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  LAG LO 

WSEL 
LAG Flood Depth 

(+) / Freeboard (-) 
LO Flood Depth (+) 

/ Freeboard (-) 

50% 10% 1% 
50
% 

10
% 1% 

50
% 

10
% 1% 

W
e

st
 

10930 W 
170th Terr 982.05 983.69 976.70 976.91 977.13 -5.35 -5.14 -4.92 -6.99 -6.78 -6.56 

10830 W 
170th Terr 971.79 972.20 970.77 970.83 971.09 -1.02 -0.96 -0.7 -1.43 -1.37 -1.11 

10975 W 
170th Terr 986.25 986.64 984.27 984.39 984.61 -1.98 -1.86 -1.64 -2.37 -2.25 -2.03 

10945 W 
170th Terr 983.30 983.34 983.44 983.56 983.79 0.14 0.26 0.49 0.10 0.22 0.45 

Ea
st

 

10610 W 
170th Terr 966.61 966.75 967.51 967.65 967.80 0.9 1.04 1.19 0.76 0.9 1.05 

10570 W 
170th Terr 969.95 971.26 968.20 968.40 968.60 -1.75 -1.55 -1.35 -3.06 -2.86 -2.66 

10555 W 
170th Terr 975.51 977.71 973.71 973.86 974.00 -1.8 -1.65 -1.51 -4.00 -3.85 -3.71 

10535 W 
170th Terr 973.76 973.64 973.71 973.86 974.00 -0.05 0.10 0.24 0.07 0.22 0.36 

• 

• 

 

 



 

• 

LAG LO 1% HGL* HGL Freeboard 1% EGL* EGL Freeboard

(ft) (ft) (ft) (ft) (ft) (ft)

10930 W 170th Terr 982.05 983.69 977.6 4.45 978.51 3.54

10830 W 170th Terr 971.79 972.2 965.94 5.85 968.56 3.23

10975 W 170th Terr 986.25 986.64 977.37 8.88 978.99 7.26

10945 W 170th Terr 983.3 983.34 977.37 5.93 978.99 4.31

10610 W 170th Terr 966.61 966.75 959.05 7.56 960.81 5.8

10570 W 170th Terr 969.95 971.26 959.05 10.9 960.81 9.14

10555 W 170th Terr 975.51 977.71 965.00 10.51 971.51 4

10535 W 170th Terr 973.76 973.64 965.00 8.64 971.51 2.13

*At Nearest Inlet opening / manhole.
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1

Existing right-of-way, property line and easement information is based on AIMS mapping, as-builts, and plats, is not based on field survey and is for feasibility purposes only.

The information shown on these drawings concerning type and location of utilities for feasibility purposes only and is not guaranteed to be accurate or all inclusive.
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2
Existing right-of-way, property line and easement information is based on AIMS mapping, as-builts, and plats, is not based on field survey and is for feasibility purposes only.

The information shown on these drawings concerning type and location of utilities for feasibility purposes only and is not guaranteed to be accurate or all inclusive.
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HEC-RAS  Plan: Existing
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
West West 889     50% 80.70 989.99 991.17 991.17 991.47 0.022284 4.42 18.28 31.32 1.02
West West 889     10% 113.10 989.99 991.36 991.36 991.67 0.018935 4.54 25.50 45.19 0.97
West West 889     1% 203.10 989.99 991.67 991.67 992.09 0.015909 5.33 40.64 51.84 0.94

West West 840     50% 80.70 987.88 989.01 989.00 989.27 0.021264 4.03 20.02 38.02 0.98
West West 840     10% 113.10 987.88 989.15 989.15 989.46 0.021472 4.44 25.48 42.19 1.01
West West 840     1% 203.10 987.88 989.44 989.44 989.87 0.018725 5.24 39.31 51.39 1.00

West West 775     50% 80.70 986.76 987.53 987.53 987.72 0.025800 3.54 22.78 60.79 1.02
West West 775     10% 113.10 986.76 987.63 987.63 987.86 0.024009 3.84 29.42 65.90 1.01
West West 775     1% 203.10 986.76 987.85 987.85 988.18 0.020878 4.57 44.75 73.17 1.00

West West 724     50% 80.70 985.31 985.91 985.91 986.06 0.027584 3.13 25.77 87.08 1.01
West West 724     10% 113.10 985.31 985.99 985.99 986.17 0.025489 3.41 33.17 96.05 1.01
West West 724     1% 203.10 985.31 986.17 986.17 986.41 0.021360 3.93 52.76 115.79 0.98

West West 671     50% 80.70 982.44 983.52 983.35 983.59 0.006221 2.16 39.08 86.26 0.53
West West 671     10% 113.10 982.44 983.64 983.46 983.72 0.005956 2.42 49.19 88.77 0.54
West West 671     1% 203.10 982.44 983.90 983.63 984.03 0.005472 2.93 73.17 92.14 0.54

West West 639     50% 80.70 982.27 983.02 983.02 983.22 0.024022 3.61 22.33 54.81 1.00
West West 639     10% 113.10 982.27 983.12 983.12 983.37 0.023468 3.99 28.32 58.79 1.01
West West 639     1% 203.10 982.27 983.37 983.37 983.70 0.021349 4.58 44.31 69.70 1.01

West West 575     50% 80.70 980.71 982.60 981.91 982.67 0.001688 2.54 51.88 99.80 0.34
West West 575     10% 113.10 980.71 982.65 982.48 982.76 0.002648 3.25 57.18 100.47 0.43
West West 575     1% 203.10 980.71 982.99 982.71 983.10 0.002461 3.51 92.16 104.43 0.42

West West 545     Culvert

West West 486     50% 80.70 978.59 979.42 979.42 979.71 0.021725 4.37 18.47 31.58 1.01
West West 486     10% 113.10 978.59 979.58 979.58 979.93 0.020714 4.74 23.87 34.85 1.01
West West 486     1% 203.10 978.59 979.92 979.92 980.40 0.018684 5.53 36.75 39.39 1.01

West West 430     50% 80.70 976.42 977.28 977.26 977.53 0.020939 4.04 20.00 37.51 0.97
West West 430     10% 113.30 976.42 977.41 977.41 977.72 0.021081 4.46 25.40 41.18 1.00
West West 430     1% 203.80 976.42 977.73 977.73 978.14 0.019636 5.16 39.49 48.79 1.01

West West 390     50% 80.70 975.93 976.55 976.51 976.71 0.018656 3.24 24.93 59.76 0.88
West West 390     10% 113.30 975.93 976.66 976.62 976.86 0.018249 3.58 31.69 64.32 0.90
West West 390     1% 203.80 975.93 976.87 976.85 977.17 0.019354 4.42 46.11 71.18 0.97



HEC-RAS  Plan: Existing (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
West West 332     50% 80.70 974.79 975.43 975.38 975.57 0.020679 3.00 26.89 77.99 0.90
West West 332     10% 113.30 974.79 975.51 975.49 975.69 0.021903 3.38 33.56 85.19 0.95
West West 332     1% 203.80 974.79 975.69 975.69 975.95 0.022653 4.12 49.45 95.44 1.01

West West 280     50% 80.70 973.54 974.16 974.16 974.33 0.026660 3.31 24.37 73.75 1.02
West West 280     10% 113.30 973.54 974.25 974.25 974.46 0.024951 3.64 31.09 77.55 1.01
West West 280     1% 203.80 973.54 974.45 974.45 974.74 0.021932 4.32 47.19 82.83 1.01

