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APPENDIX A 



Jones Falls HEC-RAS Model Output 

Reach River Sta Profile 
Q Total 

(cfs) 

Min Ch El 

(ft) 

W.S. Elev 

(ft) 

Crit W.S. 

(ft) 

E.G. Elev 

(ft) 

E.G. 

Slope 

(ft/ft) 

Vel Chnl 

(ft/s) 

Flow Area 

(sq ft) 

Top Width 

(ft) 

Froude # 

Chl 

Main 27345.8 P100yr 10200 10200 266.33 278.46 278.72 0.001632 6.25 4086.86 716.47 0.34 

Main 27194.9 P100yr 10200 10200 266.57 278.35 278.49 0.001004 5.15 5109.25 828.22 0.27 

Main 26766.7 P100yr 10200 10200 262.01 278.19 271.12 278.25 0.000273 3.11 7953.49 1162.94 

Main 26717.1 

 

Culvert Culvert 

        
Main 26660.8 P100yr 10200 10200 262.03 274.48 273.01 275.15 0.001156 5.48 3820.51 831.59 

Main 26470.4 P100yr 10200 10200 261.31 274.25 272.27 274.76 0.002535 8.09 3227.51 1081.48 

Main 26017.7 P100yr 11700 11700 258.07 273.69 270.65 273.97 0.001169 5.92 4653.48 1123.36 

Main 25503.4 P100yr 11700 11700 257.49 272.95 273.3 0.001428 6.5 3410.19 581.29 0.32 

Main 25152 P100yr 11700 11700 256.99 272.21 267.39 272.71 0.001872 7.65 2605.62 679.99 

Main 24829 P100yr 11700 11700 255.6 271.72 266.15 272.21 0.001282 6.91 2337.79 532.13 

Main 24664.9 

 

Bridge Mult Open 
       

Main 24512.7 P100yr 11700 11700 254.84 269.33 267.31 270.83 0.004465 11.25 1417.96 528.07 

Main 24429.4 P100yr 11700 11700 253.78 269.11 266.57 270.29 0.004192 11.5 2043.82 459.77 

Main 24353.2 P100yr 11700 11700 254.77 269.21 265.59 269.77 0.001882 7.85 2308.39 453.67 

Main 24318.9 

 

Bridge Bridge 

        
Main 24250.3 P100yr 11700 11700 254.73 268.61 264.46 269.26 0.002252 8.16 2118.05 491.5 

Main 24058.8 P100yr 11700 11700 253.06 268.23 264.14 268.84 0.002048 7.25 2420.54 373.6 

Main 23568.3 P100yr 11900 11900 252.54 266.68 263.58 267.59 0.003066 9.38 2379.82 376.83 

Main 22956.7 P100yr 11900 11900 251.1 263.92 265.05 0.005847 11.4 2331.23 434.51 0.64 

Main 22334.6 P100yr 11900 11900 249.63 261.99 259.2 262.48 0.002698 7.87 3505.02 623.91 

Main 21604.2 P100yr 11900 11900 247.91 261.24 256.38 261.35 0.000857 5 6366.3 1017.39 



Reach River Sta Profile 
Q Total 

(cfs) 

Min Ch El 

(ft) 

W.S. Elev 

(ft) 

Crit W.S. 

(ft) 

E.G. Elev 

(ft) 

E.G. 

Slope 

(ft/ft) 

Vel Chnl 

(ft/s) 

Flow Area 

(sq ft) 

Top Width 

(ft) 

Froude # 

Chl 

Main 21154.4 P100yr 11900 11900 246.78 261.09 254.48 261.14 0.000262 2.92 8293.93 1112.47 

Main 20794.5 P100yr 11900 11900 244.13 261.06 252.6 261.09 0.000057 1.47 8681.45 1212.58 

Main 20559 P100yr 11900 11900 245.33 261.02 254.08 261.07 0.000279 3.28 10160.07 1415.22 

Main 20259.4 P100yr 11900 11900 244.5 260.95 254.03 261 0.000224 3.01 10295.08 1421.05 

Main 20185.5 

 

Bridge Mult Open 
       

Main 20100.7 P100yr 11900 11900 244.28 260.49 253.85 260.53 0.000128 2.26 9162.01 1244.57 

Main 20016.7 P100yr 11900 11900 242.59 260.14 260.43 0.000911 5.97 4324.27 631.86 0.27 

Main 19860.8 P100yr 11900 11900 241.05 260.14 252.77 260.25 0.00037 4.07 6220.35 727.22 

Main 19794.9 

 

Culvert Culvert 

        
Main 19726.2 P100yr 11900 11900 241.86 257.2 251.8 257.5 0.001043 6.2 3849.57 496.97 

Main 19472.4 P100yr 12900 12900 239.66 256.99 252.05 257.24 0.000822 5.79 4880.79 700.53 

Main 19291.1 P100yr 12900 12900 238.62 256.82 251.99 257.08 0.000858 5.99 5519.7 834.18 

Main 19132.6 P100yr 12900 12900 238.43 256.26 249.29 256.88 0.00123 6.95 2626.45 895.78 

Main 19097.7 P100yr 12900 12900 238.39 256.4 248.04 256.65 0.000651 5.23 3958.53 1106.36 

Main 18917.1 

 

Bridge Bridge 

        
Main 18710.1 P100yr 12900 12900 237.35 255.09 247.99 255.62 0.00118 7.39 2873.85 786.64 

Main 18400.4 P100yr 12900 12900 234.71 254.82 246.84 255.22 0.001024 6.69 3615.38 291.84 

Main 18092.3 P100yr 14100 14100 235.24 253.81 248.09 254.73 0.002037 9.43 2747.96 372.01 

Main 17810.5 P100yr 14100 14100 234.37 253.67 246.27 254.16 0.000997 6.57 3573.27 515.83 

Main 17769.5 

 

Culvert Culvert 

        
Main 17700.1 P100yr 14100 14100 234.64 250.74 244.69 251.27 0.001196 6.95 3083.63 380.36 

Main 17644.2 P100yr 14100 14100 235.55 249.82 250.97 0.003453 10.09 2189.02 286.2 0.5 

Main 17301.8 P100yr 14100 14100 233.51 248.95 249.89 0.002638 9.7 2185.32 252.72 0.45 



Reach River Sta Profile 
Q Total 

(cfs) 

Min Ch El 

(ft) 

W.S. Elev 

(ft) 

Crit W.S. 

(ft) 

E.G. Elev 

(ft) 

E.G. 

Slope 

(ft/ft) 

Vel Chnl 

(ft/s) 

Flow Area 

(sq ft) 

Top Width 

(ft) 

Froude # 

Chl 

Main 16983.7 P100yr 14100 14100 233.36 248.28 249.09 0.002276 8.08 2161.27 226.2 0.41 

Main 16555.6 P100yr 14100 14100 231.69 248.01 248.32 0.000969 5.95 3601.27 342.41 0.27 

Main 16163.6 P100yr 14100 14100 231.45 246.82 247.96 0.002526 9.36 1842.68 200.04 0.44 

Main 15859.3 P100yr 14100 14100 231.2 245.97 247.31 0.003768 10.7 1850.7 226.61 0.53 

Main 15419.8 P100yr 14200 14100 231.03 245.57 241 246.31 0.002031 7.79 2668.01 289.26 

Main 14978.6 P100yr 14200 14200 230.05 244.53 245.33 0.002448 9.02 2409.62 286.74 0.43 

Main 14484.9 P100yr 14200 14200 229.07 243.37 244.19 0.002747 9.19 2354.08 302.91 0.45 

Main 14005.4 P100yr 14400 14200 229.32 243.19 243.35 0.000752 4.74 5188.11 642.1 0.24 

Main 13546.2 P100yr 14400 14400 227.79 242.41 242.81 0.001703 7.38 3686.87 395.77 0.36 

 

  



Jones Falls Tributary 1 HEC-RAS Model Output 

Reach River Sta Profile 
Q Total 

(cfs) 
Min Ch El 

(ft) 
W.S. Elev 

(ft) 
Crit W.S. 

