SECTION E:
HEC-RAS Results



Date: 11-10-2022

100-YEAR FLOW RATES FOR ANALYSIS

Hydrograph No. 30)

. Stream Pre Pre-Dev Post Post Dev
Cross Section Station Developed ADDED Pre-Dev Notes Developed ADDED FLOW Post-Dev Notes
FLOW FLOW FLOW
Unnamed Toms Creek Tributary/Glade Spring Crossing Stream B Reach
SL-1 2+00.00 335.07 296.70
SL-2 3400.00 335.07 3.77 Village Ph1 Pond 1 Out (Floodplain Hydrograph 296.70 3.77 Village Ph1 Pond 1 Out (Floodplain
No. 25) Hydrograph No. 25)

SL-3 5+00.00 331.30 292.93
SL-4 6+00.00 331.30 20.62 DA 3 Pre (Floodplain Hydrograph No. 62) 292.93 18.05 DA 3 POST (Floodplain Hydrograph No. 67)
SL-5 7+00.00 310.68 274.88
SL-6 8+00.00 310.68 14.13 DA 2 Pre (Floodplain Hydrograph No. 61) 274.88 70.72 DA 2 POST (Floodplain Hydrograph No. 66)
SL-7 9+00.00 296.55 204.16
SL-8 10+00.00 296.55 204.16
SL-9 11+00.00 296.55 28.51 DA 1 PRE (Floodplain Hydrograph No. 60) 204.16 12.74 DA 1 POST (Floodplain Hydrograph No. 65)
SL-10 11490.35 268.04 PRE COMBINED AT CONFLUENCE (Floodplain 191.42 POST ROUTED POND TOTALS + DA 0 POST

(Floodplain Hydrograph Nos. 56 & 64)

100-YR HEC RAS FLOW

Summary of Elevations.xlsx
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Date: 11-10-2022

HEC RAS files: Glade Spring Crossing 100 Year Elevations
Pre Pre- Post Post- 100-YR
Developed | Developed | Developed Developed ELEVATION
FLOW WSE FLOW WSE RISE
. Stream 100 Yr 100 Yr
Cross Section . . . Notes
Station Elevation Elevation
Unnamed Toms Creek Tributary/Glade Spring Crossing Stream B Reach
SL-1 2+00.00 335.07 1996.0 296.70 1996.0 0.0
SL-2 3+00.00 335.07 1996.8 296.70 1996.7 -0.1
SL-3 5+00.00 331.30 1998.7 292.93 1998.6 -0.1
SL-4 6+00.00 331.30 1999.6 292.93 1999.5 -0.1
SL-5 7+00.00 310.68 2000.8 274.88 2000.7 -0.1
SL-6 8+00.00 310.68 2001.9 274.88 2001.8 -0.1
SL-7 9+00.00 296.55 2003.0 204.16 2002.7 -0.3
SL-8 10+00.00 296.55 2006.0 204.16 2005.9 -0.1
SL-9 11+00.00 296.55 2007.9 204.16 2007.7 -0.2
SL-10 11+90.35 268.04 2009.9 191.42 2009.6 -0.3
100 Year Elevations
Summary of Elevations.xIsx 161 11/10/2022
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HEC-RAS Plan: GladePlan11-10 River: Reach CL Reach: Reach CL Profile:lPRE (100 Yr) |

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)
Reach CL 1190.35 PRE (100 Yr) 268.04 2006.12 2009.87 2009.87 2010.20 0.011543 5.52 68.36 98.29 0.72
Reach CL 1100 PRE (100 Yr) 296.55 2003.76 2007.90 2007.90 2008.26 0.013198 5.39 67.11 82.55 0.77
Reach CL 1000 PRE (100 Yr) 296.55 2002.21 2005.97 2005.97 2006.26 0.019074 5.05 73.46 136.63 0.87
Reach CL 900 PRE (100 Yr) 296.55 1998.63 2002.97 2002.88 2003.48 0.021259 6.10 53.64 57.89 0.84
Reach CL 800 PRE (100 Yr) 310.68 1997.61 2001.89 2002.15 0.007516 4.55 83.55 89.50 0.60
Reach CL 700 PRE (100 Yr) 310.68 1996.49 2000.79 2000.74 2001.23 0.013335 6.05 62.39 62.07 0.77
Reach CL 600 PRE (100 Yr) 331.30 1995.45 1999.57 1999.57 2000.04 0.010684 6.49 69.40 69.45 0.73
Reach CL 500 PRE (100 Yr) 331.30 1995.37 1998.66 1998.38 1998.83 0.005099 3.90 106.83 105.78 0.51
Reach CL 300 PRE (100 Yr) 335.07 1994.67 1996.78 1996.78 1997.29 0.012289 6.02 64.25 68.72 0.79
Reach CL 200 PRE (100 Yr) 335.07 1994.67 1996.00 1995.49 1996.15 0.004761 3.10 110.31 88.97 0.47
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HEC-RAS Plan: GladePlan11-10 River: Reach CL Reach: Reach CL Profilel POST (100 Yr)I