West West 233     50% 80.70 972.12 972.83 972.83 973.00 0.025209 3.38 23.90 67.38 1.00
West West 233     10% 113.30 972.12 972.93 972.93 973.13 0.023971 3.64 31.09 75.27 1.00
West West 233     1% 203.80 972.12 973.13 973.13 973.42 0.022161 4.37 46.66 81.15 1.02

West West 160     50% 80.70 969.94 970.68 970.68 970.92 0.023458 3.91 20.64 44.23 1.01
West West 160     10% 113.30 969.94 970.81 970.81 971.08 0.022739 4.16 27.22 51.86 1.01
West West 160     1% 203.80 969.94 971.09 971.09 971.44 0.020709 4.78 42.65 61.60 1.01

West West 122     50% 80.70 969.13 969.72 969.72 969.91 0.024545 3.51 23.00 60.04 1.00
West West 122     10% 113.30 969.13 969.82 969.82 970.05 0.023686 3.89 29.16 63.54 1.01
West West 122     1% 203.80 969.13 970.06 970.06 970.37 0.021424 4.48 45.47 74.20 1.01

West West 97      50% 80.70 968.35 969.07 969.07 969.28 0.024255 3.67 22.00 53.19 1.01
West West 97      10% 113.30 968.35 969.18 969.18 969.43 0.024051 3.98 28.46 60.49 1.02
West West 97      1% 203.80 968.35 969.44 969.44 969.72 0.022154 4.29 47.47 84.72 1.01

West West 47      50% 80.70 966.81 967.41 967.41 967.60 0.025029 3.57 22.60 58.24 1.01
West West 47      10% 113.30 966.81 967.54 967.51 967.75 0.018910 3.67 30.87 61.88 0.92
West West 47      1% 203.80 966.81 967.92 968.13 0.010164 3.62 56.26 72.19 0.72

West West 9       50% 80.70 965.36 966.45 966.45 966.80 0.017646 4.79 17.32 210.53 0.95
West West 9       10% 113.30 965.36 966.62 966.62 967.06 0.016968 5.38 21.99 212.31 0.97
West West 9       1% 203.80 965.36 967.07 967.07 967.65 0.013810 6.27 35.50 219.04 0.93

East East 693     50% 68.50 976.40 977.05 977.05 977.20 0.026339 3.10 22.09 73.08 0.99
East East 693     10% 96.00 976.40 977.12 977.12 977.31 0.026065 3.49 27.48 75.48 1.02
East East 693     1% 137.90 976.40 977.23 977.23 977.46 0.023569 3.86 35.84 82.92 1.01

East East 658     50% 68.50 975.35 976.02 976.02 976.20 0.026406 3.36 20.38 60.36 1.02
East East 658     10% 96.00 975.35 976.11 976.11 976.32 0.024536 3.69 26.14 65.59 1.01
East East 658     1% 137.90 975.35 976.23 976.23 976.49 0.021675 4.10 34.12 69.88 0.99

East East 609     50% 68.50 973.87 974.85 974.91 0.005402 2.05 33.95 74.20 0.50
East East 609     10% 96.00 973.87 974.96 975.04 0.005506 2.34 42.73 85.61 0.52



HEC-RAS  Plan: Existing (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
East East 609     1% 137.90 973.87 975.10 975.20 0.005625 2.69 55.17 96.36 0.54

East East 571     50% 68.50 973.48 974.67 974.73 0.004418 2.04 37.84 92.84 0.46
East East 571     10% 96.00 973.48 974.78 974.85 0.004527 2.25 48.61 98.91 0.47
East East 571     1% 137.90 973.48 974.92 975.00 0.004664 2.51 62.77 105.56 0.49

East East 545     50% 68.50 973.50 974.59 974.63 0.002842 1.74 46.70 93.88 0.37
East East 545     10% 96.00 973.50 974.70 974.75 0.003070 1.99 57.05 100.42 0.40
East East 545     1% 137.90 973.50 974.83 974.90 0.003311 2.29 71.21 113.50 0.42

East East 504     50% 68.50 973.22 974.28 974.28 974.42 0.010280 3.50 27.73 87.87 0.72
East East 504     10% 96.00 973.22 974.36 974.36 974.52 0.010571 3.82 35.47 90.47 0.74
East East 504     1% 137.90 973.22 974.49 974.66 0.009971 4.08 46.96 94.20 0.74

East East 427     50% 68.50 971.80 972.95 972.95 973.22 0.022399 4.13 16.60 31.59 1.00
East East 427     10% 96.00 971.80 973.14 973.14 973.38 0.022172 3.90 24.62 57.76 0.99
East East 427     1% 137.90 971.80 973.28 973.27 973.57 0.020791 4.31 32.02 68.92 0.99

East East 396     50% 68.50 971.19 972.99 972.19 973.01 0.000577 1.33 61.03 128.01 0.19
East East 396     10% 96.00 971.19 973.15 972.29 973.18 0.000730 1.60 70.82 134.97 0.22
East East 396     1% 137.90 971.19 973.37 972.44 973.41 0.000887 1.92 84.61 151.69 0.25

East East 365     50% 68.50 970.37 972.97 971.70 972.99 0.000438 1.46 62.08 207.12 0.18
East East 365     10% 96.00 970.37 973.12 971.85 973.16 0.000587 1.77 76.08 222.70 0.21
East East 365     1% 137.90 970.37 973.32 972.06 973.38 0.000983 2.43 100.20 228.58 0.27

East East 346     Culvert

East East 317     50% 68.50 969.00 970.58 970.57 970.89 0.020855 4.45 15.39 24.56 0.99
East East 317     10% 96.00 969.00 970.76 970.76 971.11 0.018399 4.76 20.57 77.09 0.96
East East 317     1% 137.90 969.00 970.96 970.96 971.38 0.016686 5.29 27.19 110.33 0.95

East East 285     50% 68.70 968.53 969.78 969.77 969.95 0.035155 3.26 21.33 64.25 0.93
East East 285     10% 96.60 968.53 969.90 969.90 970.07 0.028172 3.41 30.05 93.24 0.86
East East 285     1% 139.00 968.53 970.01 970.01 970.20 0.024045 3.64 42.02 108.55 0.83

East East 252     50% 68.70 967.95 968.98 968.87 969.11 0.018834 2.83 24.24 48.84 0.71
East East 252     10% 96.60 967.95 969.10 968.98 969.26 0.019136 3.20 30.18 51.29 0.74
East East 252     1% 139.00 967.95 969.25 969.13 969.46 0.020289 3.68 37.81 54.54 0.78

East East 200     50% 68.70 966.28 967.52 967.52 967.76 0.037009 3.95 17.38 75.01 0.99
East East 200     10% 96.60 966.28 967.65 967.65 967.94 0.034354 4.33 22.42 80.41 0.99



HEC-RAS  Plan: Existing (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
East East 200     1% 139.00 966.28 967.82 967.82 968.17 0.029720 4.78 29.65 83.80 0.96

East East 160     50% 68.70 964.98 966.29 966.22 966.35 0.021815 2.03 34.08 241.21 0.69
East East 160     10% 96.60 964.98 966.35 966.29 966.43 0.021466 2.31 42.26 243.85 0.71
East East 160     1% 139.00 964.98 966.37 966.37 966.39 0.000950 0.50 142.06 244.63 0.15