(ft) 
E.G. Elev 

(ft) 

E.G. 
Slope 
(ft/ft) 

Vel Chnl 
(ft/s) 

Flow Area 
(sq ft) 

Top Width 
(ft) 

Froude # 
Chl 

Main 2546.9 P100yr 1600 260 267.72 267.72 268.41 0.006419 7.75 340.24 246.72 0.55 

Main 2327.3 P100yr 1600 256.01 260.84 260.84 261.86 0.016608 11.18 273.77 128 0.93 

Main 2168.8 P100yr 1600 251.78 257.62 257.62 258.38 0.012486 9.8 344.05 190.32 0.79 

Main 2139.2  Culvert          

Main 2098.2 P100yr 1600 249.78 255.26 255.26 256.14 0.009748 8.7 318.29 182.14 0.71 

Main 2024.9 P100yr 1600 248.45 253.5 253.5 254.35 0.018575 10.7 310.08 153.45 0.95 

Main 1942.9 P100yr 1600 246.96 251.79 251.79 252.67 0.013708 9.4 290.08 163.65 0.82 

Main 1504.4 P100yr 1600 241.78 246.77  247.33 0.006461 7.18 446.1 262 0.6 

Main 1354.6 P100yr 1600 238.06 247.04  247.07 0.00022 1.93 1513.45 316.4 0.12 

Main 1187.5 P100yr 1600 232.99 247.03  247.04 0.000093 1.6 2313.65 344.58 0.08 

Main 887.4 P100yr 1600 229.93 247.01  247.03 0.00004 1.32 2999.38 392.62 0.06 

Main 644.5 P100yr 1600 229.02 247.01  247.02 0.000011 0.72 3790.37 305.68 0.03 

Main 458.1 P100yr 1600 227.27 246.99 231.55 247.01 0.000034 1.35 1493.36 580.55 0.05 

Main 373.5  Culvert          

Main 274.5 P100yr 1600 225.81 231.51 231.25 233.33 0.014483 11.53 165 86.09 0.9 

Main 197.6 P100yr 1600 226.24 231.61 230.32 232.01 0.005005 6.35 368.52 269.62 0.52 

 

  



Jones Falls Tributary 3 HEC-RAS Model Output 

Reach River Sta Profile 
Q Total 

(cfs) 
Min Ch El 

(ft) 
W.S. Elev 

(ft) 
Crit W.S. 

(ft) 
E.G. Elev 

(ft) 

E.G. 
Slope 
(ft/ft) 

Vel Chnl 
(ft/s) 

Flow Area 
(sq ft) 

Top Width 
(ft) 

Froude # 
Chl 

Main 2981 P100yr 1460 301.06 310.75  310.93 0.0013 4.81 647.85 112.81 0.29 

Main 2864.9 P100yr 1460 295.24 310.82  310.85 0.000112 2.07 1406.83 144.42 0.1 

Main 2769.7 P100yr 1460 292.92 310.78  310.84 0.000226 2.72 1131.83 121.64 0.12 

Main 2670.7 P100yr 1460 290.5 310.78  310.81 0.00015 2.2 1409.68 143.87 0.09 

Main 2543.3 P100yr 1460 287.4 310.78  310.8 0.000039 1.47 2295.03 176.45 0.05 

Main 2431.4 P100yr 1460 285.73 310.78  310.8 0.000035 1.44 2341.51 164.59 0.05 

Main 2368.6 P100yr 1460 284.8 310.76 289.32 310.79 0.000026 1.46 1629.91 108.21 0.05 

Main 2270.5  Culvert          

Main 2167.1 P100yr 1460 281.93 304.93 287.29 305.01 0.000088 2.39 658.18 127.25 0.09 

Main 2105.5 P100yr 1460 279.4 304.94 287 304.99 0.000082 2.37 1314.36 174.46 0.08 

Main 2026.9 P100yr 1460 276.61 304.96 283.23 304.97 0.000017 1.16 2537.6 291.13 0.04 

Main 1813.4  Culvert          

Main 1601.5 P100yr 1460 262.59 271.06 269.12 271.98 0.004437 8.84 267.02 58.38 0.55 

Main 1510 P100yr 1460 260.08 268.43 268.43 270.83 0.016461 13.23 139.05 34.35 0.92 

Main 1367.6 P100yr 1460 256.18 263.94 263.94 266.75 0.016578 13.88 124.4 25.46 0.96 

Main 1234.9 P100yr 1460 250.91 260.07  262.36 0.014033 12.22 127.39 18.77 0.78 

Main 1042.6 P100yr 1460 248.19 257.6 257.6 259.5 0.014584 12.02 190.63 63.71 0.81 

Main 921 P100yr 1460 246.47 255 255 255.95 0.008776 9.44 238.22 105.92 0.66 

Main 882.3 P100yr 1460 245.92 254.24 253.83 255.02 0.004769 6.94 230.76 93.79 0.49 

Main 868.4  Bridge          

Main 857.1 P100yr 1460 245.8 253.42 253.42 254.44 0.009807 9.03 197.55 90.27 0.68 

Main 707.6 P100yr 1460 242.14 249.81  250.71 0.005038 8.2 211.28 64.02 0.56 

Main 631.5 P100yr 1460 240.31 249.44 248.58 250.37 0.00401 7.13 205.14 56.37 0.47 

Main 580.6 P100yr 1460 239.08 246.87 246.87 249.79 0.017547 13.98 114.8 21.96 0.95 

 

  



Jones Falls Tributary 4 HEC-RAS Model Output 

Reach River Sta Profile 
Q Total 

(cfs) 
Min Ch El 

(ft) 
W.S. Elev 

(ft) 
Crit W.S. 

(ft) 
E.G. Elev 

(ft) 

E.G. 
Slope 
(ft/ft) 

Vel Chnl 
(ft/s) 

Flow Area 
(sq ft) 

Top 
Width (ft) 

Froude # 
Chl 

Main 1512.9 P100yr 1530 279.63 285.93  286.26 0.003837 5.81 421.34 133.02 0.46 

Main 1316 P100yr 1530 275.47 282.99 282.99 284.86 0.011708 12.23 201.6 69.59 0.84 

Main 1202.1 P100yr 1530 264.86 270.1 270.1 271.93 0.018868 10.91 144.66 41.67 0.99 

Main 1070.5 P100yr 1530 256.43 262.19 262.19 264.28 0.01831 12.05 146.7 37.89 0.97 

Main 859.1 P100yr 1530 240.8 251.36  252.17 0.002964 7.36 239.14 34.69 0.43 

Main 719 P100yr 1530 238.56 251.5  251.79 0.000996 5.36 595.46 96.72 0.27 

Main 682 P100yr 1530 234.49 251.58 241.09 251.68 0.000236 2.63 804.45 103.89 0.13 

Main 649  Culvert          

Main 610.5 P100yr 1530 229 240.08 235.98 240.77 0.002798 7.05 291.27 44.49 0.4 

Main 588.6 P100yr 1530 231.77 238.84 237.99 240.4 0.010096 11.46 217.54 49.33 0.79 

