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SWALE DESIGN TABLE (100-YEAR RETURN FREQUENCY)

SECTION DATA RESULTS

SECTION
Mannings
Coefficient

Channel
Slope

(%)

Swale
Depth

(ft)

Left Side
Slope
(H:V)

Right Side
Slope (H:V)

Bottom
Width (ft)

Discharge
(cfs)

Water
Depth

(ft)

Flow
Area
(ft2)

Velocity
(ft/sec)

Wetted
Perimeter

(ft)
Top

Width (ft)

Specific
Energy

(ft)

Shear
Stress

(lbs/ft3)

A-A 0.03 3.00% 1.35 3:1 3:1 5 7.70 0.35 2.12 3.64 7.21 7.10 0.56 0.55
B-B 0.03 3.17% 1.29 3:1 3:1 5 5.86 0.29 1.70 3.44 6.83 6.74 0.47 0.49
C-C 0.03 3.17% 1.22 3:1 3:1 5 3.42 0.22 1.25 2.75 6.39 6.32 0.34 0.39
D-D 0.03 3.17% 1.24 3:1 3:1 5 4.01 0.24 1.37 2.92 6.52 6.44 0.37 0.42
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SWALE DESIGN TABLE (100-YEAR RETURN FREQUENCY)

SECTION DATA RESULTS

SECTION
Mannings
Coefficient

Channel
Slope

(%)

Swale
Depth

(ft)

Left Side
Slope
(H:V)

Right Side
Slope (H:V)

Bottom
Width (ft)

Discharge
(cfs)

Water
Depth

(ft)

Flow
Area
(ft2)

Velocity
(ft/sec)

Wetted
Perimeter

(ft)
Top

Width (ft)

Specific
Energy

(ft)

Shear
Stress

(lbs/ft3)

E-E 0.03 2.21% 1.41 3:1 3:1 5 8.75 0.41 2.55 3.43 7.59 7.46 0.59 0.46
F-F 0.03 2.00% 1.4 3:1 3:1 5 8.28 0.40 2.48 3.34 7.53 7.40 0.57 0.41
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STORM SEWER DESIGN CALCULATION (10-YR)

Upstream
Structure

Downstream
Structure Line Length

Upstream
Invert

Downstream
Invert Pipe Slope Pipe Size

Manning's
n Total Flow

Upstream
Velocity

Downstream
Velocity

Pipe
Capacity

Upstream
Depth

Downstream
Depth

Upstream
Struct. HGL

Downstream
Struct. HGL

Upstream
Top Elev.

(ft) (ft) (ft) (%) (in) (cfs) (ft/s) (ft/s) (cfs) (ft) (ft) (ft) (ft) (ft)

EX. C.I. 32931 EX. F.E.S. 60.293 954.73 953.78 1.58 24 0.01 37.54 12.06 11.99 36.91 1.94** 1.97 956.67 j 955.75 964.13

EX. C.I. 30294
EX. C.I.
32931 42.218 956.05 955.13 2.18 24 0.01 36.14 11.50 11.51 43.40 2.00 2.00 962.22 961.58 964.15

MH 1-1
EX. C.I.
30294 104.665 958.30 956.55 1.67 24 0.01 32.80 10.44 10.44 38.02 2.00 2.00 963.71 962.40 966.18

C.I. 1-2 MH 1-1 40.273 959.47 958.80 1.66 24 0.01 32.80 10.44 10.44 37.92 2.00 2.00 964.21 963.71 966.73
C.I. 1-3 C.I. 1-2 34.002 960.54 959.97 1.68 24 0.01 30.93 9.85 9.85 38.07 2.00 2.00 965.26 964.88 966.73

MH. 1-4 C.I. 1-3 37.586 961.67 961.04 1.68 24 0.01 27.04 8.61 8.61 38.07 2.00 2.00 965.78 965.46 967.65
F.I. 1-5 MH. 1-4 139.359 964.50 962.17 1.67 24 0.01 27.04 8.61 8.61 38.02 2.00 2.00 967.42 966.24 969.89