East East 111     50% 68.70 963.57 964.75 964.73 964.93 0.038137 3.45 19.93 219.49 0.97
East East 111     10% 96.60 963.57 964.85 964.85 965.07 0.034857 3.75 26.10 231.14 0.96
East East 111     1% 139.00 963.57 964.99 964.99 965.00 0.000768 0.66 158.32 231.14 0.15

East East 56      50% 68.70 962.34 962.78 962.78 962.90 0.035811 2.29 25.65 162.83 0.86
East East 56      10% 96.60 962.34 962.84 962.84 962.98 0.032230 2.51 33.51 176.08 0.84
East East 56      1% 139.00 962.34 962.92 962.92 963.09 0.028505 2.76 43.99 197.81 0.82

East East 12      50% 68.70 959.26 960.31 960.31 960.61 0.034408 4.45 15.45 24.88 0.99
East East 12      10% 96.60 959.26 960.55 960.55 960.82 0.021774 4.23 24.67 52.20 0.83
East East 12      1% 139.00 959.26 960.72 960.72 961.01 0.019459 4.55 34.77 63.98 0.81
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HEC-RAS  Plan: PropAlt1
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
West West 889     50% 80.70 989.99 991.17 991.17 991.47 0.022284 4.42 18.28 31.32 1.02
West West 889     10% 113.10 989.99 991.36 991.36 991.67 0.018935 4.54 25.50 45.19 0.97
West West 889     1% 203.10 989.99 991.67 991.67 992.09 0.015909 5.33 40.64 51.84 0.94

West West 840     50% 80.70 987.88 989.01 989.00 989.27 0.021264 4.03 20.02 38.02 0.98
West West 840     10% 113.10 987.88 989.15 989.15 989.46 0.021472 4.44 25.48 42.19 1.01
West West 840     1% 203.10 987.88 989.44 989.44 989.87 0.018725 5.24 39.31 51.39 1.00

West West 775     50% 80.70 986.76 987.53 987.53 987.72 0.025800 3.54 22.78 60.79 1.02
West West 775     10% 113.10 986.76 987.63 987.63 987.86 0.024009 3.84 29.42 65.90 1.01
West West 775     1% 203.10 986.76 987.85 987.85 988.18 0.020878 4.57 44.75 73.17 1.00

West West 724     50% 80.70 985.31 985.91 985.91 986.06 0.027584 3.13 25.77 87.08 1.01
West West 724     10% 113.10 985.31 985.99 985.99 986.17 0.025489 3.41 33.17 96.05 1.01
West West 724     1% 203.10 985.31 986.17 986.17 986.41 0.021360 3.93 52.76 115.79 0.98

West West 671     50% 80.70 982.44 983.47 983.56 0.008910 2.42 34.81 84.87 0.62
West West 671     10% 113.10 982.44 983.64 983.46 983.72 0.005937 2.42 49.24 88.78 0.53
West West 671     1% 203.10 982.44 983.90 984.02 0.005514 2.93 72.99 92.12 0.55

West West 639     50% 80.70 982.27 983.19 983.29 0.007942 2.48 32.57 61.38 0.60
West West 639     10% 113.10 982.27 983.12 983.12 983.37 0.023512 4.00 28.30 58.78 1.02
West West 639     1% 203.10 982.27 983.38 983.37 983.70 0.020996 4.56 44.56 69.80 1.01

West West 575     50% 80.70 980.71 981.91 981.91 982.43 0.017671 5.90 13.90 77.95 1.01
West West 575     10% 113.10 980.71 982.48 982.48 982.69 0.005205 4.26 40.18 98.28 0.59
West West 575     1% 203.10 980.71 982.71 982.71 982.98 0.006621 5.25 63.49 101.26 0.68

West West 545     Culvert

West West 486     50% 80.70 978.59 979.42 979.42 979.71 0.021725 4.37 18.47 31.58 1.01
West West 486     10% 113.10 978.59 979.58 979.58 979.93 0.020714 4.74 23.87 34.85 1.01
West West 486     1% 203.10 978.59 979.92 979.92 980.40 0.018684 5.53 36.75 39.39 1.01

West West 430     50% 80.70 976.42 977.28 977.26 977.53 0.020939 4.04 20.00 37.51 0.97
West West 430     10% 113.30 976.42 977.41 977.41 977.72 0.021081 4.46 25.40 41.18 1.00
West West 430     1% 203.80 976.42 977.73 977.73 978.14 0.019636 5.16 39.49 48.79 1.01

West West 390     50% 80.70 975.93 976.55 976.51 976.71 0.018656 3.24 24.93 59.76 0.88
West West 390     10% 113.30 975.93 976.66 976.62 976.86 0.018249 3.58 31.69 64.32 0.90
West West 390     1% 203.80 975.93 976.87 976.85 977.17 0.019354 4.42 46.11 71.18 0.97



HEC-RAS  Plan: PropAlt1 (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
West West 332     50% 80.70 974.79 975.43 975.38 975.57 0.020679 3.00 26.89 77.99 0.90
West West 332     10% 113.30 974.79 975.51 975.49 975.69 0.021903 3.38 33.56 85.19 0.95
West West 332     1% 203.80 974.79 975.69 975.69 975.95 0.022653 4.12 49.45 95.44 1.01

West West 280     50% 80.70 973.54 974.16 974.16 974.33 0.026660 3.31 24.37 73.75 1.02
West West 280     10% 113.30 973.54 974.25 974.25 974.46 0.024951 3.64 31.09 77.55 1.01
West West 280     1% 203.80 973.54 974.45 974.45 974.74 0.021932 4.32 47.19 82.83 1.01

West West 233     50% 80.70 972.12 972.83 972.83 973.00 0.025209 3.38 23.90 67.38 1.00
West West 233     10% 113.30 972.12 972.93 972.93 973.13 0.023971 3.64 31.09 75.27 1.00
West West 233     1% 203.80 972.12 973.13 973.13 973.42 0.022161 4.37 46.66 81.15 1.02

West West 160     50% 80.70 969.94 970.68 970.68 970.92 0.023458 3.91 20.64 44.23 1.01
West West 160     10% 113.30 969.94 970.81 970.81 971.08 0.022739 4.16 27.22 51.86 1.01
West West 160     1% 203.80 969.94 971.09 971.09 971.44 0.020709 4.78 42.65 61.60 1.01

West West 122     50% 80.70 969.13 969.72 969.72 969.91 0.024545 3.51 23.00 60.04 1.00
West West 122     10% 113.30 969.13 969.82 969.82 970.05 0.023686 3.89 29.16 63.54 1.01
West West 122     1% 203.80 969.13 970.06 970.06 970.37 0.021424 4.48 45.47 74.20 1.01

West West 97      50% 80.70 968.35 969.07 969.07 969.28 0.024255 3.67 22.00 53.19 1.01
West West 97      10% 113.30 968.35 969.18 969.18 969.43 0.024051 3.98 28.46 60.49 1.02
West West 97      1% 203.80 968.35 969.44 969.44 969.72 0.022154 4.29 47.47 84.72 1.01

West West 47      50% 80.70 966.81 967.41 967.41 967.60 0.025029 3.57 22.60 58.24 1.01
West West 47      10% 113.30 966.81 967.54 967.51 967.75 0.018910 3.67 30.87 61.88 0.92
West West 47      1% 203.80 966.81 967.92 968.13 0.010164 3.62 56.26 72.19 0.72