Main 560.9 P100yr 1530 231.77 237.8 237.8 239.98 0.016386 13.44 184.06 48.41 0.99 
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JonesFalls       Plan: Floodplain    9/17/2017 
River = JonesFalls   Reach = Main      RS = 16163.6    Surveyed STA.21+01.52
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JonesFalls       Plan: Floodplain    9/17/2017 
River = JonesFalls   Reach = Main      RS = 15859.3    Surveyed STA.18+04.84
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JonesFalls       Plan: Floodplain    9/17/2017 
River = JonesFalls   Reach = Main      RS = 15419.8    Acquired from DEM.  Invert interpolated from adjacent surveyed s
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JonesFalls       Plan: Floodplain    9/17/2017 
River = JonesFalls   Reach = Main      RS = 14978.6    Surveyed STA.9+24.28
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JonesFalls       Plan: Floodplain    9/17/2017 
River = JonesFalls   Reach = Main      RS = 14484.9    Surveyed STA.4+36.27
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JonesFalls       Plan: Floodplain    9/17/2017 
River = JonesFalls   Reach = Main      RS = 14005.4    Surveyed STA. 1+00.00
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JonesFalls       Plan: Floodplain    9/17/2017 
River = JonesFalls   Reach = Main      RS = 13546.2    Acquired from DEM
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JonesFallsTrib1       Plan: Floodplain    1/23/2018 
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 2546.9    Surveyed Section # 22
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 2327.3    Surveyed Section # 21
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 2168.8    Surveyed Section # 20, extended with DEM.
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 2139.2   Culv    Private Drive #1.  Top of the Road from surveyed data including 
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 2139.2   Culv    Private Drive #1.  Top of the Road from surveyed data including 
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 2098.2    Surveyed Section # 14
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 2024.9    Section not Surveyed, acquired from DEM.  Invert interpolated fr
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 1942.9    Surveyed Section # 13
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 1504.4    Surveyed Section # 12.  Extended Using DEM
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 1354.6    Surveyed Section # 11, extended with DEM.
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 1187.5    Surveyed Section # 10.  Extended Using DEM
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 887.4    Surveyed Section # 9.  Extended Using DEM
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 644.5    Surveyed Section # 8
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 458.1    Surveyed Section # 7.  Extended Using DEM
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 373.5    Culv    BELLONA and  Rail Road.  Top of the Road from surveyed data.  St
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 373.5    Culv    BELLONA and  Rail Road.  Top of the Road from surveyed data.  St
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 274.5    Surveyed Section # 2
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JonesFallsTrib1       Plan: Floodplain    9/13/2017 
River = JonesFallsTrib1   Reach = Main      RS = 197.6    Surveyed Section # 1
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JonesFallsTrib3       Plan: Floodplain    1/23/2018 
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2981    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2864.9    STA.125+00.92
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2769.7    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2670.7    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2543.3    STA.122+68.51
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2431.4    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2368.6    Survey Projected and burned into DEM
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2270.5   Culv    JONES FALLS TERRACE. Top of road from terrain data.  Bridge info
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2270.5   Culv    JONES FALLS TERRACE. Top of road from terrain data.  Bridge info
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2167.1    Survey Projected and burned into DEM
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2105.5    STA.118+88.31
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 2026.9    STA.118+13.00
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 1813.4   Culv    OLD PIMLICO ROAD and INTERSTATE HIGHWAY (I-83).Survey STA.118+13
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 1813.4   Culv    OLD PIMLICO ROAD and INTERSTATE HIGHWAY (I-83).Survey STA.118+13
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 1601.5    STA.113+88.05 
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 1510    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 1367.6    Surveyed STA.111+57.63
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 1234.9    Surveyed STA.110+22.44
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 1042.6    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 921    CheckInvert Not Surveyed, From DEM.  Invert interpolated from ad
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 882.3    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 868.4    BR    Unnamed Wooden Pavillon foot bridge.  Survey station from Sta106
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 868.4    BR    Unnamed Wooden Pavillon foot bridge.  Survey station from Sta106
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 857.1    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 707.6    Surveyed STA.105+24.92 
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 631.5    Not Surveyed, From DEM.  Invert interpolated from adjacents surv
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JonesFallsTrib3       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib3   Reach = Main      RS = 580.6    Surveyed  STA.104+00.00
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JonesFallsTrib4       Plan: Floodplain    1/23/2018 
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 1512.9    Surveyed STA 134+23.46 extended with DEM
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 1316    DEM.  Invert interpolated from surveyed sections.
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 1202.1    Surveyed STA. 131+65.85
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 1070.5    Surveyed STA. 130+35.27
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 859.1    Surveyed STA. 128+32.61
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 719    DEM.  Invert interpolated from surveyed sections.

 (ft)

 (
ft

)

Legend

WS P100yr

Ground

Bank Sta

.1 .045 .1



 

0 20 40 60 80 100 120 140 160 180
230

235

240

245

250

255

260

265

270

JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 682    DEM.  Inverts projected from  STA. 126+51.86
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 649      Culv    Dirt Road.  Top of road from terrain data.  Bridge info from sur

 (ft)

 (
ft

)

Legend

WS P100yr

Ground

Ineff

Bank Sta

.1 .04 .1

 

0 50 100 150 200
225

230

235

240

245

250

255

260

265

JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 649      Culv    Dirt Road.  Top of road from terrain data.  Bridge info from sur
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 610.5    DEM.  Inverts projected from  STA. 126+00.00
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 588.6    DEM
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JonesFallsTrib4       Plan: Floodplain    9/21/2017 
River = JonesFallsTrib4   Reach = Main      RS = 560.9    DEM
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cHECk-RAS Report

HEC-RAS Project: jonesfalls.prj
Plan File: jonesfalls.p01
Geometry File: jonesfalls.g01
Flow File: jonesfalls.f01
Report Date: 9/21/2017

Message ID Message Cross sections affected Comments
BR LF 01 This is ($strucname$). The

selected profile is
$profilename$. Type of flow is
low flow because, 1. EGEL 3 of
$egel3$ is less than or equal to
MinTopRd of $minelweirflow$. 2.
EGEL 3 of $egel3$ is less than
MxLoCdU of $mxlocdu$.

18892.1(Bridge-UP);
20160.4(MultiOpen-UP);
24639.8(MultiOpen-UP)

OK

BR LW 01 This is a Bridge Section. The
selected profile is
$profilename$. Type of flow is
low and weir flow because, 1.
EGEL 3 of $egel3$ is greater than
MinTopRd of $minelweirflow$ . 2.
EGEL 3 of $egel3$ is less than
MxLoCdU of $mxlocdu$ .

24293.8(Bridge-UP) OK

CV LF 01 This is ($strucname$). The
selected profile is
$profilename$. Type of flow is
low flow because,    1.  EGEL 3
of $egel3$ is less than or equal
to MinTopRd of $minelweirflow$ .
2.  EGEL 3 of $egel3$ is less
than MxLoCdU of $mxlocdu$ .

26692 OK

CV PF 01 This is ($strucname$). The
selected profile is
$profilename$. Type of flow is
pressure flow because,
          1.  EGEL 3 of $egel3$
is less than or equal to MinTopRd
of $minelweirflow$.
          2.  CulvWSIn of
$Culv_WS_Inlet$ is equal to or
greater than MxLoCdU
               of $mxLocdu$.
          3.  CulvWSOut of
$culvwsoutlet$ is equal to or
greater than MxLoCdD
               of $mxlocdd$.

17769.5; 19769.8; 26692 OK

CV PW 01 This is ($strucname$).
The selected profile is
$profilename$. Type of flow is
pressure and weir flow because,
1.  EGEL 3 of $egel3$ is greater
than MinTopRd of
$Min_El_Weir_Flow$.
2.  EGEL 3 of $egel3$ is greater
than MxLoCdU of $MxLoCdU$.