MH. 1-6 F.I. 1-5 23.133 966.14 965.00 4.93 24 0.01 19.46 6.19 6.20 65.27 2.00 2.00 968.60 968.50 970.17
C.I. 1-7 MH. 1-6 148.357 971.16 966.64 3.05 24 0.01 19.46 7.29 6.20 51.32 1.58** 2.00 972.74 j 968.69 979.16
C.I. 1-8 C.I. 1-7 34.146 973.77 971.66 6.18 24 0.01 16.99 6.80 5.41 73.09 1.48** 2.00 975.25 j 974.10 979.15
F.I. 1-9 C.I. 1-8 163.268 978.10 974.27 2.35 24 0.01 8.37 5.13 2.66 45.03 1.03** 2.00 979.13 j 976.38 983.35

C.I. 1-10 F.I. 1-9 137.977 985.00 978.85 4.46 15 0.01 3.98 4.75 4.60 17.72 0.81** 0.83 985.81 j 979.68 992.87
C.I. 1-11 C.I. 1-10 34.000 987.20 985.50 5.00 15 0.01 2.73 4.13 3.21 18.77 0.66** 0.82 987.86 j 986.32 992.87
C.I. 1-12 C.I. 1-11 139.998 995.29 987.70 5.42 15 0.01 1.60 3.48 3.29 19.55 0.50** 0.52 995.79 j 988.22 1000.84
F.I. 2-1 C.I. 1-12 105.979 967.37 965.25 2.00 15 0.01 4.24 3.46 3.46 11.87 1.25 1.25 968.77 968.50 973.25
F.I. 2-2 F.I. 2-1 133.293 970.66 967.87 2.09 15 0.01 2.29 3.90 2.24 12.15 0.60** 0.97 971.26 j 968.84 977.84

Notes:  j - Line contains hyd. jump; ** - critical depth

STORM SEWER DESIGN CALCULATION (100-YR)

Upstream
Structure

Downstream
Structure Line Length

Upstream
Invert

Downstream
Invert Pipe Slope Pipe Size

Manning's
n Total Flow

Upstream
Velocity

Downstream
Velocity

Pipe
Capacity

Upstream
Depth

Downstream
Depth

Upstream
Struct. HGL

Downstream
Struct. HGL

Upstream
Top Elev.

(ft) (ft) (ft) (%) (in) (cfs) (ft/s) (ft/s) (cfs) (ft) (ft) (ft) (ft) (ft)

EX. C.I. 32931 EX. F.E.S. 60.293 954.73 953.78 1.58 24 0.01 64.29 20.46 20.47 36.91 2.00** 1.99 958.59 955.77 964.13

EX. C.I. 30294
EX. C.I.
32931 42.218 956.05 955.13 2.18 24 0.01 62.32 19.84 19.84 43.40 2.00** 2.00 974.57 972.67 964.15

MH 1-1
EX. C.I.
30294 104.665 958.30 956.55 1.67 24 0.01 56.44 17.97 17.97 38.02 2.00 2.00 980.87 977.01 966.18

C.I. 1-2 MH 1-1 40.273 959.47 958.80 1.66 24 0.01 56.44 17.97 17.97 37.92 2.00 2.00 984.37 982.88 966.73
C.I. 1-3 C.I. 1-2 34.002 960.54 959.97 1.68 24 0.01 53.16 16.92 16.92 38.07 2.00 2.00 987.49 986.37 966.73

MH. 1-4 C.I. 1-3 37.586 961.67 961.04 1.68 24 0.01 46.30 14.74 14.74 38.07 2.00 2.00 990.20 989.27 967.65
F.I. 1-5 MH. 1-4 139.359 964.50 962.17 1.67 24 0.01 46.30 14.74 14.74 38.02 2.00 2.00 995.01 991.55 969.89

MH. 1-6 F.I. 1-5 23.133 966.14 965.00 4.93 24 0.01 33.01 10.51 10.51 65.27 2.00 2.00 996.65 996.36 970.17
C.I. 1-7 MH. 1-6 148.357 971.16 966.64 3.05 24 0.01 33.01 10.51 10.51 51.32 2.00 2.00 999.21 997.34 979.16
C.I. 1-8 C.I. 1-7 34.146 973.77 971.66 6.18 24 0.01 28.66 9.12 9.12 73.09 2.00 2.00 1000.22 999.90 979.15
F.I. 1-9 C.I. 1-8 163.268 978.10 974.27 2.35 24 0.01 13.42 4.27 4.27 45.03 2.00 2.00 1001.08 1000.74 983.35