West West 9       50% 80.70 965.36 966.45 966.45 966.80 0.017646 4.79 17.32 210.53 0.95
West West 9       10% 113.30 965.36 966.62 966.62 967.06 0.016968 5.38 21.99 212.31 0.97
West West 9       1% 203.80 965.36 967.07 967.07 967.65 0.013810 6.27 35.50 219.04 0.93

East East 693     50% 68.50 976.40 977.05 977.05 977.20 0.026339 3.10 22.09 73.08 0.99
East East 693     10% 96.00 976.40 977.12 977.12 977.31 0.026065 3.49 27.48 75.48 1.02
East East 693     1% 137.90 976.40 977.23 977.23 977.46 0.023569 3.86 35.84 82.92 1.01

East East 658     50% 68.50 975.35 976.02 976.02 976.20 0.026406 3.36 20.38 60.36 1.02
East East 658     10% 96.00 975.35 976.11 976.11 976.32 0.024536 3.69 26.14 65.59 1.01
East East 658     1% 137.90 975.35 976.23 976.23 976.49 0.021675 4.10 34.12 69.88 0.99

East East 609     50% 68.50 973.87 974.85 974.91 0.005402 2.05 33.95 74.20 0.50
East East 609     10% 96.00 973.87 974.96 975.04 0.005506 2.34 42.73 85.61 0.52



HEC-RAS  Plan: PropAlt1 (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
East East 609     1% 137.90 973.87 975.10 975.20 0.005624 2.69 55.18 96.36 0.54

East East 571     50% 68.50 973.48 974.67 974.73 0.004418 2.04 37.84 92.84 0.46
East East 571     10% 96.00 973.48 974.78 974.85 0.004527 2.25 48.61 98.91 0.47
East East 571     1% 137.90 973.48 974.92 975.00 0.004660 2.50 62.79 105.56 0.49

East East 545     50% 68.50 973.50 974.59 974.63 0.002842 1.74 46.70 93.88 0.37
East East 545     10% 96.00 973.50 974.70 974.75 0.003070 1.99 57.05 100.42 0.40
East East 545     1% 137.90 973.50 974.83 974.90 0.003307 2.29 71.24 113.52 0.42

East East 504     50% 68.50 973.22 974.28 974.28 974.42 0.010280 3.50 27.73 87.87 0.72
East East 504     10% 96.00 973.22 974.36 974.36 974.52 0.010571 3.82 35.47 90.47 0.74
East East 504     1% 137.90 973.22 974.49 974.66 0.009919 4.07 47.04 94.23 0.74

East East 427     50% 68.50 971.80 972.95 972.95 973.22 0.022399 4.13 16.60 31.59 1.00
East East 427     10% 96.00 971.80 973.14 973.14 973.38 0.022172 3.90 24.62 57.76 0.99
East East 427     1% 137.90 971.80 973.27 973.27 973.57 0.021666 4.37 31.61 67.43 1.01

East East 396     50% 68.50 971.19 972.27 972.19 972.42 0.009548 3.51 23.66 91.99 0.70
East East 396     10% 96.00 971.19 972.37 972.29 972.57 0.011277 4.12 27.88 96.43 0.78
East East 396     1% 137.90 971.19 972.94 972.44 973.04 0.002718 2.82 57.93 126.06 0.41

East East 365     50% 68.50 970.37 971.70 971.70 972.01 0.014992 4.68 16.28 76.12 0.89
East East 365     10% 96.00 970.37 972.08 971.85 972.30 0.006774 4.02 26.42 117.34 0.64
East East 365     1% 137.90 970.37 972.74 972.06 972.92 0.003176 3.65 44.80 188.78 0.47

East East 346     Culvert

East East 317     50% 68.50 969.00 970.58 970.57 970.89 0.020855 4.45 15.39 24.56 0.99
East East 317     10% 96.00 969.00 970.76 970.76 971.11 0.018399 4.76 20.57 77.09 0.96
East East 317     1% 137.90 969.00 970.96 970.96 971.38 0.016686 5.29 27.19 110.33 0.95

East East 285     50% 68.70 968.53 969.78 969.77 969.95 0.035155 3.26 21.33 64.25 0.93
East East 285     10% 96.60 968.53 969.90 969.90 970.07 0.028172 3.41 30.05 93.24 0.86
East East 285     1% 139.00 968.53 970.01 970.01 970.20 0.024045 3.64 42.02 108.55 0.83

East East 252     50% 68.70 967.95 968.98 968.87 969.11 0.018834 2.83 24.24 48.84 0.71
East East 252     10% 96.60 967.95 969.10 968.98 969.26 0.019136 3.20 30.18 51.29 0.74
East East 252     1% 139.00 967.95 969.25 969.13 969.46 0.020289 3.68 37.81 54.54 0.78

East East 200     50% 68.70 966.28 967.52 967.52 967.76 0.037009 3.95 17.38 75.01 0.99
East East 200     10% 96.60 966.28 967.65 967.65 967.94 0.034354 4.33 22.42 80.41 0.99



HEC-RAS  Plan: PropAlt1 (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
East East 200     1% 139.00 966.28 967.82 967.82 968.17 0.029720 4.78 29.65 83.80 0.96

East East 160     50% 68.70 964.98 966.29 966.22 966.35 0.021815 2.03 34.08 241.21 0.69
East East 160     10% 96.60 964.98 966.35 966.29 966.43 0.021466 2.31 42.26 243.85 0.71
East East 160     1% 139.00 964.98 966.37 966.37 966.39 0.000950 0.50 142.06 244.63 0.15

East East 111     50% 68.70 963.57 964.75 964.73 964.93 0.038137 3.45 19.93 219.49 0.97
East East 111     10% 96.60 963.57 964.85 964.85 965.07 0.034857 3.75 26.10 231.14 0.96
East East 111     1% 139.00 963.57 964.99 964.99 965.00 0.000768 0.66 158.32 231.14 0.15

East East 56      50% 68.70 962.34 962.78 962.78 962.90 0.035811 2.29 25.65 162.83 0.86
East East 56      10% 96.60 962.34 962.84 962.84 962.98 0.032230 2.51 33.51 176.08 0.84
East East 56      1% 139.00 962.34 962.92 962.92 963.09 0.028505 2.76 43.99 197.81 0.82

East East 12      50% 68.70 959.26 960.31 960.31 960.61 0.034408 4.45 15.45 24.88 0.99
East East 12      10% 96.60 959.26 960.55 960.55 960.82 0.021774 4.23 24.67 52.20 0.83
East East 12      1% 139.00 959.26 960.72 960.72 961.01 0.019459 4.55 34.77 63.98 0.81
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Page 10 of 10 