17769.5; 19769.8; 20160.4; 26692 OK

MP DC 01 The $profilename1$ QTotal of
$qtotal1$ is higher than the
$profilename2$ QTotal of
$qtotal2$.

13546.2; 14005.4; 14484.9;
14978.6; 15419.8; 15859.3;
16163.6; 16366.7; 16555.6;
16983.7; 17301.8; 17644.2;
17700.1; 17769.5(Culvert-UP);
17810.5; 18071.3; 18375.2; 18685;
18892.1(Bridge-UP); 19049.6;
19107.5; 19266; 19447.3; 19701.1;
19835.7; 19991.6; 20075.7;
20160.4(MultiOpen-DN);
20160.4(MultiOpen-UP); 20234.3;
20533.9; 20769.4; 21129.3;
21579.1; 22309.5; 22931.6;
23543.2; 24033.7; 24225.3;
24293.8(Bridge-UP); 24328.1;
24404.3; 24487.6;
24639.8(MultiOpen-DN); 24803.9;
25126.9; 25478.4; 25992.6;
26445.3; 26635.8; 26692(Culvert-
DN); 26741.6; 27169.8; 27320.8

NA



MP WS 01 The $profilename1$ WSEL of
$wsel1$ is higher than the
$profilename2$ WSEL of $wsel2$.

13546.2; 14005.4; 14484.9;
14978.6; 15419.8; 15859.3;
16163.6; 16366.7; 16555.6;
16983.7; 17301.8; 17644.2;
17700.1; 17810.5; 18071.3;
18375.2; 18685; 19049.6; 19107.5;
19266; 19447.3; 19701.1; 19835.7;
19991.6; 20075.7; 20234.3;
20533.9; 20769.4; 21129.3;
21579.1; 22309.5; 22931.6;
23543.2; 24033.7; 24225.3;
24328.1; 24404.3; 24487.6;
24803.9; 25126.9; 25478.4;
25992.6; 26445.3; 26635.8;
26741.6; 27169.8; 27320.8

MP WS 01 The $profilename1$ WSEL of
$wsel1$ is higher than the
$profilename2$ WSEL of $wsel2$.

13546.2; 14005.4; 14484.9;
14978.6; 15419.8; 15859.3;
16163.6; 16366.7; 16555.6;
16983.7; 17301.8; 17644.2;
17700.1; 17810.5; 18071.3;
18375.2; 18685; 19049.6; 19107.5;
19266; 19447.3; 19701.1; 19835.7;
19991.6; 20075.7; 20234.3;
20533.9; 20769.4; 21129.3;
21579.1; 22309.5; 22931.6;
23543.2; 24033.7; 24225.3;
24328.1; 24404.3; 24487.6;
24803.9; 25126.9; 25478.4;
25992.6; 26445.3; 26635.8;
26741.6; 27169.8; 27320.8

NA

MS IF 01S2L This is Section 2 of Multiple
Structures.
Left Ineffective Flow Station was
not considered at Section 2.
The Multiple Block Ineffective
Flow option should be used.
The left ineffective flow
elevation should be higher than
the highest discharge that has
low flow or pressure flow or less
than the WSEL of the lowest
discharge that has weir flow.
The placement of the ineffective
flow stations is explained on
page 5-10 of the
Applications Guide (HEC, 2010).

20160.4(MultiOpen);
24639.8(MultiOpen)

Multiple blocked
ineefectives are used
to block off the low
spots. No change

MS IF 01S2R This is Section 2 of Multiple
Structures.
Right Ineffective Flow Station
was not considered at Section 2.
Multiple Block Ineffective Flow
option should be used.
The right ineffective flow
elevation should be higher than
the highest discharge that has
low flow or pressure flow or less
than the WSEL of the lowest
discharge that has weir flow.
The placement of the ineffective
flow stations is explained on
page 5-10  the
Applications Guide (HEC, 2010).

20160.4(MultiOpen);
24639.8(MultiOpen)

Multiple blocked
ineefectives are used
to block off the low
spots. No change

MS IF 01S3L This is Section 3 of Multiple
Structures.
Left Ineffective Flow Station was
not considered at Section 3.
Multiple Block Ineffective Flow
option should be used.
The left ineffective flow
elevation should be equal to
$LMnTpRdU$.
The placement of the  ineffective
flow stations is explained on
page 5-10 of the
Applications Guide (HEC, 2010).

20160.4(MultiOpen);
24639.8(MultiOpen)

Multiple blocked
ineefectives are used
to block off the low
spots. No change



MS IF 01S3R This is Section 3 of Multiple
Structures.
Right Ineffective Flow Station
was not considered at Section 3.
Multiple Block Ineffective Flow
option should be used.
The right ineffective flow
elevation should be equal to
$RMnTpRdU$.
The placement of the  ineffective
flow stations is explained on
page 5-10 of the
Applications Guide (HEC, 2010).

20160.4(MultiOpen);
24639.8(MultiOpen)

Multiple blocked
ineefectives are used
to block off the low
spots. No change

NT RC 01L All of the left overbank
Manning’s "n" values are less
than 0.030.
The "n" values for the overbank
areas are usually larger than
0.030 (Chow, 1959, page 113).
The "n" value(s) should be re-
evaluated.
Follow the procedure outlined to
compute the overbank "n" value(s)
for a natural floodplain (FHWA,
1984).
Or follow the procedure outlined
to compute the "n" values for
urban development (USGS, 1977).
Please submit supporting
information on the evaluation of
the "n" values.

17769.5(Culvert-UP); 17810.5;
18071.3; 18375.2; 18685;
18892.1(Bridge-DN);
18892.1(Bridge-UP); 19049.6;
19107.5; 19266; 19447.3; 19701.1;
19769.8(Culvert-DN);
19769.8(Culvert-UP); 19835.7;
19991.6; 20075.7;
20160.4(MultiOpen-DN);
20160.4(MultiOpen-UP); 20234.3;
20533.9; 20769.4; 21129.3;
21579.1; 24033.7; 24225.3;
24293.8(Bridge-DN);
24293.8(Bridge-UP); 24328.1;
24404.3; 24487.6;
24639.8(MultiOpen-DN);
24639.8(MultiOpen-UP); 24803.9;
25126.9; 25478.4; 25992.6;
26445.3; 26635.8; 26692(Culvert-
DN); 27169.8

Mannings n values are
based off on the ortho
imagery. They match
well with the orthos,
no change required

NT RC 01R All of the right overbank "n"
values are less than 0.030.
Manning’s "n" values for the
overbank areas are usually larger
than 0.030 (Chow, 1959, page
113).
The "n" value(s) should be re-
evaluated.
Follow the procedure on pages 17
and 54 of (FHWA, 1984) to compute
the overbank "n" value for the
natural floodplain.
Or follow the procedure in (USGS,
1977) to compute the "n" value
for urban development.
Please submit supporting
information on the evaluation of
"n" value.

14484.9; 14978.6; 15419.8;
15859.3; 16163.6; 16366.7;
16555.6; 19107.5; 19266; 19447.3;
19701.1; 19769.8(Culvert-DN);
19769.8(Culvert-UP); 19835.7;
19991.6; 20075.7;
20160.4(MultiOpen-DN); 21129.3

Mannings n values are
based off on the ortho
imagery. They match
well with the orthos,
no change required

ST DT 01B This is ($strucname$). 'Upstream
Dist' of $distup$  in "Bridge
Width Table" is less than the
height of the bridge opening of
$height$.  This indicates that
Section 3 may not be placed at
the foot of the road embankment
or wing walls and may not
represent the natural valley
cross section.
Section 3 should be relocated or
provide a statement that it
represents the natural valley
cross section.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.
Lengths at Sections 4, 3 and 2
and 'Upstream Dist' should be
adjusted.