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) (fft) (ft/s) (sq ft) (ft)
Reach CL 1190.35 POST (100 Yr) 191.42 2006.12 2009.62 2009.62 2009.98 0.011964 5.53 47.13 70.89 0.73
Reach CL 1100 POST (100 Yr) 204.16 2003.76 2007.67 2007.67 2008.01 0.011749 5.02 49.68 73.57 0.72
Reach CL 1000 POST (100 Yr) 204.16 2002.21 2005.88 2005.88 2006.08 0.014746 4.19 61.86 135.46 0.76
Reach CL 900 POST (100 Yr) 204.16 1998.63 2002.71 2003.07 0.012115 5.00 42.19 31.96 0.62
Reach CL 800 POST (100 Yr) 274.88 1997.61 2001.80 2002.06 0.007589 4.43 75.87 87.76 0.60
Reach CL 700 POST (100 Yr) 274.88 1996.49 2000.68 2000.66 2001.12 0.013785 6.04 55.66 58.12 0.77
Reach CL 600 POST (100 Yr) 292.93 1995.45 1999.49 1999.49 1999.93 0.010372 6.25 63.68 67.65 0.71
Reach CL 500 POST (100 Yr) 292.93 1995.37 1998.57 1998.31 1998.73 0.005282 3.83 96.93 104.04 0.51
Reach CL 300 POST (100 Yr) 296.70 1994.67 1996.70 1996.70 1997.17 0.011831 5.73 58.81 66.47 0.77
Reach CL 200 POST (100 Yr) 296.70 1994.67 1996.00 1995.43 1996.12 0.003733 274 110.31 88.97 0.42
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HEC-RAS HEC-RAS 6.2 March 2022

U.S. Army Corps of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California
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GLADE SPRING CROSSING REZONING 100 YEAR FLOODPLAIN ANALYSIS

PROJECT DATA

Project Title: GladeRezoning 11-10-2022
Project File : GladeRezoning.prj

Run Date and Time: 11/10/2022 10:45:14 AM

Project in English units
PLAN DATA

Plan Title: GladeRezoning PLAN
Plan File : C:\Dropbox\E&A\Cary Hopper\Glade Spring\Design\Stormwater\Floodplain\HEC-RAS\GladeRezoning.p05

Geometry Title: Glade Rezoning GEOMETRY
Geometry File : C:\Dropbox\E&A\Cary Hopper\Glade Spring\Design\Stormwater\Floodplain\HEC-
RAS\GladeRezoning.g01

Flow Title : Glade Rezoning FLOWS
Flow File > C:\Dropbox\E&A\Cary Hopper\Glade Spring\Design\Stormwater\Floodplain\HEC-
RAS\GladeRezoning.f05

Plan Summary Information:

Number of: Cross Sections = 10 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0
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Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Glade Rezoning FLOWS
Flow File : C:\Dropbox\E&A\Cary Hopper\Glade Spring\Design\Stormwater\Floodplain\HEC-RAS\GladeRezoning.f05

Flow Data (cfs)

River Reach RS POST (100 Yr) PRE (100 Yr)
Reach CL Reach CL 1190.35 191.42 268.04
Reach CL Reach CL 1100 204.16 296.55
Reach CL Reach CL 1000 204 .16 296 .55
Reach CL Reach CL 900 204 .16 296 .55
Reach CL Reach CL 800 274 .88 310.68
Reach CL Reach CL 700 274.88 310.68
Reach CL Reach CL 600 292.93 331.3
Reach CL Reach CL 500 292.93 331.3
Reach CL Reach CL 300 296.7 335.07
Reach CL Reach CL 200 296.7 335.07

Boundary Conditions
River Reach Profile Upstream Downstream

Reach CL Reach CL POST (100 Yr) Known WS
Reach CL Reach CL PRE (100 Yr) Known WS

1996
1996
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CROSS SECTION

RIVER: Reach CL
REACH: Reach CL

INPUT

Description:
Station Elevation Data

Sta

0

7.72
20.64
30.18
44 .03
54.1
72.29
77.45
84._46
90.33
108.13
128.39
136.96
159.27
165.16
168.14
171.18
173.48
176.93
178
180.86
184 .16
186.8
187.4
190.34
199.2
214.03
237.58
256.2
272.14
283.11
292 .56
299.23
313.46
339.75
348.92
356.95
369.24

Elev
2015.36

2014

2012

2011
2009.93
2009.65
2009.05
2008.88

2009
2009.12
2009.46
2009.87
2010.04
2010.95
2009.08

2007
2006.83
2007 .68
2009.19
2009.67
2010.19
2010.77
2010.99
2011.05
2010.97
2010.57
2010.5
2010.59
2010.73
2011.36
2011.89
2012.48
2013.18
2014 .32
2016.86

2018
2019.09

2021

Sta
1.96
12.93
24.36
35.83
44 .78
57.05
73.62
77.76
85.06
97.8
115.81
128.6
138.93
159.37
165.26
168.21
171.28
173.77
177.71
178.83
180.99
184 .27
186.82
187 .54
194 .56
201.74
216.94
239.18
256.86
275.35
284.9
293.14
302.7
320.3
341
349.35
363.08
370.86

RS: 1190.35

num=
Elev
2015
2013.1
2011.56
2010.49
2009.89
2009.55
2009
2008.87
2009.01
2009.21
2009.73
2009.88
2010.09
2010.93
2009
2006.96
2006.86
2007.8
2009.59
2009.81
2010.21
2010.78
2010.99
2011.04
2010.77
2010.45
2010.5
2010.56
2010.75
2011.52
2012
2012.51
2013.52
2015
2017
2018.06
2020
2021.34

188
Sta
6.59
13.52
25.66
37
45 .86
62.65
75.15
78.65
86.18
97.92
118.36
129.5
143.13
163.04
165.34
169.44
171.54
174 .22
177.76
179.36
181.19
184 .46
186.9
187.8
195.77
203.07
218.56
243.59
258.21
275.91
285.71
295.24
304.49
331.23
341.07
352.04
363.91
371.21