NO. TYPE

Ex-1 Existing Pond Riser 18.28 0.51 9.32 11.57 1000.80 996.25 999.01

P-Ex-1 18.28 9.32 11.57 1% 10.23 95.32 114.71 42 RCP 993.82 993.16 1.30% 13.33 0.83

1 6' x 6' Junction Box 0.00 0.00 0.00 0.05 999.00 987.66 995.16

P-1 18.28 9.32 11.62 1% 10.20 95.10 219.36 42 RCP 986.04 983.54 4.75% 21.97 0.43

2 6' x 6' Area Inlet 0.66 0.51 0.34 0.28 990.14 982.71 987.25

P-2 18.94 9.66 11.89 1% 10.19 98.38 155.44 42 RCP 980.69 974.09 2.39% 17.09 0.63

3 6' x 6' Area Inlet 6.39 0.51 3.26 0.06 981.36 977.37 978.99

P-3 25.32 12.92 11.96 1% 10.09 130.38 191.07 48 RCP 973.59 972.61 1.77% 10.38 0.68

4 6' x 6' Junction Box 0.00 0.00 0.00 0.25 980.17 977.60 978.51

P-4 27.38 13.96 12.21 1% 10.07 140.66 183.95 48 RCP 971.88 968.04 1.64% 11.19 0.76

5 6' x 6' Junction Box 0.00 0.00 0.00 0.22 977.25 972.70 974.61

P-5 27.38 13.96 12.43 1% 10.00 139.61 143.74 48 RCP 967.84 966.18 1.00% 11.11 0.97

6 6' x 6' Junction Box 0.00 0.00 0.00 0.30 975.97 970.93 972.82

P-6 27.38 13.96 12.72 1% 9.93 138.68 202.74 48 RCP 965.68 959.65 1.99% 11.04 0.68

Ex-2 Existing 6' x 6' Area Inlet 5.16 0.51 2.63 0.18 964.37 965.94 968.56

P-Ex-2 32.54 16.60 12.91 1% 9.84 163.36 222.51 48 RCP 959.45 954.48 2.40% 13.00 0.73

Ex-3 Existing 6' x 6' Area Inlet 0.00 0.00 0.00 0.00 961.10 961.10 963.73

TW = 961.10 983.29

Ex-4 Existing Pond Riser 30.54 0.51 15.58 15.29 986.20 981.78 983.78

P-Ex-4 30.54 15.58 15.29 1% 9.15 142.48 94.77 48 RCP 977.42 977.19 0.44% 11.34 1.50

7 6' x 6' Junction Box 0.00 0.00 0.00 0.07 982.61 981.19 983.19

P-7 30.54 15.58 15.36 1% 9.13 142.13 227.12 48 RCP 968.32 966.72 2.07% 19.07 0.63

8 6' x 6' Area Inlet 1.59 0.51 0.81 0.29 974.97 969.05 972.88

P-8 32.13 16.39 15.65 1% 9.11 149.23 175.93 48 RCP 966.22 962.27 1.50% 15.71 0.85

9 6' x 6' Junction Box 12.52 0.51 6.39 0.30 971.66 965.00 971.51

P-9 44.65 22.77 15.94 1% 9.03 205.69 227.12 48 RCP 961.77 953.09 2.43% 20.47 0.91

Ex-5 Existing 8' x 8' Area Inlet 1.16 0.51 0.59 0.12 959.37 959.05 960.81

P-Ex-5 45.81 23.36 16.06 1% 8.95 209.23 338.64 60 RCP 952.09 950.06 1.69% 10.66 0.62

Ex-6 Existing 8' x 8' Junction Box 0.00 0.00 0.00 0.00 958.02 958.02 959.78

TW = 958.02 983.29

West System

East System

Proposed Pipe Design Calculations
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CITY OF OVERLAND PARK
170th Terrace & Switzer Preliminary Engineering Study
Johnson County SMP. No BR-10-001

City Project No. SD-1438 Date:

Bid Items

No. Item Description Unit Unit Price Quantity Total Cost

1 Clearing and Grubbing Lump Sum 5,000$                     1 5,000$                     
2 Removal of Existing Structures Lump Sum 5,000$                     1 5,000$                     

3 Ditch / Swale Grading Each 2,500$                     1 2,500$                     

3 Type I Street Repair Sq. Yd. 90$                          116 10,450$                   
4 Aggregate Driveway Sq. Yd. 30$                          57 1,713$                     

5 West Culvert (8x3 ft RCB) Each 500$                        56 28,000$                   
6 8 x 3 ft RCB Headwall (with wingwalls) Each 8,000$                     2 16,000$                   
7 18" Storm Sewer (RCP) Ln. Ft. 95$                          25 2,375$                     
8 18" End Section (RCP) Each 2,000$                     1 2,000$                     
9 Riprap (24") Cubic Yard 80$                          30 2,370$                     

10 Traffic Control Lump Sum 8,000$                     1 8,000$                     

11 Sodding Sq. Yd. 5$                            356 1,778$                     
12 Landscaping Lump Sum 3,000$                     1 3,000$                     
13 Lawn Sprinkler System (Est.) Each 2,000$                     4 8,000$                     

14 Erosion Control Each 9,000$                     1 9,000$                     

15 Contractor Construction Staking Lump Sum 8,000$                     1 8,000$                     

Notes:
Construction Cost 113,000$                 
Contingency (20%) 23,000$                   

2018 Total Construction Cost 136,000$                

House No. Address
 2018 Johnson 
County Appraised 
Value 

1 10945 W 170th Terr. 262,700$                
2018 Property Acquisition Total 263,000$                 

Demolition, Grading, Utility Disconnection (25% of Property Value) 66,000$                   

Engineering & Survey (Design) 30,000$                   
7,000$                     

Construction Inspectiononstruction Inspection 20,000$                   
2018 SMP Eligible Project Cost 522,000$                

Due to the conceptual nature of this estimate, sums have been rounded to the nearest $1000. 7,000$                     

2018 Total Project Cost 529,000$                

Utility Relocation (5% of Construction) 

Easement Acquisition (Administrative) 

January 24, 2019

West Crossing - Alternative 1 (Buyout) Estimate

All Unit Prices based on 2018 values.  The costs shown on this estimate represent an estimate of 
probable costs prepared in good faith and with reasonable care.  HNTB has no control over the costs of 
construction labor, materials, or equipment, nor over competitive bidding or negotiating methods and 
does not make any commitment or assume any duty to assure that bids or negotiated prices will not vary 
from this estimate.



City: Overland Park    Basin & Watershed:  Blue River
Location: 170th Terrace and Switzer - West Crossing
Description of problem: Residential homes and excessive residential street flooding (Alternative I)

Flood Problem Rating

Factor # Factor Description
Eliminates 

Factor
Rating 
Points

Frequency 
Multiplier

Severity 
Multiplier  Total Points 

1 Loss of Life 40 1
2 Flooding of habitable building 3 40 3 1 120                    
3 Flooding of garages and outbuildings 2 20
4 Flooding arterial street of more than 7 inches 5,6,7 30
5 Flooding collector street of more than 7 inches 4,6,7 25
6 Flooding residential street of more than 7 inches 4,5,7 20 2 1.5 60                      
7 Widespread or long-term ponding in streets 4,5,6 20 1

8
Erosion threatens habitable buildings, utilities, streets, 
bridges 9 30

9 Erosion significant in unmaintained areas 8 10
10 Erosion causes imminent drainage structure collapse 11,12 30 1
11 Erosion causes marginal drainage structural collapse 10,12 15 1
12 Erosion causes failure of drainage structure 10,11 10 1
13 Other cities receiving benefits 20 1
14 Other cities contributing to flooding problem 10 1

  

                    Project Total Points 180                  
                    Estimated Total Project Cost                                                                                                                                                          522,000           
                    Priority Rating = Total Project Cost/Total Points 2,900               

Applies To Frequency Multiplier
Multiplier 

Value

2-7 One time in ten years or by 6 to 10- to 100-year design storm 1
2-7 Two time in ten years or by 5- to 10-year design storm 2

2-7
Three or more times in ten years or less than under 5-year 
design storm 3

13,14 1 city receiving benefit 1
13,14 2 cities receiving benefit 2
13,14 3 or more cities receiving benefit 3