C.I. 1-10 F.I. 1-9 137.977 985.00 978.85 4.46 15 0.01 5.72 4.66 4.66 17.72 1.25 1.25 1001.84 1001.19 992.87
C.I. 1-11 C.I. 1-10 34.000 987.20 985.50 5.00 15 0.01 3.96 3.23 3.23 18.77 1.25 1.25 1002.05 1001.97 992.87
C.I. 1-12 C.I. 1-11 139.998 995.29 987.70 5.42 15 0.01 2.10 1.71 1.71 19.55 1.25 1.25 1002.20 1002.11 1000.84
F.I. 2-1 C.I. 1-12 105.979 967.37 965.25 2.00 15 0.01 7.43 6.05 6.06 11.87 1.25 1.25 997.19 996.36 973.25
F.I. 2-2 F.I. 2-1 133.293 970.66 967.87 2.09 15 0.01 4.01 3.27 3.27 12.15 1.25 1.25 997.72 997.42 977.84

Notes:  j - Line contains hyd. jump; ** - critical depth

Drainage Area Design Table

10 Year Return Frequency

Inlet ID
Drainage

Area C Tc i K Peak Flow

(ac) (min) (in/hr) (cfs)
C.I. 1-3(L) 0.27 0.51 5.36 7.24 1.00 1.00
C.I. 1-3(R) 0.52 0.51 6.07 7.04 1.00 1.86

E.X. C.I. 30294 1.02 0.51 8.49 6.41 1.00 3.34
C.I. 1-2(L) 0.33 0.51 5.05 7.34 1.00 1.25
C.I. 1-2(R) 0.00 0.51 5.00 7.35 1.00 0.00
C.I. 1-2(B) 0.17 0.51 5.00 7.35 1.00 0.62

C.I. 1-2 0.50 0.51 5.05 7.34 1.00 1.87
C.I. 1-3(L) 0.27 0.51 5.36 7.24 1.00 1.00
C.I. 1-3(R) 0.52 0.51 6.07 7.04 1.00 1.86
C.I. 1-3B) 0.35 0.51 5.00 7.35 1.00 1.32
C.I. 1-3 1.14 0.51 6.07 7.04 1.00 4.09
F.I. 1-5 0.89 0.51 5.00 7.35 1.00 3.34

C.I. 1-7(L) 0.54 0.51 8.09 6.51 1.00 1.80
C.I. 1-7(R) 0.03 0.51 5.00 7.35 1.00 0.10
C.I. 1-7(B) 0.17 0.51 5.00 7.35 1.00 0.65

C.I. 1-7 0.74 0.51 8.09 6.51 1.00 2.47
C.I. 1-8(L) 0.49 0.51 6.59 6.89 1.00 1.72
C.I. 1-8(R) 1.89 0.51 10.63 5.95 1.00 5.75
C.I. 1-8(B) 0.46 0.51 5.28 7.27 1.00 1.70

C.I. 1-8 2.84 0.51 10.63 5.95 1.00 8.62
F.I. 1-9 1.17 0.51 5.00 7.35 1.00 4.39

C.I. 1-10 0.51 0.51 8.02 6.53 1.00 1.70
C.I. 1-11 0.15 0.51 5.00 7.35 1.00 0.56
C.I. 1-12 0.77 0.51 8.49 6.41 1.00 2.52
F.I. 2-1 0.52 0.51 5.00 7.35 1.00 1.95
F.I. 2-2 0.61 0.51 5.00 7.35 1.00 2.29

Inlet Design Table

10 Year Return Frequency

Inlet ID
Inlet

Location Peak Flow
Upstream

Bypass Total Flow
Clogging
Factor

Inlet
Capacity

Sag Inlet
Capacity

Captured
Flow Bypass Flow

Inlet
Efficiency

Gutter
Depth

Gutter
Spread

Ponding
Depth

(Note 1) (Note 2)
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft)

C.I. 1-3(L) SAG 1.00 ... ... ... ... ... ... ... ... 0.10 5.20 …
C.I. 1-3(R) SAG 1.86 ... ... ... ... ... ... ... ... 0.17 8.41 …