Elev
2014.19
2013
2011.41
2010.37
2009.85
2009.38
2008.94
2008.87
2009.03
2009.21
2009.76
2009.9
2010.24
2010.62
2008.93
2006.13
2006.99
2008
2009.62
2009.91
2010.24
2010.81
2011
2011.03
2010.7
2010.43
2010.53
2010.64
2010.79
2011.55
2012.06
2012.76
2013.65
2016
2017.01
2018.43
2020.12
2021.39

Sta
6.92
15.76
26.97
41.28
47 .42
63.33
76.06
79.63
86.48
103.2
120
134 .66
149.38
163.53
166.64
169.46
171.57
175.04
177.77
179.54
183.46
185.46
187.03
189.05
196.27
206.36
222 .97
252.43
262.89
280.16
287 .42
296.14
308.16
332.99
342.42
354.67
364.9

Elev
2014.13
2012.59
2011.28
2010.11
2009.81
2009.35
2008.91
2008.89
2009.04
2009.34
2009.73
2009.99
2010.41
2010.24

2008
2006.12

2007
2008.37
2009.62
2009.94
2010.68
2010.89

2011
2011.03
2010.67
2010.39
2010.64
2010.76

2011
2011.63
2012.15
2012.84

2014
2016.18
2017.19
2018.75

2020.3

177

Sta
6.97
17.7
29.5

42 .91

53.8
67.17
76.82
80.62
87.01
103.24
127 .44
135.27
152.72
163.84
167.03
169.47
173.42
176.49
177 .86
179.84
183.83
185.62
187.25
189.78
197.08
211.19
229.01
253.54
268.53
282.48
289.43
297 .62
310.33
335.96
347.92
356.28
368.7

Elev
2014.12
2012.31
2011.06
2010
2009.66
2009.23
2008.89
2008.91
2009.04
2009.34
2009.87
2010
2010.6

2010
2007 .7
2006.13
2007 .66

2009
2009.64

2010
2010.73
2010.91
2011.01

2011
2010.65
2010.46
2010.56
2010.74
2011.22
2011.87

2012.3

2013
2014.18
2016.46
2017.88

2019

2020.9
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Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 163.04 .04 183.46 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
163.04 183.46 90.14 90.14 90.14 1 .3
CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 2010.20 Element Left OB Channel Right 0B
Vel Head (ft) 0.32 wt. n-Val. 0.035 0.040
W.S. Elev (ft) 2009.87 Reach Len. (ft) 90.14 90.14 90.14
Crit W.S. (fb) 2009.87 Flow Area (sq ft) 40.63 27.73
E.G. Slope (ft/ft) 0.011543 Area (sq ft) 40.63 27.73
Q Total (cfs) 268.04 Flow (cfs) 114.92 153.12
Top Width (ft) 98.29 Top Width (ft) 83.16 15.13
Vel Total (ft/s) 3.92 Avg. Vel. (ft/s) 2.83 5.52
Max Chl Dpth (ft) 3.75 Hydr. Depth (ft) 0.49 1.83
Conv. Total (cfs) 2494 .8 Conv. (cfs) 1069.7 1425.1
Length wtd. (ft) 90.14 Wetted Per. (ft) 83.19 17.05
Min Ch ElI (ft) 2006.12 Shear (lb/sqg ft) 0.35 1.17
Alpha 1.36 Stream Power (Ib/ft s) 1.00 6.47
Frctn Loss (ft) 1.12 Cum Volume (acre-fTt) 0.58 0.92 0.23
C & E Loss (ft) 0.00 Cum SA (acres) 0.95 0.55 0.44
CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 2009.98 Element Left OB Channel Right OB
Vel Head (ft) 0.36 Wt. n-val. 0.035 0.040
W.S. Elev (ft) 2009.62 Reach Len. (ft) 90.14 90.14 90.14
Crit W.S. (Fb) 2009.62 Flow Area (sq ft) 23.03 24.11
E.G. Slope (ft/ft) 0.011964 Area (sq ft) 23.03 24.11
Q Total (cfs) 191.42 Flow (cfs) 58.06 133.36
Top Width (ft) 70.89 Top Width (ft) 57.53 13.37
Vel Total (ft/s) 4.06 Avg. Vel. (ft/s) 2.52 5.53
Max Chl Dpth (ft) 3.50 Hydr. Depth (ft) 0.40 1.80
Conv. Total (cfs) 1750.0 Conv. (cfs) 530.8 1219.2
Length wed. (ft) 90.14 Wetted Per. (ft) 57.55 15.17
Min Ch EI (ft) 2006.12 Shear (lb/sq ft) 0.30 1.19
Alpha 1.41 Stream Power (lb/ft s) 0.75 6.56
Frctn Loss (ft) 1.07 Cum Volume (acre-fTt) 0.46 0.86 0.19
C & E Loss (ft) 0.01 Cum SA (acres) 0.84 0.54 0.42



CROSS SECTION

RIVER: Reach CL
REACH: Reach CL

INPUT

Description:
Station Elevation Data

Sta

0
13.79
24.56
39.44
51.62
64.08
74.98
85.86
92.18
106.3
121.21
136.63
155.03
179.9
187.18
195.81
199.01
203.1
206.77
226.62
255.28
278.84
307.39
318.53
331.08
337.86
346.76
359.65
372.18
383.87
389.23
401.78
410.01
419.15
428.12