Applies to # Severity Description
Multiplier 

Value

1 Number of known deaths     *=1 for each death *
2,3 1-5  buildings flooded historically or by 100-year design storm 1
2,3 6-9 buildings flooded historically or by 100-year design storm 2
2,3 10 or more  buildings flooded historically or by 100-year design storm 3

4, 5, 6 Restricts emergency vehicles 1.5
8 Nuisance erosion creates maintenance problems 1
8 Moderate erosion, failure of structure or facility within next 5 years possible 2
8 Severe erosion, failure of structure or facility imminent 3

10-12 Collapse causes flooding of land by 100-year design storm 1
10-12 Collapse causes flooding of garages/outbuildings by 100-year design storm 1.5
10-12 Collapse causes 1-3 habitable buildings to be flooded 2
10-12 Collapse Causes 4-6 habitable building to flooded 3
10-12 Collapse Causes more than 6 habitable buildings to be flooded 4



CITY OF OVERLAND PARK
170th Terrace & Switzer Preliminary Engineering Study
Johnson County SMP. No BR-10-001

City Project No. SD-1438 Date:

Bid Items

No. Item Description Unit Unit Price Quantity Total Cost

1 Pre Construction Survey Each 400$                        4 1,600$                     

2 Clearing and Grubbing Lump Sum 5,000$                     1 5,000$                     
3 Removal of Existing Structures Lump Sum 5,000$                     1 5,000$                     

4 Ditch / Swale Grading Each 2,500$                     1 2,500$                     

5 Type I Street Repair Sq. Yd. 90$                          98 8,860$                     
6 Aggregate Driveway Sq. Yd. 30$                          57 1,713$                     
7 Concrete Driveway Sq. Yd. 60$                          88 5,307$                     

8 Inlet (6'x6') (Area) Each 6,500$                     4 26,000$                   
9 Junction Box (6'x6') Each 6,500$                     4 26,000$                   
10 18" Storm Sewer (RCP) Ln. Ft. 95$                          25 2,375$                     
11 42" Storm Sewer (RCP) Ln. Ft. 190$                        344 65,360$                   
12 48" Storm Sewer (RCP) Ln. Ft. 240$                        784 188,160$                 

13 18" End Section (RCP) Each 2,000$                     1 2,000$                     

14 Fence (Ornamental Metal) Ln. Ft. 40$                          50 2,000$                     
15 Fence (Wood) Ln. Ft. 30$                          126 3,780$                     

16 Traffic Control Lump Sum 8,000$                     1 8,000$                     

17 Tree Replacement Each 350.00$                   18 6,300$                     
18 Sodding Sq. Yd. 5$                            3,760 18,800$                   
19 Temporary Seeding Acre 1,000$                     1 1,000$                     
20 Landscaping Lump Sum 8,000$                     1 8,000$                     
21 Lawn Sprinkler System (Est.) Each 2,000$                     4 8,000$                     

22 Erosion Control Each 15,000$                   1 15,000$                   

23 Contractor Construction Staking Lump Sum 8,000$                     1 8,000$                     

Notes:
Construction Cost 419,000$                 
Contingency (20%) 84,000$                   

2018 Total Construction Cost 503,000$                

Engineering & Survey (Design) 50,000$                   
25,000$                   

Construction Inspection 39,000$                   

Due to the conceptual nature of this estimate, sums have been rounded to the nearest $1000. 2018 SMP Eligible Project Cost 617,000$                

25,000$                   

2018 Total Project Cost 642,000$                

Easement Acquisition (Administrative) 

January 24, 2019

West Crossing - Alternative 2 (Storm Sewer) Cost Estimate

All Unit Prices based on 2018 values.  The costs shown on this estimate represent an estimate of 
probable costs prepared in good faith and with reasonable care.  HNTB has no control over the costs of 
construction labor, materials, or equipment, nor over competitive bidding or negotiating methods and 
does not make any commitment or assume any duty to assure that bids or negotiated prices will not vary 
from this estimate. Utility / Septic Relocation (5% of 

Construction) 



City: Overland Park    Basin & Watershed:  Blue River
Location: 170th Terrace and Switzer - West Crossing
Description of problem: Residential homes and excessive residential street flooding (Alternative II)

Flood Problem Rating

Factor # Factor Description
Eliminates 

Factor
Rating 
Points

Frequency 
Multiplier

Severity 
Multiplier  Total Points 

1 Loss of Life 40 1
2 Flooding of habitable building 3 40 3 1 120                    
3 Flooding of garages and outbuildings 2 20
4 Flooding arterial street of more than 7 inches 5,6,7 30
5 Flooding collector street of more than 7 inches 4,6,7 25
6 Flooding residential street of more than 7 inches 4,5,7 20 2 1.5 60                      
7 Widespread or long-term ponding in streets 4,5,6 20 1

8
Erosion threatens habitable buildings, utilities, streets, 
bridges 9 30

9 Erosion significant in unmaintained areas 8 10
10 Erosion causes imminent drainage structure collapse 11,12 30 1
11 Erosion causes marginal drainage structural collapse 10,12 15 1
12 Erosion causes failure of drainage structure 10,11 10 1
13 Other cities receiving benefits 20 1
14 Other cities contributing to flooding problem 10 1

  

                    Project Total Points 180                  
                    Estimated Total Project Cost                                                                                                                                                          617,000           
                    Priority Rating = Total Project Cost/Total Points 3,428               

Applies To Frequency Multiplier
Multiplier 

Value

2-7 One time in ten years or by 6 to 10- to 100-year design storm 1
2-7 Two time in ten years or by 5- to 10-year design storm 2

2-7
Three or more times in ten years or less than under 5-year 
design storm 3

13,14 1 city receiving benefit 1
13,14 2 cities receiving benefit 2
13,14 3 or more cities receiving benefit 3

Applies to # Severity Description
Multiplier 

Value

1 Number of known deaths     *=1 for each death *
2,3 1-5  buildings flooded historically or by 100-year design storm 1
2,3 6-9 buildings flooded historically or by 100-year design storm 2
2,3 10 or more  buildings flooded historically or by 100-year design storm 3

4, 5, 6 Restricts emergency vehicles 1.5
8 Nuisance erosion creates maintenance problems 1
8 Moderate erosion, failure of structure or facility within next 5 years possible 2
8 Severe erosion, failure of structure or facility imminent 3

10-12 Collapse causes flooding of land by 100-year design storm 1
10-12 Collapse causes flooding of garages/outbuildings by 100-year design storm 1.5
10-12 Collapse causes 1-3 habitable buildings to be flooded 2
10-12 Collapse Causes 4-6 habitable building to flooded 3
10-12 Collapse Causes more than 6 habitable buildings to be flooded 4



CITY OF OVERLAND PARK
170th Terrace & Switzer Preliminary Engineering Study
Johnson County SMP. No BR-10-002

City Project No. SD-1438 Date:

Bid Items

No. Item Description Unit Unit Price Quantity Total Cost

1 Clearing and Grubbing Lump Sum 10,000$                   1 10,000$                   
2 Removal of Existing Structures Lump Sum 5,000$                     1 5,000$                     

3 Ditch / Swale Grading Each 2,500$                     1 2,500$                     

3 Type I Street Repair Sq. Yd. 90$                          63 5,650$                     

4 East Culvert (8x3 ft RCB) Each 500$                        41 20,500$                   
5 8 x 3 ft RCB Headwall (with wingwalls) Each 4,000$                     2 8,000$                     
6 Riprap (24") Cubic Yard 80$                          30 2,370$                     