E.X. C.I. 30294 SAG 3.34 0.00 3.34 0.80 19.40 15.52 3.34 0.00 100.00% … … …
C.I. 1-2 SAG 1.87 0.00 1.87 0.80 19.40 15.52 1.87 0.00 100.00% … … …
C.I. 1-3 SAG 4.09 0.00 4.09 0.80 19.40 15.52 4.09 0.00 100.00% … … …
F.I. 1-5 SAG 3.34 0.00 3.34 0.80 18.67 14.93 3.34 0.00 100.00% … … 0.16
C.I. 1-7 SAG 2.47 0.00 2.47 0.80 23.28 18.63 2.47 0.00 100.00% … … …
C.I. 1-8 SAG 8.62 0.00 8.62 0.80 23.28 18.63 8.62 0.00 100.00% … … …
F.I. 1-9 SAG 4.39 0.00 4.39 0.80 18.67 14.93 4.39 0.00 100.00% … … 0.19

C.I. 1-10 GRADE 1.70 0.00 1.70 1.00 1.25 1.25 1.25 0.45 73.44% 0.12 6.07 …
C.I. 1-11 GRADE 0.56 0.91 1.48 1.00 1.13 1.13 1.13 0.35 76.42% 0.12 5.76 …
C.I. 1-12 GRADE 2.52 0.00 2.52 1.00 1.60 1.60 1.60 0.91 63.72% 0.14 7.04 …
F.I. 2-1 SAG 1.95 0.00 1.95 1.80 97.00 174.60 1.95 0.00 100.00% … … 0.11
F.I. 2-2 SAG 2.29 0.00 2.29 2.80 208.71 584.39 2.29 0.00 100.00% … … 0.12

Notes:
1. Inlet capacity at sag location has been reduced by a clogging factor of 0.80, reducing theoretical capacity to 80% capacity, as required per APWA Section 5600.
     Both theoretical capacity and reduced capacity are shown.

2. Inlet efficiency shown in the tables is Captured Flow/Total Flow, denoting the actual percentage of flow captured after the capacity has been reduced to 80% of theoretical capacity.

Drainage Area Design Table

100 Year Return Frequency

Inlet ID
Drainage

Area C Tc i K Peak Flow

(ac) (min) (in/hr) (cfs)
C.I. 1-3(L) 0.27 0.51 5.36 10.17 1.25 1.76
C.I. 1-3(R) 0.52 0.51 7.32 9.44 1.25 3.11

E.X. C.I. 30294 1.02 0.51 8.49 9.05 1.25 5.88
C.I. 1-2(L) 0.33 0.51 5.05 10.30 1.25 2.19
C.I. 1-2(R) 0.00 0.51 5.00 10.32 1.25 0.00
C.I. 1-2(B) 0.17 0.51 5.00 10.32 1.25 1.10

C.I. 1-2 0.50 0.51 5.05 10.30 1.25 3.28
C.I. 1-3(L) 0.27 0.51 5.36 10.17 1.25 1.76
C.I. 1-3(R) 0.52 0.51 7.32 9.44 1.25 3.11
C.I. 1-3B) 0.35 0.51 5.00 10.32 1.25 2.31
C.I. 1-3 1.14 0.51 7.32 9.44 1.25 6.86
F.I. 1-5 0.89 0.51 5.00 10.32 1.25 5.86

C.I. 1-7(L) 0.54 0.51 8.09 9.18 1.25 3.17
C.I. 1-7(R) 0.03 0.51 5.00 10.32 1.25 0.18
C.I. 1-7(B) 0.17 0.51 5.00 10.32 1.25 1.15

C.I. 1-7 0.74 0.51 8.09 9.18 1.25 4.35
C.I. 1-8(L) 0.49 0.51 6.59 9.70 1.25 3.03
C.I. 1-8(R) 1.89 0.51 10.63 8.41 1.25 10.16
C.I. 1-8(B) 0.46 0.51 5.28 10.21 1.25 2.98

C.I. 1-8 2.84 0.51 10.63 8.41 1.25 15.24
F.I. 1-9 1.17 0.51 5.00 10.32 1.25 7.70

C.I. 1-10 0.51 0.51 8.02 9.20 1.25 2.99
C.I. 1-11 0.15 0.51 5.00 10.32 1.25 0.99
C.I. 1-12 0.77 0.51 8.49 9.05 1.25 4.44
F.I. 2-1 0.52 0.51 5.00 10.32 1.25 3.42
F.I. 2-2 0.61 0.51 5.00 10.32 1.25 4.01

Inlet Design Table

100 Year Return Frequency

Inlet ID
Inlet

Location Peak Flow
Upstream

Bypass Total Flow
Clogging
Factor

Inlet
Capacity

Sag Inlet
Capacity

Captured
Flow Bypass Flow

Inlet
Efficiency

Gutter
Depth

Gutter
Spread

Ponding
Depth

(Note 1) (Note 2)
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft)