Elev
2026.99
2025.52

2024

2022

2020
2017.95
2016.05

2014
2012 .62
2010.16

2008
2007.12
2007 .38
2007 .97

2007

2006
2003.76
2005.85
2007 .45
2008.38
2008.54

2008.2

2009

2010

2012
2013.23
2015.17

2017
2019.09
2021.84
2023.14

2026

2028
2030.23
2032.32

Sta
.01
14.32
24.66
40.52
55.36
64.85
75.08
85.9
95.02
107.32
121.25
137.47
157 .4
180.47
188.43
196.34
199.36
203.42
209.87
233.75
262.74
282.88
308.94
318.7
332.8
341.34
348.29
360.22
375.95
384.53
392.87
401.93
410.22
422 .52
430.92

RS: 1100

num=
Elev
2026.99
2025.44
2023.98
2021.83
2019.39
2017.82
2016
2013.99
2012
2010
2008
2007.12
2007 .41
2007.99
2006.53
2005.65
2003.98
2006
2008
2008.27
2008.42
2008.18
2009.1
2010.02
2012.34
2013.86
2015.37
2017.07
2020
2022
2024
2026.04
2028.05
2031
2033

210
Sta
.12

17.62

31.4

40.93

56.6

65.74

80.03

86.88

95.22

111.5

121.97
141 .68
158.35
180.85
188.64
197.22
199.39
205.33
210.9
234.32
265.93
287.58
309.48
320.14
335.51
341.99
351.73
365.29
379.22
388.01
392.97
404 .87
414.04
424 .09
432.28

Elev
2026.98

2025
2023.15
2021.76
2019.18
2017 .67
2015.09
2013.79
2011.96
2009.35
2007.91
2007 .17
2007 .41
2007 .98
2006.46

2005
2003.99
2006.95
2008.17
2008.27
2008.33
2008.08
2009.13
2010.19
2012.8

2014
2015.86
2017.85
2020.75
2022.86
2024 .03
2026.76

2029
2031.35
2033.29

Sta
6.05
21.33
32.63
45.32
57.61
69.34
80.49
88.89
97.18
113.8
126.02
141 .99
165.09
182 .55
190.78
198.56
199.4
205.43
211.96
235.74
266.1
288.81
314.27
320.21
336.71
344 .46
352.63
366.15
379.92
388.59
395.25
405.88
414.83
424 .92
434.92

Elev
2026.28
2024 .44

2023
2021.07

2019

2017

2015
2013.34
2011.64

2009

2007.5
2007 .17
2007 .5
2007 .92
2006.49
2004 .09

2004

2007
2008.32

2008.3
2008.33
2008.08
2009.61

2010.2

2013
2014.63

2016

2018
2020.92
2022.99
2024 .53

2027
2029.21
2031.57
2033.85

179

Sta
8.8
22.15
38.3
45 .66
61.15
74.54
82.86
90.45
101.27
115.55
128.21
147 .57
169.13
184.82
194.84
198.69
199.48
206.09
217.39
244 .52
272.54
298.66
316.37
325.58
337.36
345.27
352.64
370.39
380.26
388.62
397.49
408.89
416.11
426.75
435.48

Elev
2026
2024 .32
2022.18
2021
2018.45
2016.12
2014 .59
2013
2011
2008.73
2007 .43
2007.32
2007 .54
2007 .86
2006.67
2004
2004 .04
2007 .33
2008.18
2008.55
2008.25
2008.55
2009.79
2011
2013.13
2014.83
2016
2018.76
2021
2023
2025
2027.73
2029.51
2032
2034

Sta
12.92
24.5
38.56
48.38
63.73
74.97
84.28
92.07
102.87
118.78
135.74
149.71
172.77
186.35
195.49
198.77
201.33
206.11
222 .99
250.34
276.81
306.24
317.96
329.16
337.5
346.05
358.93
371.73
383.37
389.19
398.23
409.47
418.12
427 .45
435.64

Elev
2025.61
2024 .01
2022 .15
2020.57

2018
2016.05

2014.3
2012.65
2010.76
2008.35
2007.14
2007 .35
2007 .52
2007 .29
2006.21
2003.94