24293.8(Bridge-UP) There are structure
very close by and the
cross sections are
placed to allow the
expansion and
contraction.

ST DT 03 This is ($Structure$) section.
The Contraction Length is longer
than the Expansion Length.
Section 4 channel distance of
$Length_Chnl4$ is longer than
Section 2 channel distance of
$Length_Chnl2$.
Section 4 and Section 1 should be
relocated.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

17769.5(Culvert-UP);
26692(Culvert-UP)

This is a overtopping
structure where the
embankment is
insignificant. No
changes



ST GD 02BD This is the Downstream Bridge
Section.
There is only one bridge.
However, the low cord line
crosses the ground line at more
than two locations.
The ground and deck/roadway data
should be checked.

18892.1(Bridge); 24293.8(Bridge) The deck is dervied
from the LiDAR data and
there is no issues

ST GD 02BU This is the Upstream Bridge
Section.
There is only one bridge.
However, the low cord line
crosses the ground line at more
than two locations.
The ground and deck/roadway data
should be checked.

18892.1(Bridge); 24293.8(Bridge) The deck is dervied
from the LiDAR data and
there is no issues

ST GD 03S2 This is Section 2.
The highest flood frequency that
has weir flow is $Assigned_Name$.
All the ineffective flow
elevations at Section 2 are lower
than the water-surface elevation
at Section 2.
The velocity head at Section 2 is
more than 0.5 foot and more than
the velocity head at Section 1.
Section 2 should be checked to
make sure it represents the
natural valley cross section.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

26692(Culvert) No issues with the
cross section

ST IF 01S3R This is Section 3 of a hydraulic
structure.
The highest flood frequency that
has low or pressure flow is
$profilename$.
However, the Right Ineffective
Flow station was not considered
at Section 3.
The ineffective flow station and
elevation should be inserted.
The right ineffective flow
elevation should be equal to
rmntprdu of $rmntprdu$.
The placement of the right
ineffective flow station is
explained on page 5-7 of
Hydraulic Reference Manual (HEC,
2010).

24639.8(MultiOpen) No issues with the
cross section

ST IF 03S2L This is Section 2.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the left ineffective
flow elevation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel2$.
The ineffective flow elevation
should be  lower than the WSEL at
Section 2.

24225.3(Bridge) The ineffectives are
checked and made sure
they are appropriate

ST IF 03S3L This is Section 3.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the left ineffective
flow elevation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel3$. The
computed upstream LMnTpRd is
$lmntprdu$.
The ineffective flow elevation
should be equal to or lower than
the computed LMnTpRdU.
It should also be lower than the
WSEL at Section 3.

24328.1(Bridge) The ineffectives are
checked and made sure
they are appropriate



ST IF 04S2R This is Section 2.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the right ineffective
flow elevation of $ineffell$  at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of
$wsel2$. The upstream RMnTpRu is
$rmntprdu$. The ineffective flow
elevation should be lower than
the WSEL at Section 2.

24225.3(Bridge) The right ineffective
is outside the opening
and does not affect. No
changes

ST IF 04S3R This is Section 3.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the right ineffective
flow elevation of $ineffell$  at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of
$wsel3$. The computed upstream
RMnTpRd is $rmntprdu$. The
ineffective flow elevation should
be equal to the computed
RMnTpRdU.

24328.1(Bridge) The right ineffective
is outside the opening
and does not affect. No
changes

ST IF 07S1L This is Section 1.
Left Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.
Ineffective flow stations and
elevations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations
are not within the flow path of
the stream.
This message should be ignored if
this section is Section 3 of the
downstream structure.

18375.2(Bridge); 24033.7(Bridge) NA

ST IF 07S1R This is Section 1.
Right Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.
Ineffective flow stations and
elevations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations
are not within the flow path of
the stream.
This message should be ignored if
this section is Section 3 of the
downstream structure.

24033.7(Bridge) NA

ST IF 07S4L This is Section 4.
Left Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.
Ineffective flow stations and
elevations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations
are not within the flow path of
the stream.
This message should be ignored if
this section is Section 2 of the
upstream structure.

19107.5(Bridge); 24404.3(Bridge) NA



ST IF 10S2R This is Section 2 of a
($Structure$).
More than one set of Right
Ineffective Flow Stations were
considered.
There is only one structure at
this location.
Multiple Block Ineffective Flow
option should not be used unless
the area blocked by the
ineffective flow stations  can be
considered non conveyance.
cHECk-RAS will only check the
ineffective flow elevations
adjacent to the structure
opening.

24225.3(Bridge) The ineffectives are
appropriate and based
off the floooing in the
area

ST IF 10S3R This is Section 3 of a
($Structure$).
More than one set of Left
Ineffective Flow Stations were
considered.
There is only one structure at
this location.
Multiple Block Ineffective Flow
option should not be used unless
the area blocked by the
ineffective flow stations  can be
considered non conveyance.
cHECk-RAS will only check the
ineffective flow elevations
adjacent to the structure
opening.

24328.1(Bridge) The ineffectives are
appropriate and based
off the floooing in the
area

XS DC 01 Discharge decreases in the
downstream direction  for
$assignedname$ flood.
There are no lateral structures.
Documentation of hydrologic
analysis is required or provide
explanation.

20160.4(MultiOpen-UP);
24639.8(MultiOpen-UP)

Verified and NA

XS DC 03 Discharge is different between
the upstream side and downstream
side of the structure for
$assignedname$ flood. They should
be the same.

20075.7; 24487.6 Verified and NA

XS DF 01L Divided flow. Flow code will be
DL.
The $assignedname$ flood
discharge has a divided flow.
The starting and ending stations
of the cross section should not
extend beyond the watershed
boundary of the studied stream.
Please review the extent of the
cross section.
If the cross section extends
beyond the watershed boundary
then the cross sections need to
be trimmed and the HEC-RAS
geometry file may need to be
recreated using a GIS program.
Or use the ineffective flow
option, if it has not been
considered, to limit the extent
of the cross section or to block
the divided flow area if it is a
local depression.

19266; 19447.3; 19701.1; 20075.7;
24803.9

The cross section is
correct its not
extended into another
watershed boundary.



XS DF 01R Divided flow. Flow code will be
DR.
The $assignedname$ flood
discharge has a divided flow.
The starting and ending stations
of the cross section should not
extend beyond the watershed
boundary of the studied stream.
Please review the extent of the
cross section.
If the cross section extends
beyond the watershed boundary
then the cross section needs to
be trimmed and the HEC-RAS
geometry file may need to be
recreated using a GIS program.
Or use the ineffective flow
option, if it has not been
considered, to limit the extent
of the cross section or to block
the divided flow area if it is a
local depression.

20769.4 The cross section is
correct its not
extended into another
watershed boundary.

XS IF 01L Flow code will be IL.
The area left of the ineffective
flow station may be considered
effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Left
Ineffective Flow Station.
However, it is equal to or lower
than the left ineffective flow
elevation of $ineffell$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area left of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
left of the ineffective flow
station is non conveyance.

15859.3; 20533.9; 20769.4;
25992.6; 26445.3

The ineffectives are
appropriate

XS IF 01L Flow code will be IL.
The area left of the ineffective
flow station may be considered
effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Left
Ineffective Flow Station.
However, it is equal to or lower
than the left ineffective flow
elevation of $ineffell$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area left of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
left of the ineffective flow
station is non conveyance.

15859.3; 20533.9; 20769.4;
25992.6; 26445.3

The left overbank area
is ineffective.No
change



XS IF 01L Flow code will be IL.
The area left of the ineffective
flow station may be considered
effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Left
Ineffective Flow Station.
However, it is equal to or lower
than the left ineffective flow
elevation of $ineffell$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area left of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
left of the ineffective flow
station is non conveyance.

