 0.39 0.39 6.9 6.9 10.2 4.02 4.02 8.8 4.6 15 1.86 1011.25 1014 1012.12 | 1014.81 1016.9 1019.8
M4 1-1 M4 1-2 147.73 0.37 5.83 0.51 0.19 2.97 7.6 10.5 9.1 27 27 67.2 7.81 36 1.02 1005 1006.5 1006.32 | 1008.18 1008 1015.57
M4 1-2 M4 1-3 34 0.27 5.46 0.51 0.14 2.78 7.1 10.4 9.1 25.35 25.35 57.19 7.07 36 0.74 1006.75 1007 1008.18 | 1008.62| 1015.57 1015.58
M4 1-3 M4 1-4 128.29 0.47 5.19 0.51 0.24 2.65 8.4 10.1 9.2 24.33 24.33 114.03 7.06 36 2.92 1007.25 1011 1008.62 | 1012.59| 1015.58 1017
M4 1-4 M4 1-5 136.19 1.01 1.01 0.51 0.52 0.52 8.5 8.5 9.7 4.99 4.99 10.72 6.91 15 2.75 1012.25 1016 1012.85 | 1016.91 1017 1023.3
M4 1-5 M4 2-1 115.57 0.67 3.71 0.51 0.34 1.89 6.4 9.8 9.3 17.54 17.54 46.72 7.33 30 13 1011.5 1013 1012.59 |1014.42 1017 1020
M4 2-1 M4 2-2 179.97 0.29 2.33 0.51 0.15 1.19 7.4 9.3 9.4 11.2 11.2 35.52 5.84 30 0.75 1013.5 1014.85 1014.47 | 1015.97 1020 1026.5
M4 2-2 M4 2-3 151.57 0.33 2.04 0.51 0.17 1.04 8.2 8.9 9.6 9.95 9.95 19.7 5.87 24 0.76 1015.35 1016.5 1016.36 | 1017.63 1026.5 1024.8
M4 2-3 M4 2-4 139.12 0.05 1.52 0.51 0.03 0.78 5.2 8.5 9.7 7.51 7.51 23.49 5.8 24 1.08 1017 1018.5 1017.78 | 1019.47 1024.8 1026.2
M4 2-4 R4 1-1 43.15 0.21 1.47 0.51 0.11 0.75 6.3 8.4 9.7 7.29 7.29 48.69 8.01 24 4.63 1019 1021 1019.52 | 1021.96 1026.2 1028.03
R41-1 R4 1-2 33.95 0.65 1.26 0.51 0.33 0.64 8.3 8.3 9.7 6.26 6.26 47.54 7.58 24 4.42 1021.5 1023 1021.99 |1023.89| 1028.03 1028.03
R41-2 R4 1-3 152.68 0.35 0.61 0.51 0.18 0.31 6.7 6.7 10.3 3.21 3.21 17 4.31 18 2.62 1023.25 1027.25 1023.89 | 1027.93| 1028.03 1032.28
R41-3 R4 1-4 52.3 0.26 0.26 0.51 0.13 0.13 6.5 6.5 10.4 1.38 1.38 7.73 4.04 15 1.43 1027.75 1028.5 1028.11 | 1028.96| 1032.28 1033.72
R41-4 M4 3-1 128 0.39 0.71 0.51 0.2 0.36 6.9 6.9 10.2 3.71 3.71 10.68 6.27 15 2.73 1015 1018.5 1015.51 | 1019.28 1020 1024.42
M4 3-1 M4 3-2 50.12 0.32 0.32 0.51 0.16 0.16 6.7 6.7 10.3 1.68 1.68 9.12 4.6 15 2 1019 1020 1019.36 | 1020.51| 1024.42 1025.87
M4 3-2 M4 4-1 36.05 0.19 0.19 0.51 0.1 0.1 6.6 6.6 10.4 1 1 5.38 3.19 15 0.69 1019.5 1019.75 1019.87 | 1020.14 1024.8 1024.92