2005
2007 .34
2008.34
2008.49
2008.21
2008.95
2009.94
2011.62
2013.15

2015
2016.89

2019
2021.73
2023.13
2025.18
2027 .87

2030
2032.17
2034.04
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Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 180.47 .04 211.96 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
180.47 211.96 100.03 100.03 100.03 1 .3
CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 2008.26 Element Left OB Channel Right 0B
Vel Head (ft) 0.37 wt. n-Vval. 0.035 0.040
W.S. Elev (ft) 2007 -90 Reach Len. (ft) 100.03 100.03 100.03
Crit W.S. (fb) 2007.90 Flow Area (sq ft) 27.37 39.74
E.G. Slope (ft/ft) 0.013198 Area (sq ft) 27.37 39.74
Q Total (cfs) 296.55 Flow (cfs) 82.16 214.39
Top Width (ft) 82.55 Top Width (ft) 56.66 25.89
Vel Total (ft/s) 4.42 Avg. Vel. (ft/s) 3.00 5.39
Max Chl Dpth (ft) 4.14 Hydr. Depth (ft) 0.48 1.54
Conv. Total (cfs) 2581.4 Conv. (cfs) 715.1 1866.2
Length wtd. (ft) 100.03 Wetted Per. (ft) 56.70 27.96
Min Ch ElI (Ft) 2003.76 Shear (lb/sqg ft) 0.40 1.17
Alpha 1.21 Stream Power (Ib/ft s) 1.19 6.32
Frctn Loss (ft) 1.57 Cum Volume (acre-ft) 0.51 0.85 0.23
C & E Loss (ft) 0.02 Cum SA (acres) 0.80 0.51 0.44
CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 2008.01 Element Left OB Channel Right OB
Vel Head (ft) 0.34 Wt. n-Vval. 0.035 0.040
W.S. Elev (ft) 2007 .67 Reach Len. (ft) 100.03 100.03 100.03
Crit W.S. (Fb) 2007.67 Flow Area (sq ft) 15.28 34.40
E.G. Slope (ft/ft) 0.011749 Area (sq ft) 15.28 34.40
Q Total (cfs) 204.16 Flow (cfs) 31.52 172.64
Top Width (ft) 73.57 Top Width (ft) 50.87 22.70
Vel Total (ft/s) 4.11 Avg. Vel. (ft/s) 2.06 5.02
Max Chl Dpth (ft) 3.91 Hydr. Depth (ft) 0.30 1.52
Conv. Total (cfs) 1883.5 Conv. (cfs) 290.8 1592.7
Length wtd. (ft) 100.03 Wetted Per. (ft) 50.89 24.72
Min Ch El (ft) 2003.76 Shear (lb/sq ft) 0.22 1.02
Alpha 1.30 Stream Power (lb/ft s) 0.45 5.12
Frctn Loss (ft) 1.31 Cum Volume (acre-ft) 0.42 0.80 0.19
C & E Loss (ft) 0.04 Cum SA (acres) 0.73 0.50 0.42



CROSS SECTION

RIVER: Reach CL
REACH: Reach CL

INPUT

Description:
Station Elevation Data

Sta

0
11.61
29.97
38.69
54.85
60.22
70.51
81.3
93.22
102.57
113.53
125.28
142 .56
169.77
194 .81
198.92
204 .05
207.35
262.01
271.66
285.7
297 .96
309.34
322.71
331.08
342 .07
346.74
356.23
364.77
374.8
383.03
391.66
399.06
404.38

Elev
2027.3
2026
2024 .08
2022 .91
2020.26
2019
2017.27
2015
2012 .29
2010
2007.91
2005.95
2005.27
2005.5
2005.84
2003.88
2003.5
2005.45
2006
2007.85
2009.51
2011.31
2013.94
2015.93
2017.29
2019.92
2021.01
2023.36
2026
2029
2031
2033
2035
2036.52

Sta
.38
16.05
30.72
43.3
54.98
60.85
71.78
81.71
94.38
103.57
115.72
126.29
145.67
170.93
195.74
200.63
204 .91
209.34
262.9
272.82
288.43
299.63
309.44
323.07
333.93
342.19
347.07
356.31
366.83
374.88
386.52
392.17
400.89

RS: 1000

num=

Elev
2027.25
2025.53

2024
2022 .22
2020.24
2018.86

2017
2014 .91

2012
2009.74
2007 .54
2005.83
2005.25
2005.53
2005.44

2003

2004
2005.48
2006.15

2008
2009.93
2011.72
2013.96
2015.96
2017.91
2019.95
2021.1
2023.39
2026.62
2029.02
2031.81
2033.12
2035.52

196
Sta
2.6

20.42

32.6

44 .55

55.45

64.66

75.42

82.8
96.17
106.57
118.7
130.67
149.65
171.92
196.33
201.65
205.74
209.59
263.88
274.1
288.9
301.52
309.63
323.32
334.3
342.38
351.02
358.42
368.1
378.67
387.42
392.28
402 .54

Elev
2027
2025.07
2023.81
2022
2020.15
2018.05
2016.29
2014 .67
2011.6
2009
2007
2005.44
2005.27
2005.54
2005.2
2002.43
2004 .56
2005.5
2006.31
2008.16
2010
2012
2014
2016
2018
2019.99
2022
2024
2027
2030
2032
2033.15
2036

Sta
8.51
21.11
33.01
45.95
56.07
65.06
76.7
85.8
98.59
107.27
119.7
132.54
154 .34
184.08
196.76
202.1
206.49
211.28
264 .5
279.48
291.34
302.33
312.25
327.05
336.64
342 .4
352.75
360.42
370.19
379.33
388.68
392.34

Elev
2026.37
2025
2023.77
2021.76
2020
2018
2016
2014
2011
2008.89
2006.81
2005.26
2005.32
2005.85
2005
2002.21
2005
2005.61
2006.42
2008.84
2010.45
2012.21
2014 .64
2016.5
2018.54
2020
2022 .44
2024 .67
2027 .65
2030.2
2032.29
2033.16

181

Sta

9.22
22.44
37.33
48 .53

59.9
67.12
77.24
88.82
99.19
112.61
123.83
135.46
156.68
185.04
196.85
202.32
206.52
212.04
267.3
280.75
292.85
303.58
312.41
328.06
338.6
346.45
352.92
361.6
371.34
382.22
390.27
395.4

Elev
2026.28
2024 .87
2023.11
2021.32
2019.06
2017.71
2015.88
2013.36
2010.88
2008.06
2006.18
2005.11
2005.33
2005.87
2004 .96
2002.38
2005.02
2005.59

2007

2009
2010.64
2012 .53
2014 .66
2016.71

2019
2020.95
2022.49

2025

2028

2030.8
2032.67
2034

Sta
10.76
22.88
38.07
50.49

60.2
68.79

78.2
90.25
100.41
112.93
124.97
138.9
158.79
185.36
198.7
203.29
206.66
260.71
270.98
280.91
295.36
305.45
314.6
329.44
342 .06
346.67
354.82
363.17
373.43
382.77
391.52
395.73