15859.3; 20533.9; 20769.4;
25992.6; 26445.3

The left overbank area
is ineffective.No
changes

XS IF 01R Flow code will be IR.
The area to the right of the
ineffective flow station may be
considered effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Right
Ineffective Flow Station.
However, it is equal to or lower
than the right ineffective flow
elevation of $ineffelr$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area right of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
right of the ineffective flow
station is non conveyance.

19107.5; 19266; 19447.3 The ineffectives are
appropriate

XS IF 02L Flow code will be MIL.
Multiple (block) Ineffective
Stations are selected for the
left overbank at this River
Station.
This is not Section 2 or Section
3 of Multiple Openings or
Multiple Culverts.
Please  explain why the multiple
blocks ineffective flow option
was used. Consider using the
normal ineffective flow option.

17700.1; 17810.5; 20075.7;
20234.3; 24225.3; 24328.1;
24487.6; 24803.9

The multiple blocked
ineffectives were used
to block off the left
over bank area which is
ineffective

XS IF 02R Flow code will be MIR.
Multiple (block) Ineffective
Stations are selected for the
right overbank at this River
Station.
This is not Section 2 or Section
3 of Multiple Openings or
Multiple Culverts.
Please justify why the Multiple
Blocks Ineffective Flow option
was used.
Consider using the normal
Ineffective Flow option.

19701.1; 19835.7; 26635.8;
26741.6

The ineffectives are
appropriate this is
section 2



XS IF 02R Flow code will be MIR.
Multiple (block) Ineffective
Stations are selected for the
right overbank at this River
Station.
This is not Section 2 or Section
3 of Multiple Openings or
Multiple Culverts.
Please justify why the Multiple
Blocks Ineffective Flow option
was used.
Consider using the normal
Ineffective Flow option.

19701.1; 19835.7; 26635.8;
26741.6

The ineffectives are
appropriate. This is
section 3 of structure

XS SP 01 Additional cross sections may
need to be added between River
Station Up of $secnoup$ and River
Station Dn of $secnodn$ because
all of the following conditions
are met for the 1%-annual-chance
flood.
1.Change in HV > 0.5;
2.Conv_Ratio < 0.7 or Conv_Ratio
> 1.4 ;
3.DEPTH Ratio < 0.9 or DEPTH
Ratio > 1.1;
4.TOPWID Ratio < 0.5 or TOPWID
Ratio > 2.0;
5.Length Chnl Up / 500 > 1.1.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

22309.5 NA
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Message ID Message Cross sections affected Comments
CV LF 01 This is ($strucname$). The

selected profile is
$profilename$. Type of flow is
low flow because,    1.  EGEL 3
of $egel3$ is less than or equal
to MinTopRd of $minelweirflow$ .
2.  EGEL 3 of $egel3$ is less
than MxLoCdU of $mxlocdu$ .

373.5 OK

CV PF 01 This is ($strucname$). The
selected profile is
$profilename$. Type of flow is
pressure flow because,
          1.  EGEL 3 of $egel3$
is less than or equal to MinTopRd
of $minelweirflow$.
          2.  CulvWSIn of
$Culv_WS_Inlet$ is equal to or
greater than MxLoCdU
               of $mxLocdu$.
          3.  CulvWSOut of
$culvwsoutlet$ is equal to or
greater than MxLoCdD
               of $mxlocdd$.

373.5 OK

CV PW 01 This is ($strucname$).
The selected profile is
$profilename$. Type of flow is
pressure and weir flow because,
1.  EGEL 3 of $egel3$ is greater
than MinTopRd of
$Min_El_Weir_Flow$.
2.  EGEL 3 of $egel3$ is greater
than MxLoCdU of $MxLoCdU$.

2139.2 OK

NT RC 01R All of the right overbank "n"
values are less than 0.030.
Manning’s "n" values for the
overbank areas are usually larger
than 0.030 (Chow, 1959, page
113).
The "n" value(s) should be re-
evaluated.
Follow the procedure on pages 17
and 54 of (FHWA, 1984) to compute
the overbank "n" value for the
natural floodplain.
Or follow the procedure in (USGS,
1977) to compute the "n" value
for urban development.
Please submit supporting
information on the evaluation of
"n" value.

2546.9 Ortho imagery is used
to select the mannings
n values and is
justified

ST DT 03 This is ($Structure$) section.
The Contraction Length is longer
than the Expansion Length.
Section 4 channel distance of
$Length_Chnl4$ is longer than
Section 2 channel distance of
$Length_Chnl2$.
Section 4 and Section 1 should be
relocated.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

373.5(Culvert-UP);
2139.2(Culvert-UP)

The structure cross
sections have been
placed at the foot of
the embankment. No
change necessary



ST DT 03 This is ($Structure$) section.
The Contraction Length is longer
than the Expansion Length.
Section 4 channel distance of
$Length_Chnl4$ is longer than
Section 2 channel distance of
$Length_Chnl2$.
Section 4 and Section 1 should be
relocated.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

373.5(Culvert-UP);
2139.2(Culvert-UP)

The structure cross
sections have been
placed at the foot of
the embankment. No
changes necessary.

ST GD 01DE This is ($strucname$) Section.
The road data is outside the
ground data.
The end station of $rdstar$ from
downstream Road
data is greater than the end
station of $star$ from the
downstream internal section.
The $profilename$ flood EGEL of
$egel3$ at Section 3 is higher
than the ground elevation of the
end GR station and lower than the
high cord elevation of the ending
Road station.
 The road data should be included
in the ground data.
 The HEC-RAS geometry file may
need to be recreated using a GIS
program.

373.5(Culvert) Hydraulically
insignificant, but the
model  has been
updated.

ST GD 03S2 This is Section 2.
The highest flood frequency that
has weir flow is $Assigned_Name$.
All the ineffective flow
elevations at Section 2 are lower
than the water-surface elevation
at Section 2.
The velocity head at Section 2 is
more than 0.5 foot and more than
the velocity head at Section 1.
Section 2 should be checked to
make sure it represents the
natural valley cross section.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

2139.2(Culvert) The ineffectives are
placed based off the
section 3. The profiles
that are blocked off in
section 3 are also
blocked off in section
2..

ST IF 04S3R This is Section 3.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the right ineffective
flow elevation of $ineffell$  at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of
$wsel3$. The computed upstream
RMnTpRd is $rmntprdu$. The
ineffective flow elevation should
be equal to the computed
RMnTpRdU.

458.1(Culvert) The right ineffective
is very close to the
min top of road no
change is required.

ST IF 07S1L This is Section 1.
Left Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.
Ineffective flow stations and
elevations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations
are not within the flow path of
the stream.
This message should be ignored if
this section is Section 3 of the
downstream structure.

197.6(Culvert) The ineffective area is
blocked off on the left
overbank. No changes
required.



XS CD 01 Critical Depth occurs at
$assignedname$ flood. Flow Code
will be "C".
The Ineffective flow option is
used. The Ineffective Flow
elevation is equal to or higher
than the Critical WSEL.  Please
investigate whether this
selection is appropriate.

2546.9 NA

XS DC 02 Constant discharge used for the
entire profile for $assignedname$
flood.
At least two discharges should be
selected;  one at the mouth and
the other at the middle of the
watershed
or above the confluence of a
tributary.  Or provide
explanation why only one
discharge should be used.  Other
flood frequencies should also be
checked.