C.I. 1-3(L) SAG 1.76 ... ... ... ... ... ... ... ... 0.13 6.42 …
C.I. 1-3(R) SAG 3.11 ... ... ... ... ... ... ... ... 0.20 10.21 …

E.X. C.I. 30294 SAG 5.88 0.00 5.88 0.80 19.40 15.52 5.88 0.00 100.00% … … …
C.I. 1-2 SAG 3.28 0.00 3.28 0.80 19.40 15.52 3.28 0.00 100.00% … … …
C.I. 1-3 SAG 6.86 0.00 6.86 0.80 19.40 15.52 6.86 0.00 100.00% … … …
F.I. 1-5 SAG 5.86 0.00 5.86 0.80 18.67 14.93 5.86 0.00 100.00% … … 0.23
C.I. 1-7 SAG 4.35 0.00 4.35 0.80 23.28 18.63 4.35 0.00 100.00% … … …
C.I. 1-8 SAG 15.24 0.00 15.24 0.80 23.28 18.63 15.24 0.00 100.00% … … …
F.I. 1-9 SAG 7.70 0.00 7.70 0.80 18.67 14.93 7.70 0.00 100.00% … … 0.28

C.I. 1-10 GRADE 2.99 0.00 2.99 1.00 1.76 1.76 1.76 1.23 58.94% 0.15 7.51 …
C.I. 1-11 GRADE 0.99 2.34 3.33 1.00 1.86 1.86 1.86 1.47 55.83% 0.16 7.82 …
C.I. 1-12 GRADE 4.44 0.00 4.44 1.00 2.10 2.10 2.10 2.34 47.23% 0.17 8.71 …
F.I. 2-1 SAG 3.42 0.00 3.42 1.80 97.00 174.60 3.42 0.00 100.00% … … 0.16
F.I. 2-2 SAG 4.01 0.00 4.01 2.80 208.71 584.39 4.01 0.00 100.00% … … 0.18

Notes:
1. Inlet capacity at sag location has been reduced by a clogging factor of 0.80, reducing theoretical capacity to 80% capacity, as required per APWA Section 5600.
     Both theoretical capacity and reduced capacity are shown.

2. Inlet efficiency shown in the tables is Captured Flow/Total Flow, denoting the actual percentage of flow captured after the capacity has been reduced to 80% of theoretical capacity.
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SHEET
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Lot Rear Left
MBOE

Rear Right
MBOE

Front Left
MBOE

Front
Right
MBOE

708 989.72 995.44 987.94 993.66
709 995.44 999.64 993.66 997.86
710 999.64 1003.40 997.86 1001.62
711 1003.40 1005.60 1001.62 1003.82
712 1005.60 1006.50 1003.82 1004.72
713 984.62 985.35 - -
714 986.72 984.62 - -
715 984.62 992.33 - -
716 990.92 988.82 - -
717 996.02 990.92 - -
718 982.50 981.72 980.72 979.94
719 981.72 982.50 979.94 980.72
720 987.15 987.76 - -
721 990.78 991.48 - -
722 995.80 990.78 - -
723 997.68 998.07 995.90 996.29
724 998.07 999.00 996.29 997.22
725 999.00 999.46 997.22 997.68
726 999.46 999.08 997.68 997.30
727 999.08 998.17 997.30 996.39
728 974.26 977.09 - -
729 972.39 974.07 - -
730 974.45 972.39 - -
731 976.45 974.41 - -
732 978.64 976.45 - -
733 980.83 978.64 - -
734 984.14 980.81 - -
735 983.43 982.52 - -
736 982.33 983.43 - -
737 972.40 971.14 970.62 968.44
738 970.22 972.77 968.44 970.90
739 972.77 977.07 970.90 975.29
740 977.07 981.45 975.29 979.67
741 981.45 984.70 979.67 982.92
742 984.70 986.47 982.92 984.69
743 986.47 987.69 984.69 985.91
744 974.13 971.36 - -
745 971.36 972.19 - -
746 972.39 971.10 - -
747 971.10 965.50 - -

MBOE elevations have been provided per lot lines, facing
the lot from the street.  Interpolation will be allowed

between the right and left side MBOE's provided,
depending on the location of the lowest opening on the

proposed structure.
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