Elev
2026.1
2024 .82
2023
2021
2019.01
2017 .49
2015.7
2013
2010.55
2008
2006
2005.17
2005.34
2005.87
2004
2003
2005.1
2005.77
2007.74
2009.01
2011
2013
2015
2017
2019.92
2021
2023
2025 .47
2028.62
2030.94
2032.96
2034 .09
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Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 185.04 .04 211.28 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
185.04 211.28 100 100 100 1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 2006.26 Element Left OB Channel Right 0B
Vel Head (ft) 0.29 wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2005.97 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (fb) 2005.97 Flow Area (sq ft) 31.82 27.37 14._27
E.G. Slope (ft/ft) 0.019074 Area (sq ft) 31.82 27.37 14.27
Q Total (cfs) 296.55 Flow (cfs) 122.36 138.17 36.02
Top Width (ft) 136.63 Top Width (ft) 59.86 26.24 50.53
Vel Total (ft/s) 4.04 Avg. Vel. (ft/s) 3.85 5.05 2.52
Max Chl Dpth (ft) 3.76 Hydr. Depth (ft) 0.53 1.04 0.28
Conv. Total (cfs) 2147.2 Conv. (cfs) 886.0 1000.5 260.8
Length wtd. (ft) 100.00 Wetted Per. (ft) 59.90 28.03 50.55
Min Ch ElI (Ft) 2002.21 Shear (lb/sqg ft) 0.63 1.16 0.34
Alpha 1.15 Stream Power (Ib/ft s) 2.43 5.87 0.85
Frctn Loss (ft) 2.01 Cum Volume (acre-ft) 0.44 0.77 0.21
C & E Loss (ft) 0.02 Cum SA (acres) 0.67 0.45 0.38

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 2006.08 Element Left OB Channel Right OB
Vel Head (ft) 0.20 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2005.88 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (Fb) 2005.88 Flow Area (sq ft) 26.75 25.13 9.99
E.G. Slope (ft/ft) 0.014746 Area (sq ft) 26.75 25.13 9.99
Q Total (cfs) 204.16 Flow (cfs) 81.17 105.40 17.58
Top Width (ft) 135.46 Top Width (ft) 59.17 26.24 50.05
Vel Total (ft/s) 3.30 Avg. Vel. (ft/s) 3.04 4.19 1.76
Max Chl Dpth (ft) 3.67 Hydr. Depth (ft) 0.45 0.96 0.20
Conv. Total (cfs) 1681.2 Conv. (cfs) 668.5 868.0 144.8
Length Wtd. (ft) 100.00 Wetted Per. (ft) 59.21 28.03 50.06
Min Ch El (ft) 2002.21 Shear (lb/sq ft) 0.42 0.83 0.18
Alpha 1.19 Stream Power (lb/ft s) 1.26 3.46 0.32
Frctn Loss (ft) 1.33 Cum Volume (acre-ft) 0.37 0.73 0.18
C & E Loss (ft) 0.02 Cum SA (acres) 0.60 0.44 0.36



CROSS SECTION
RIVER: Reach CL
REACH: Reach CL

INPUT

Description:
Station Elevation Data

Sta

0
10.06
24 .53
37.65
45.69
64.09
74
81.75
93.92
107.71
122.94
146.86
167 .38
177 .99
182.93
189.16
197 .44
201.44
203.09
206.23
214.81
228.77
230.2
236.33
241.33
244 .64
252.49
267 .54
279.51
292.89
302.12
312.31
318.17
329.04
342.16
355.04
363.92
372.04
385.76

Elev
2025.11
2023.39
2021.24

2019
2017 .58
2014.25
2012.51

2011
2008.85
2006.79
2004 .83

2003.3
2002.9
2001.02
2001.52
2003.02

2003
2000.08

1999
2002.62
2003.43
2002.95
2002.81

2000.3

2003

2004
2006.57

2008

2010
2012.74
2014.88
2017 .52
2019.12

2022
2025.07
2027.78
2030.03
2032.04
2035.19

Sta
.01
12.69
25.96
40.8
49.11
64.72
75.85
82.1
98.98
108.61
131.55
147 .81
169.25
178
183.94
190.93
197 .47
201.52
203.17
206.38
214.86
228.84
232.27
237.59
241.35
244 .81
259.68
268.81
279.78
293.19
302.6
313.47
318.23
333.13
343.76
356.09
364.1
376.22
386.36

RS: 900

num=
Elev
2025.1
2023
2021
2018.44
2017
2014.13
2012.16
2010.92
2008
2006 .66
2004 .09
2003.28
2002.9
2001.01
2002
2003.23
2003
2000
1999.13
2002.8
2003.44
2002.95
2002
2000.99
2003.01
2004.04
2006.68
2008.27
2010.04
2012.81
2015
2017.88
2019.14
2023
2025.43
2028
2030.07
2033
2035.33

270
Sta
.62

17.19

27.17

41.1
53.37
65.44

76.7
86.94

101.72
112.51
133.11
148.26
171.85
178.04
184 .66
191.7
198.74
202.03
204 .06
207.15
215.1
229.44
232.52
237.63
241.98
244 .89
260.82
269.58
284 .59
293.98
304.48
313.85
321.41
333.16
345.49
357.44
367.73
377.08
389.16