XS IF 01L Flow code will be IL.
The area left of the ineffective
flow station may be considered
effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Left
Ineffective Flow Station.
However, it is equal to or lower
than the left ineffective flow
elevation of $ineffell$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area left of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
left of the ineffective flow
station is non conveyance.

197.6 The ineffectives are
placed appropriately

XS IF 01R Flow code will be IR.
The area to the right of the
ineffective flow station may be
considered effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Right
Ineffective Flow Station.
However, it is equal to or lower
than the right ineffective flow
elevation of $ineffelr$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area right of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
right of the ineffective flow
station is non conveyance.

2546.9 The ineffectives are
placed appropriately
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Message ID Message Cross sections affected Comments
BR PW 02 This is a Bridge Section. The

selected profile is
$profilename$. Type of flow is
submerged pressure and weir flow
because, 1.  EGEL 3 of $egel3$ is
greater than MinTopRd of
$minelweirflow$ . 2. EGEL 3 of
$egel3$ is equal to or greater
than MxLoCdU of $mxlocdu$.  3.
WSEL 2 of $wsel2$ is equal to or
greater than MxLoCdD of $mxlocdd$
.

868.4(Bridge-UP) OK

CV LF 01 This is ($strucname$). The
selected profile is
$profilename$. Type of flow is
low flow because,    1.  EGEL 3
of $egel3$ is less than or equal
to MinTopRd of $minelweirflow$ .
2.  EGEL 3 of $egel3$ is less
than MxLoCdU of $mxlocdu$ .

2270.5 OK

CV PF 01 This is ($strucname$). The
selected profile is
$profilename$. Type of flow is
pressure flow because,
          1.  EGEL 3 of $egel3$
is less than or equal to MinTopRd
of $minelweirflow$.
          2.  CulvWSIn of
$Culv_WS_Inlet$ is equal to or
greater than MxLoCdU
               of $mxLocdu$.
          3.  CulvWSOut of
$culvwsoutlet$ is equal to or
greater than MxLoCdD
               of $mxlocdd$.

1813.4; 2270.5 OK

CV PW 01 This is ($strucname$).
The selected profile is
$profilename$. Type of flow is
pressure and weir flow because,
1.  EGEL 3 of $egel3$ is greater
than MinTopRd of
$Min_El_Weir_Flow$.
2.  EGEL 3 of $egel3$ is greater
than MxLoCdU of $MxLoCdU$.

2270.5 OK

NT RC 01L All of the left overbank
Manning’s "n" values are less
than 0.030.
The "n" values for the overbank
areas are usually larger than
0.030 (Chow, 1959, page 113).
The "n" value(s) should be re-
evaluated.
Follow the procedure outlined to
compute the overbank "n" value(s)
for a natural floodplain (FHWA,
1984).
Or follow the procedure outlined
to compute the "n" values for
urban development (USGS, 1977).
Please submit supporting
information on the evaluation of
the "n" values.

580.6; 631.5; 707.6; 857.1;
882.3; 921; 1813.4(Culvert-UP);
2026.9; 2105.5; 2167.1;
2270.5(Culvert-DN);
2270.5(Culvert-UP); 2368.6;
2431.4

The mannings n values
are based off the ortho
imagery observations no
changes required



NT RS 02BDC This is the Downstream Bridge
Section (BRD).  The channel n
value of $chldn$ for the
downstream internal bridge
opening section is equal to or
larger than the channel n value
of $chl2$ at Section 2.  Usually,
the channel "n" value of the
bridge opening section represents
the area below the bridge deck
and is less than the channel "n"
value of Section 2. The "n" value
for Section 2 represents the
natural valley channel section
roughness for the reach between
Section 3 and Section 4.  Please
change the "n" value of the
internal bridge opening section
or provide supporting information
for the use of the higher "n"
value.

868.4(Bridge-DN) The mannings n values
are based off the ortho
imagery observations no
changes required

NT RS 02BUC This is the Upstream Bridge
Section (BRU). The channel n
value of $chlup$ for the upstream
internal bridge opening section
is equal to or larger than the
channel n value of $chl3$ at
Section 3.  Usually, the channel
"n" value of the bridge opening
section represents the area below
the bridge deck and is less than
the channel "n" value of Section
3.
The "n" value for Section 3
represents the natural valley
channel section roughness for the
reach between Section 3 and
Section 4.  Please change the "n"
value of the internal bridge
opening section or provide
supporting information for the
use of a higher "n" value.

868.4(Bridge-UP) NA

ST DT 03 This is ($Structure$) section.
The Contraction Length is longer
than the Expansion Length.
Section 4 channel distance of
$Length_Chnl4$ is longer than
Section 2 channel distance of
$Length_Chnl2$.
Section 4 and Section 1 should be
relocated.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

2270.5(Culvert-UP) The cross sections are
placed appropriately no
change required

ST GD 01DE This is ($strucname$) Section.
The road data is outside the
ground data.
The end station of $rdstar$ from
downstream Road
data is greater than the end
station of $star$ from the
downstream internal section.
The $profilename$ flood EGEL of
$egel3$ at Section 3 is higher
than the ground elevation of the
end GR station and lower than the
high cord elevation of the ending
Road station.
 The road data should be included
in the ground data.
 The HEC-RAS geometry file may
need to be recreated using a GIS
program.

1813.4(Culvert) no changes to the
model, very
insignificant



ST GD 01DS This is ($strucname$) Section.
The road data is outside the
ground data.
The starting station of $rdstal$
from downstream Road
data is less than the starting
station of $stal$ from
the downstream internal section.
The $profilename$ flood EGEL of
$egel3$ at Section 3 is higher
than the ground elevation of the
starting GR station and lower
than the high cord elevation of
the starting Road station.
 The road data should be included
in the ground data.

1813.4(Culvert) NA

ST GD 02BD This is the Downstream Bridge
Section.
There is only one bridge.
However, the low cord line
crosses the ground line at more
than two locations.
The ground and deck/roadway data
should be checked.

868.4(Bridge) The deck data is
checked to make sure,
no changes necessary

ST GD 02BU This is the Upstream Bridge
Section.
There is only one bridge.
However, the low cord line
crosses the ground line at more
than two locations.
The ground and deck/roadway data
should be checked.

868.4(Bridge) The deck data has been
checked and taken from
LiDAR no changes
necessary

ST IF 03S2L This is Section 2.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the left ineffective
flow elevation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel2$.
The ineffective flow elevation
should be  lower than the WSEL at
Section 2.

1601.5(Culvert) The 2% is overtopping
in the internal cross
section

ST IF 04S2R This is Section 2.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the right ineffective
flow elevation of $ineffell$  at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of
$wsel2$. The upstream RMnTpRu is
$rmntprdu$. The ineffective flow
elevation should be lower than
the WSEL at Section 2.

1601.5(Culvert) The 100 year is at an
elevation of 271.06 and
the   right ineffective
flow station is placed
vertically at 270.01.
The 100 year is
effective. No change
required.

ST IF 10S3R This is Section 3 of a
($Structure$).
More than one set of Left
Ineffective Flow Stations were
considered.
There is only one structure at
this location.
Multiple Block Ineffective Flow
option should not be used unless
the area blocked by the
ineffective flow stations  can be
considered non conveyance.
cHECk-RAS will only check the
ineffective flow elevations
adjacent to the structure
opening.

2026.9(Culvert) The multiple blocked
ineffectives were used
to block off the
ineffective areas



XS DC 02 Constant discharge used for the
entire profile for $assignedname$
flood.
At least two discharges should be
selected;  one at the mouth and
the other at the middle of the
watershed
or above the confluence of a
tributary.  Or provide
explanation why only one
discharge should be used.  Other
flood frequencies should also be
checked.