7 Traffic Control Lump Sum 8,000$                     1 8,000$                     

8 Tree Replacement Each 350.00$                   1 350$                        

Sodding Sq. Yd. 5$                            356 1,778$                     
9 Landscaping Lump Sum 3,000$                     1 3,000$                     
10 Lawn Sprinkler System (Est.) Each 2,000$                     2 4,000$                     

10 Erosion Control Each 9,000$                     1 9,000$                     

11 Contractor Construction Staking Lump Sum 8,000$                     1 8,000$                     

Notes:
Construction Cost 88,000$                   
Contingency (20%) 18,000$                   

2018 Total Construction Cost 106,000$                

House No. Address
 2018 Johnson 
County Appraised 
Value 

1 10610 W 170th Terr. 250,800$                 
2 10535 W 170th Terr. 273,000$                

2018 Property Acquisition Total 524,000$                 
Demolition, Grading, Utility Disconnection (25% of Property Value) 131,000$                 

Engineering & Survey (Design) 30,000$                   
5,000$                     

Construction Inspection 20,000$                   

2018 SMP Eligible Project Cost 816,000$                 

Due to the conceptual nature of this estimate, sums have been rounded to the nearest $1000.
5,000$                     

2018 Total Project Cost 821,000$                

All Unit Prices based on 2018 values.  The costs shown on this estimate represent an estimate of 
probable costs prepared in good faith and with reasonable care.  HNTB has no control over the costs of 
construction labor, materials, or equipment, nor over competitive bidding or negotiating methods and 
does not make any commitment or assume any duty to assure that bids or negotiated prices will not vary 
from this estimate.

Utility Relocation (5% of Construction) 

Easement Acquisition (Administrative) 

January 24, 2019

East Crossing - Alternative 1 (Buyout) Estimate



City: Overland Park    Basin & Watershed:  Blue River
Location: 170th Terrace and Switzer - East Crossing
Description of problem: Residential homes and excessive residential street flooding (Alternative I)

Flood Problem Rating

Factor # Factor Description
Eliminates 

Factor
Rating 
Points

Frequency 
Multiplier

Severity 
Multiplier  Total Points 

1 Loss of Life 40 1
2 Flooding of habitable building 3 40 3 1 120                    
3 Flooding of garages and outbuildings 2 20
4 Flooding arterial street of more than 7 inches 5,6,7 30
5 Flooding collector street of more than 7 inches 4,6,7 25
6 Flooding residential street of more than 7 inches 4,5,7 20 1 1.5 30                      
7 Widespread or long-term ponding in streets 4,5,6 20 1

8
Erosion threatens habitable buildings, utilities, streets, 
bridges 9 30

9 Erosion significant in unmaintained areas 8 10
10 Erosion causes imminent drainage structure collapse 11,12 30 1
11 Erosion causes marginal drainage structural collapse 10,12 15 1
12 Erosion causes failure of drainage structure 10,11 10 1
13 Other cities receiving benefits 20 1
14 Other cities contributing to flooding problem 10 1

  

                    Project Total Points 150                  
                    Estimated Total Project Cost                                                                                                                                                          816,000           
                    Priority Rating = Total Project Cost/Total Points 5,440               

Applies To Frequency Multiplier
Multiplier 

Value

2-7 One time in ten years or by 6 to 10- to 100-year design storm 1
2-7 Two time in ten years or by 5- to 10-year design storm 2

2-7
Three or more times in ten years or less than under 5-year 
design storm 3

13,14 1 city receiving benefit 1
13,14 2 cities receiving benefit 2
13,14 3 or more cities receiving benefit 3

Applies to # Severity Description
Multiplier 

Value

1 Number of known deaths     *=1 for each death *
2,3 1-5  buildings flooded historically or by 100-year design storm 1
2,3 6-9 buildings flooded historically or by 100-year design storm 2
2,3 10 or more  buildings flooded historically or by 100-year design storm 3

4, 5, 6 Restricts emergency vehicles 1.5
8 Nuisance erosion creates maintenance problems 1
8 Moderate erosion, failure of structure or facility within next 5 years possible 2
8 Severe erosion, failure of structure or facility imminent 3

10-12 Collapse causes flooding of land by 100-year design storm 1
10-12 Collapse causes flooding of garages/outbuildings by 100-year design storm 1.5
10-12 Collapse causes 1-3 habitable buildings to be flooded 2
10-12 Collapse Causes 4-6 habitable building to flooded 3
10-12 Collapse Causes more than 6 habitable buildings to be flooded 4



CITY OF OVERLAND PARK
170th Terrace & Switzer Preliminary Engineering Study
Johnson County SMP. No BR-10-002

City Project No. SD-1438 Date:

Bid Items

No. Item Description Unit Unit Price Quantity Total Cost

1 Pre Construction Survey Each 400$                        4 1,600$                     

2 Clearing and Grubbing Lump Sum 5,000$                     1 5,000$                     
3 Removal of Existing Structures Lump Sum 5,000$                     1 5,000$                     

4 Ditch / Swale Grading Each 2,500$                     1 2,500$                     

5 Type I Street Repair Sq. Yd. 90$                          63 5,650$                     

6 Inlet (6'x6') (Area) Each 6,500$                     2 13,000$                   
7 Junction Box (6'x6') Each 6,500$                     1 6,500$                     
8 48" Storm Sewer (RCP) Ln. Ft. 240$                        718 172,320$                 

9 Fence (Wood) Ln. Ft. 30$                          305 9,150$                     

10 Traffic Control Lump Sum 8,000$                     1 8,000$                     

11 Tree Replacement Each 350.00$                   15 5,250$                     
12 Sodding Sq. Yd. 5$                            2,393 11,967$                   
13 Temporary Seeding Acre 1,000$                     1 1,000$                     
14 Landscaping Lump Sum 8,000$                     1 8,000$                     
15 Lawn Sprinkler System (Est.) Each 2,000$                     4 8,000$                     

16 Erosion Control Each 15,000$                   1 15,000$                   

17 Contractor Construction Staking Lump Sum 8,000$                     1 8,000$                     

Notes:
Construction Cost 286,000$                 
Contingency (20%) 57,000$                   

2018 Total Construction Cost 343,000$                

Engineering & Survey (Design) 34,000$                   
17,000$                   

Construction Inspection 39,000$                   

Due to the conceptual nature of this estimate, sums have been rounded to the nearest $1000. 2018 SMP Eligible Project Cost 433,000$                

17,000$                   

2018 Total Project Cost 450,000$                

Easement Acquisition (Administrative) 

January 24, 2019

East Crossing - Alternative 2 (Storm Sewer) Cost Estimate

All Unit Prices based on 2018 values.  The costs shown on this estimate represent an estimate of 
probable costs prepared in good faith and with reasonable care.  HNTB has no control over the costs of 
construction labor, materials, or equipment, nor over competitive bidding or negotiating methods and 
does not make any commitment or assume any duty to assure that bids or negotiated prices will not vary 
from this estimate. Utility / Septic Relocation (5% of 

Construction) 



City: Overland Park    Basin & Watershed:  Blue River
Location: 170th Terrace and Switzer - East Crossing
Description of problem: Residential homes and excessive residential street flooding (Alternative II)