RIPRAP APRON CALCULATIONS

|Fie|d End Section # 1—1|
Q= 25.35|cfs Dso = riprap size, m(ft)
D= 3|ft Q =design discharg, m~3/s (ft*3/s)
Tw = 1.2|ft D = culvert diameter (circular), m(ft)
g= 32.2 ft/s"2 Tw =tailwater depth, m(ft)
g = acceleration due to gravity, 9.81 m/s"2 (32.2 ft/s"2)
Dgg = 3.4|inches
Use 5 inches *Taken From Publication No. FHWA-NHI-06-086
Hydraulic Engineering Circular No. 14, 3rd Edition
Class 1
Apron Length = 4*D 12.00 ft use 12.00 ft
Apron Depth = 3.5*Dgg 17.50 inches  use 18.00 inches
Apron Width = 3*D+(2/3)L 17.00 ft use 17.00 ft
RipRap Apron
RipRap Apron Area(ac.) Q100 (cfs) Dia.(ft)| Class Dso(in) Length (ft) Depth (in) Width (ft) Slope (%)
1-1 5.83 25.35 3 1 5 12 18 17 2.00
STANDARD RIPRAP APRON DETAIL
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PROTECTIVE APRON AT CULVERT OUTLET

NOTES:
1.

WITHOUT DITCH

ALL RIPRAP APRONS SHALL CONFORM TO THE STANDARD CONFIGURATION SHOWN IN THE STANDARD

DETAIL ABOVE UNLESS OTHERWISE NOTED. P

LAN VIEW DIMENSIONS SHOWN SHALL BE MET OR

EXCEEDED INCLUDING AREAS OF LONGITUDINAL AND/OR TRANSVERSE SLOPE.

DIMENSIONS FOR EACH RIPRAP APRON AND
WIDTH REFERS TO DIMENSION OPPOSITE PIPE
GEOTEXTILE SHALL BE "GEI WORKS 4 OUNCE
STABILIZATION AND SEPARATION WRAPPED C
THE PREPARED AREA OR SLOPE.

— WATER FLOW = 120 GPM/SF
GRAB STRENGTH (MIN) = 400 N
PUNCTURE STRENGTH (MIN) = 178 N
TRAPEZOIDAL TEAR (MIN) = 133 N
ELONGATION (MIN) = 15%

AUN

ASSOCIATED RIPRAP ARE DETAILED IN THE TABLE ABOVE.

AND DEPTH IS DIMENSION H.
" NON—WOVEN FILTER FABRIC DESIGNED FOR FILTRATION,
ONTINUOUSLY ALONG THE SIDEWALLS AND BOTTOM OF
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NOTES:  1. ALL RIPRAP APRONS SHALL CONFORM TO THE STANDARD CONFIGURATION SHOWN IN THE STANDARD ALL RIPRAP APRONS SHALL CONFORM TO THE STANDARD CONFIGURATION SHOWN IN THE STANDARD DETAIL ABOVE UNLESS OTHERWISE NOTED. PLAN VIEW DIMENSIONS SHOWN SHALL BE MET OR EXCEEDED INCLUDING AREAS OF LONGITUDINAL AND/OR TRANSVERSE SLOPE. 2. DIMENSIONS FOR EACH RIPRAP APRON AND ASSOCIATED RIPRAP ARE DETAILED IN THE TABLE ABOVE. DIMENSIONS FOR EACH RIPRAP APRON AND ASSOCIATED RIPRAP ARE DETAILED IN THE TABLE ABOVE. 3. WIDTH REFERS TO DIMENSION OPPOSITE PIPE AND DEPTH IS DIMENSION H.  WIDTH REFERS TO DIMENSION OPPOSITE PIPE AND DEPTH IS DIMENSION H.  4. GEOTEXTILE SHALL BE "GEI WORKS 4 OUNCE" NON-WOVEN FILTER FABRIC DESIGNED FOR FILTRATION, GEOTEXTILE SHALL BE "GEI WORKS 4 OUNCE" NON-WOVEN FILTER FABRIC DESIGNED FOR FILTRATION, STABILIZATION AND SEPARATION WRAPPED CONTINUOUSLY ALONG THE SIDEWALLS AND BOTTOM OF THE PREPARED AREA OR SLOPE. - WATER FLOW = 120 GPM/SF - GRAB STRENGTH (MIN) = 400 N - PUNCTURE STRENGTH (MIN) = 178 N - TRAPEZOIDAL TEAR (MIN) = 133 N - ELONGATION (MIN) = 15%
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