Elev
2025
2022.33
2020.81
2018.38
2016.2
2014
2012
2010.06
2007 .66
2006.08
2004
2003.25
2002.73
2001
2002.36
2003.3
2002.9
1999.41
2000
2002.85
2003.43
2002.92
2001.91
2001.01
2003.33
2004 .06
2006.72
2008.4
2011
2013
2015.4
2018
2020
2023
2025.79
2028.28
2031
2033.21
2036

Sta
4._.65
17.88
28.58
42 .61
54._47
66.15
77.05
87.33
103.29
113.11
134.2
148.81
174.2
178.08
185.17
192.66
199.4
202.42
204 .69
207 .67
226.23
229.81
234.74
237.79
242 .42
247 .12
261.33
272.71
285.65
293.99
304.85
314.02
324.39
337.01
346.49
357.95
368.23
379.86
389.74

Elev
2024.3
2022.23
2020.59
2018.13

2016
2013.87
2011.93

2010
2007 .43

2006
2003.91
2003.22
2002.41
2000.99
2002.6
2003.32
2002.23

1999
2000.88
2002.9
2003.14
2002.9

2001
2001.1
2003.41
2004.8
2006.74

2009
2011.17

2013
2015.49
2018.05
2020.77
2023.92

2026
2028.41
2031.11
2033.85
2036.14

183

Sta
6.46
19.45
32.17
43.34
55.57
69.84
79.14
88.53
104.23
117.33
134 .47
153.33
174.81
180.27
186.55
193.54
199.62
202.6
204.79
208.63
227.71
229.9
234.75
239.46
242 .63
247 .75
262.41
273.67
288.15
295.01
306.86
314.72
325.2
337.4
346.68
360.13
370.25
380.51

Elev
2024 .01
2022
2020
2018
2015.79
2013.21
2011.57
2009.79
2007 .29
2005.42
2003.89
2003
2002.32
2000.21
2002.74
2003.27
2002
1998.78
2001
2003
2003
2002.89
2001
2002
2003.46
2005
2006.96
2009.14
2011.72
2013.23
2016
2018.2
2021
2024
2026.04
2029
2031.6
2034

6.
20.
32.

57.

70.

80.

92.
105.
120.
139.
153.
175.
181.
187.
196.
200.
202.
204.
214.
228.
229.
234.
240.

242

250.
262.
278.
289.
298.
308.
315.
328.
341.
351.
362.
371.
383.

Sta
53
25
34
45
37
94
08
39
95
66
25
52
18
26
82
59
45
74
91
65
28
98
76
54
.78
75
59
53
37
29
33
63
23
68
31
26
81
06

Elev
2024

2021.
2019.

87
97

2017.7

2015.

45

2013

2011.
2009.

39
13

2007

2005.
2003.
2002.
2002.

02
67
99
17

2000.7

2002.
2003.
2001.
1998.
2001.
2003.
2002.

93
02
15
63
16
42
96

2002.9

2000.
2002.

99
57

2003.5
2006
2007

2009.

83

2012
2014

2016.
2018.
2021.
2024.
2026.
2029.
2031.
2034.

43
47
79
96
97
58
99
58

Sta
9.

28

21.8

35.

45.

59.

73.

80.

93.
106.
120.
144.
158.
175.
181.
188.
197.
200.
203.
205.
214.
228.
230.
236.
241.

244

91
66
79
07
45
13
03
87
26
63
56
88
32
03
59
03
59
78
62
02
01
18

-59
251.
262.
279.
291.

09
93
16
22

301.5

310.
317.

43
62

328.9

341.
351.

84
43

363.8

371.
384.

87
88

Elev

2023.
2021.
2019.
2017.

51
64
36
59

2015

2012.
2011.

68
31

2009

2006.

99

2005

2003.
2002.

46
76

2002
2001
2003

2003.

01

2001

1998.

96

2002

2003.
2002.
2002.
2000.
2002.
2003.
2006.
2007.
2009.
2012.
2014.

43
93
87
44
92
98
11
07
93
39
75

2017
2019

2021.

96

2025
2027
2030
2032
2035
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Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 192.66 .04 215.1 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
192.66 215.1 107.45 107.45 107.45 1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 2003.48 Element Left OB Channel Right 0B
Vel Head (ft) 0.51 wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2002.97 Reach Len. (ft) 107.45 107.45 107.45
Crit W.S. (fb) 2002.88 Flow Area (sq ft) 21.37 17.10 15.17
E.G. Slope (ft/ft) 0.021259 Area (sq ft) 21.37 17.10 15.17
Q Total (cfs) 296.55 Flow (cfs) 94.84 104.32 97.39
Top Width (ft) 57.89 Top Width (ft) 34.19 10.53 13.17
Vel Total (ft/s) 5.53 Avg. Vel. (ft/s) 4.44 6.10 6.42
Max Chl Dpth (ft) 4.34 Hydr. Depth (ft) 0.62 1.62 1.15
Conv. Total (cfs) 2033.9 Conv. (cfs) 650.4 715.5 668.0
Length wtd. (ft) 107.45 Wetted Per. (ft) 35.21 14.31 14.36
Min Ch ElI (Ft) 1998.63 Shear (lb/sqg ft) 0.81 1.59 1.40
Alpha 1.08 Stream Power (Ib/ft s) 3.57 9.68 9.00
Frctn Loss (ft) 1.26 Cum Volume (acre-ft) 0.38 0.72 0.18
C & E Loss (ft) 0.07 Cum SA (acres) 0.56 0.41 0.31