Flood Problem Rating

Factor # Factor Description
Eliminates 

Factor
Rating 
Points

Frequency 
Multiplier

Severity 
Multiplier  Total Points 

1 Loss of Life 40 1
2 Flooding of habitable building 3 40 3 1 120                    
3 Flooding of garages and outbuildings 2 20
4 Flooding arterial street of more than 7 inches 5,6,7 30
5 Flooding collector street of more than 7 inches 4,6,7 25
6 Flooding residential street of more than 7 inches 4,5,7 20 1 1.5 30                      
7 Widespread or long-term ponding in streets 4,5,6 20 1

8
Erosion threatens habitable buildings, utilities, streets, 
bridges 9 30

9 Erosion significant in unmaintained areas 8 10
10 Erosion causes imminent drainage structure collapse 11,12 30 1
11 Erosion causes marginal drainage structural collapse 10,12 15 1
12 Erosion causes failure of drainage structure 10,11 10 1
13 Other cities receiving benefits 20 1
14 Other cities contributing to flooding problem 10 1

  

                    Project Total Points 150                  
                    Estimated Total Project Cost                                                                                                                                                          433,000           
                    Priority Rating = Total Project Cost/Total Points 2,887               

Applies To Frequency Multiplier
Multiplier 

Value

2-7 One time in ten years or by 6 to 10- to 100-year design storm 1
2-7 Two time in ten years or by 5- to 10-year design storm 2

2-7
Three or more times in ten years or less than under 5-year 
design storm 3

13,14 1 city receiving benefit 1
13,14 2 cities receiving benefit 2
13,14 3 or more cities receiving benefit 3

Applies to # Severity Description
Multiplier 

Value

1 Number of known deaths     *=1 for each death *
2,3 1-5  buildings flooded historically or by 100-year design storm 1
2,3 6-9 buildings flooded historically or by 100-year design storm 2
2,3 10 or more  buildings flooded historically or by 100-year design storm 3

4, 5, 6 Restricts emergency vehicles 1.5
8 Nuisance erosion creates maintenance problems 1
8 Moderate erosion, failure of structure or facility within next 5 years possible 2
8 Severe erosion, failure of structure or facility imminent 3

10-12 Collapse causes flooding of land by 100-year design storm 1
10-12 Collapse causes flooding of garages/outbuildings by 100-year design storm 1.5
10-12 Collapse causes 1-3 habitable buildings to be flooded 2
10-12 Collapse Causes 4-6 habitable building to flooded 3
10-12 Collapse Causes more than 6 habitable buildings to be flooded 4
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Duin, Ybairy <ybairy.duin@opkansas.org>

170th Terrace & Switzer Road Stormwater Improvements - PES Request 

Smith, Sarah, PWK <Sarah.Smith@jocogov.org> Wed, Oct 3, 2018 at 3:53 PM
To: "Basalo, Lorraine" <lorraine.basalo@opkansas.org>, "Kellenberger, Lee, PWK" <Lee.Kellenberger@jocogov.org>, "Lage,
Kent, PWK" <Kent.Lage@jocogov.org>
Cc: Ybairy Duin <ybairy.duin@opkansas.org>, Pete Jarchow <pjarchow@hntb.com>, Lauren Garwood
<lauren.garwood@opkansas.org>

Lorraine, I have reviewed the PES request and it appears to meet our requirements.  Kent will assign a project number
shortly.  Will you be reques�ng any funds for the PES?  If yes we will need a copy of your agreement with the consultant.

 

Sarah

 

 

Sarah D. Smith, PE, ENV SP

Stormwater Engineer/Project Manager

Public Works & Infrastructure

1800 Old Highway 56, Olathe, Kansas 66061

Direct 913-715-8330 | Fax 913-715-2453

Office 913-715-8300 | TDD 800-766-3777

 

jocogov.org | @jocogov | F/jocogov

 

From: Basalo, Lorraine [mailto:lorraine.basalo@opkansas.org]  
Sent: Wednesday, October 3, 2018 3:34 PM 
To: Kellenberger, Lee, PWK <Lee.Kellenberger@jocogov.org> 
Cc: Smith, Sarah, PWK <Sarah.Smith@jocogov.org>; Ybairy Duin <ybairy.duin@opkansas.org>; Pete Jarchow
<pjarchow@hntb.com>; Lauren Garwood <lauren.garwood@opkansas.org> 
Subject: Re: 170th Terrace & Switzer Road Stormwater Improvements - PES Request

[Quoted text hidden]

https://maps.google.com/?q=1800+Old+Highway+56,+Olathe,+Kansas+66061&entry=gmail&source=g
http://www.jocogov.org/dept/public-works/stormwater-management/program-overview
http://www.jocogov.org/
http://www.twitter.com/jocogov
http://www.facebook.com/jocogov
mailto:lorraine.basalo@opkansas.org
mailto:Lee.Kellenberger@jocogov.org
mailto:Sarah.Smith@jocogov.org
mailto:ybairy.duin@opkansas.org
mailto:pjarchow@hntb.com
mailto:lauren.garwood@opkansas.org


City: Overland Park    Basin & Watershed:  Blue River

Location: 170
th

 Terrace and Switzer

Description of problem: Residential homes and excessive residential street flooding

Flood Problem Rating

Factor # Factor Description

Eliminates 

Factor

Rating 

Points

Frequency 

Multiplier

Severity 

Multiplier  Total Points 

1 Loss of Life 40 1

2 Flooding of habitable building 3 40 3 1 120                    

3 Flooding of garages and outbuildings 2 20

4 Flooding arterial street of more than 7 inches 5,6,7 30

5 Flooding collector street of more than 7 inches 4,6,7 25

6 Flooding residential street of more than 7 inches 4,5,7 20 2 1.5 60                      

7 Widespread or long-term ponding in streets 4,5,6 20 1

8

Erosion threatens habitable buildings, utilities, streets, 

bridges 9 30

9 Erosion significant in unmaintained areas 8 10

10 Erosion causes imminent drainage structure collapse 11,12 30 1

11 Erosion causes marginal drainage structural collapse 10,12 15 1

12 Erosion causes failure of drainage structure 10,11 10 1

13 Other cities receiving benefits 20 1

14 Other cities contributing to flooding problem 10 1

  

                    Project Total Points 180                    

                    Estimated Total Project Cost                                                                                                                                                           973,000             

                    Priority Rating = Total Project Cost/Total Points 5,406                 

Applies To Frequency Multiplier

Multiplier 

Value

2-7

One time in ten years or by 6 to 10- to 100-year design 

storm 1

2-7 Two time in ten years or by 5- to 10-year design storm 2

2-7

Three or more times in ten years or less than under 5-year 

design storm 3

13,14 1 city receiving benefit 1

13,14 2 cities receiving benefit 2

13,14 3 or more cities receiving benefit  3

Applies to # Severity Description

Multiplier 

Value

1 Number of known deaths     *=1 for each death *

2,3 1-5  buildings flooded historically or by 100-year design storm 1

2,3 6-9 buildings flooded historically or by 100-year design storm 2

2,3 10 or more  buildings flooded historically or by 100-year design storm 3

4, 5, 6 Restricts emergency vehicles 1.5

8 Nuisance erosion creates maintenance problems 1

8 Moderate erosion, failure of structure or facility within next 5 years possible 2

8 Severe erosion, failure of structure or facility imminent 3

10-12 Collapse causes flooding of land by 100-year design storm 1

10-12 Collapse causes flooding of garages/outbuildings by 100-year design storm 1.5

10-12 Collapse causes 1-3 habitable buildings to be flooded 2

10-12 Collapse Causes 4-6 habitable building to flooded 3

10-12 Collapse Causes more than 6 habitable buildings to be flooded 4