XS DF 01L Divided flow. Flow code will be
DL.
The $assignedname$ flood
discharge has a divided flow.
The starting and ending stations
of the cross section should not
extend beyond the watershed
boundary of the studied stream.
Please review the extent of the
cross section.
If the cross section extends
beyond the watershed boundary
then the cross sections need to
be trimmed and the HEC-RAS
geometry file may need to be
recreated using a GIS program.
Or use the ineffective flow
option, if it has not been
considered, to limit the extent
of the cross section or to block
the divided flow area if it is a
local depression.

2368.6 The cross section is
verified, its at a
major road
intersection. No
changes

XS IF 02L Flow code will be MIL.
Multiple (block) Ineffective
Stations are selected for the
left overbank at this River
Station.
This is not Section 2 or Section
3 of Multiple Openings or
Multiple Culverts.
Please  explain why the multiple
blocks ineffective flow option
was used. Consider using the
normal ineffective flow option.

2026.9; 2167.1; 2368.6 The multiple blocked
ineffectives are used
to block off the
ineffective area on the
overbanks. No changes



 

 

cHECk-RAS Report

HEC-RAS Project: jonesfallstrib4.prj
Plan File: jonesfallstrib4.p01
Geometry File: jonesfallstrib4.g01
Flow File: jonesfallstrib4.f01
Report Date: 9/21/2017

Message ID Message Cross sections affected Comments
CV CF 03 This is ($strucname$).

Type of material is $material$.
Culvert n-value is $nculv$.
Culvert n-value is not within the
recommended range.
It should be within $nculv1$ and
$nculv2$.  Please refer to Table
6-1 on Page 6-24 and Table 6-2 on
Page 6-25 of the HEC-RAS
Hydraulic Reference Manual.

649 The mannings n value is
correct, The chart has
only corrugated metal
as the arch option so
that option was used
and the correct
mannings n value was
used. No changes

CV PF 01 This is ($strucname$). The
selected profile is
$profilename$. Type of flow is
pressure flow because,
          1.  EGEL 3 of $egel3$
is less than or equal to MinTopRd
of $minelweirflow$.
          2.  CulvWSIn of
$Culv_WS_Inlet$ is equal to or
greater than MxLoCdU
               of $mxLocdu$.
          3.  CulvWSOut of
$culvwsoutlet$ is equal to or
greater than MxLoCdD
               of $mxlocdd$.

649 OK

CV PW 01 This is ($strucname$).
The selected profile is
$profilename$. Type of flow is
pressure and weir flow because,
1.  EGEL 3 of $egel3$ is greater
than MinTopRd of
$Min_El_Weir_Flow$.
2.  EGEL 3 of $egel3$ is greater
than MxLoCdU of $MxLoCdU$.

649 OK

MP DC 01 The $profilename1$ QTotal of
$qtotal1$ is higher than the
$profilename2$ QTotal of
$qtotal2$.

560.9; 588.6; 610.5; 649(Culvert-
DN); 649(Culvert-UP); 719; 859.1;
1070.5; 1202.1; 1316

NA

MP WS 01 The $profilename1$ WSEL of
$wsel1$ is higher than the
$profilename2$ WSEL of $wsel2$.

560.9; 588.6; 610.5; 719; 859.1;
1070.5; 1202.1; 1316

NA

ST DT 01C This is ($strucname$). 'Distance
to Upstrm XS' of $distup$ in
'Culvert Data Editor' window is
less than the height of the
culvert opening of $height$.
This indicates that Section 3 may
not be placed at the foot of the
road embankment or wing walls and
may not represent the natural
valley cross section.  Section 3
should be relocated or provide a
statement that it represents the
natural valley cross section.  A
HEC-RAS geometry file may need to
be recreated using a GIS program.
Lengths at Sections 4, 3 and 2
and 'Distance to Upstrm XS'
should be adjusted.

649(Culvert-UP) There are no wing walls
to the culvert,
verified with the DEM
the cross section is
placed outside the
embankment. No changes.



ST DT 03 This is ($Structure$) section.
The Contraction Length is longer
than the Expansion Length.
Section 4 channel distance of
$Length_Chnl4$ is longer than
Section 2 channel distance of
$Length_Chnl2$.
Section 4 and Section 1 should be
relocated.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.

649(Culvert-UP) The cross sections are
placed to allow for
enough exapnsion and
contraction

ST IF 03S2R This is Section 2.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the right ineffective
flow elevation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of
$wsel2$.
The ineffective flow elevation
should be lower than the WSEL at
Section 2.

610.5(Culvert) The ineffectives are
consistent with the
section 3,

ST IF 03S3R This is Section 3.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the right ineffective
flow elevation of $ineffell$  at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of
$wsel3$. The computed upstream
RMnTpRd is $rmntprdu$.
The ineffective flow elevation
should be equal to or lower than
the computed RMnTpRdU.
It should also be lower than the
WSEL at Section 3.

682(Culvert) The ineffectives are
consistent with the
section 3,

ST IF 04S2L This is Section 2.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the left ineffective
flow elevation of $ineffelr$  at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel2$. The
upstream LMnTpRd is $lmntprdu$.
The ineffective flow elevation
should be lower than the WSEL at
Section 2.

610.5(Culvert) The ineffectives are
consistent with the
section 3,

ST IF 04S3L This is Section 3.
The selected profile is
$profilename$.
Weir flow occurs at
($strucname$).
However, the left ineffective
flow elevation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel3$. The
computed upstream LMnTpRd is
$lmntprdu$. The ineffective flow
elevation should be equal to the
computed LMnTpRdU.

682(Culvert) The ineffectives at
this section are based
off the LMnTPRd and it
matches on both sides.



ST IF 09S2R This is Section 2.
The highest flood frequency that
is having low or pressure flow
is $profilename$.
The right ineffective flow
elevation, Ineff_El_Right  should
be equal to or higher than  the
WSEL at Section 2.
However, the Ineff_El_Right of
$ineffelr$ at the right
ineffective flow station
$ineffstar$  is lower than the
WSEL of $wsel2$ at Section 2.
The Ineff_El_Right should  be
raised to or above the WSEL at
Section 2.

610.5(Culvert) Based off the cross
section 3 since the 50
year is effective
upstream it is made
effective even in
downstream. No changes.

ST IF 09S3R This is Section 3.
TThe highest flood frequency that
is having low flow or pressure
flow is $profilename$.
The right ineffective flow
elevation, Ineff_El_Right,
should be equal to or higher than
the WSEL at Section 3.
 However, the  Ineff_El_Right of
$ineffelr$ at the right
ineffective flow station
$ineffstar$  is lower than the
WSEL of $wsel3$ at Section 3.
The computed Right Upstream
Minimum Top Road elevation,
RMnTpRdU of $rmntprdu$ is higher
than the WSEL of $wsel3$ at
Section 3.
The  Ineff_El_Right should be
raised to the computed RMnTpRdU.

682(Culvert) Based off the cross
section 3 since the 50
year is effective
upstream it is made
effective even in
downstream. No changes.

XS DC 02 Constant discharge used for the
entire profile for $assignedname$
flood.
At least two discharges should be
selected;  one at the mouth and
the other at the middle of the
watershed
or above the confluence of a
tributary.  Or provide
explanation why only one
discharge should be used.  Other
flood frequencies should also be
checked.













 

 

 

 

 

 

 

 

 

APPENDIX E 



 

Please refer to the digital copies of the survey data that is maintained by 

the County at Contact information indicated below (survey data not 

included with this report due to the large file size): 
 

Baltimore County DPW 

Land Survey Division 

111 W. Chesapeake Avenue, Room 300A 

Towson, MD 21204 

(410) 887‐3540 (office) 

(410) 887‐3542 (fax) 

 