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 2003.07 Element Left OB Channel Right OB
Vel Head (ft) 0.37 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2002.71 Reach Len. (ft) 107 .45 107 .45 107.45
Crit W.S. (fp) Flow Area (sq ft) 15.06 14.90 12.24
E.G. Slope (ft/ft) 0.012115 Area (sq ft) 15.06 14.90 12.24
Q Total (cfs) 204.16 Flow (cfs) 69.83 74.46 59.87
Top Width (ft) 31.96 Top Width (ft) 14.24 7.38 10.34
Vel Total (ft/s) 4.84 Avg. Vel. (ft/s) 4.64 5.00 4.89
Max Chl Dpth (ft) 4.08 Hydr. Depth (ft) 1.06 2.02 1.18
Conv. Total (cfs) 1854.8 Conv. (cfs) 634.5 676.5 543.9
Length Wtd. (ft) 107.45 Wetted Per. (ft) 15.23 11.02 11.42
Min Ch El (ft) 1998.63 Shear (lb/sq ft) 0.75 1.02 0.81
Alpha 1.00 Stream Power (lb/ft s) 3.47 5.11 3.96
Frctn Loss (ft) 0.98 Cum Volume (acre-ft) 0.32 0.69 0.15
C & E Loss (ft) 0.03 Cum SA (acres) 0.52 0.40 0.29



CROSS SECTION

RIVER: Reach CL
REACH: Reach CL

INPUT

Description:
Station Elevation Data

Sta

0
14.73
30.03
48 .2
61.01
68.05
81.45
95.83
108.08
124 .69
140.31
172.71
189.79
197 .06
202.19
204 .65
208.3
215.39
220.65
227.9
230.41
234.63
238.6
245.3
258.39
271.49
281.91
294 .47
306.33
317.24
326.58
339.48
351.36
359.74
370.37

Elev
2022.51
2020.8
2018.88
2016.17
2014.08
2012.91
2010.27
2007.16
2005
2003.06
2001.79
2001.28
2000.59
1999.62
1997.72
1998.49
2001
2001.35
2001.43
2001.82
2003.23
2005.5
2006.65
2008.41
2010
2012.11
2014.82
2017
2019.39
2022.29
2025
2028
2030.91
2033
2035.68

Sta
.53
18.11
34
49.28
61.33
68.2
82.64
96.11
109.28
125.26
146
176.79
190.13
197.88
202.44
205.19
208.39
215.99
221.47
227 .94
231.59
235.74
239.71
245.34
258.74
273.43
283.09
296.21
308.7
319.06
327.87
341.71
351.7
361.01
372.01

RS: 800

num=
Elev
2022 .44
2020.35
2018.35
2016
2014.03
2012.88
2010
2007.1
2004 .84
2003
2001.49
2001.29
2000.51
1999.34
1997.61
1999
2001
2001.37
2001.4
2001.81
2004
2005.89
2007
2008.41
2010.07
2012.56
2015
2017 .32
2020
2022.83
2025.34
2028.56
2031
2033.33
2036

242
Sta
1.67
21.12
36.42
50.09
61.47
72.91
85.39
96.55
113.72
127.54
156.28
184 .37
190.89
198.08
202 .47
205.82
209.57
216.18
222 .47
228.24
233.21
235.83
242 .08
246 .87
261.26
275.69
284.15
297.21
308.91
319.66
330.3
342.82
351.87
363.65
372.82

Elev
2022.29
2020
2018
2015.87
2014
2012.04
2009.42
2007
2004 .27
2002.74
2001.18
2001.52
2000.56
1999.26
1997.62
1999.67
2001.16
2001.37
2001.35
2001.98
2004 .98
2005.92
2007 .6
2008.55
2010.46
2013
2015.17
2017 .51
2020.05
2023
2026
2028.82
2031.05
2034
2036.17

Sta
4.33
24
36.82
51.67
61.74
73.12
86.72
98.58
114 .36
132.75
157.89
185.3
193.52
198.79
203.36
206.15
210.77
217.87
223.01
228.56
233.25
236.09
243.56
252.42
264 .4
277 .39
285.96
299.53
310.52
320.48
331.29
343.56
352.26
366.32
376.75

Elev
2022
2019.64
2017.95
2015.62
2013.96
2012
2009.12
2006 .57
2004 .2
2002.28
2001.12
2001.54
2000.47
1999
1997.92
2000
2001.32
2001.43
2001.32
2002.15
2005
2006
2008
2008.96
2011
2013.52
2015.47
2018
2020.49
2023.25
2026.27
2029
2031.14
2034.7
2036.94

185

Sta

6.47
26.12
38.85
51.89
63.61
75.52
87.25
98.98
115.77
136.69
158.78
186.09
194.77
199.53
203.66
206.29
213.68
218.29
223.49
229.54
233.32
236.39
244 .57
253.01
266.66
279.04
289.09
303.42
312.39
323.01
334.03
344 .92
355.7
366.41

Elev
2021.79
2019.37
2017.62
2015.59
2013.66
2011.48

2009

2006.5

2004

2002
2001.12
2001.38
2000.41
1998.74

1998
2000.15
2001.54
2001.43
2001.31

2002.7
2005.04
2006 .07
2008.25

2009
2011.36

2014

2016

2018.8

2021

2024
2026.79
2029.33

2032
2034.72

Sta
10.
28.
42.
55.
66.
77.

76
91
86
24
26
79

89.4

101.
115.

71
78

137.7

165.
187.
195.

48
82
01

200.8

203.
206.
214.

86
83
97

220.3

224.
229.
233.
237.
244 .
254
268.
279.
293.
304.
314.
323.
335.
346.

75
61
33
37
85
98
41
72
71
04
36
05
19
14

357.6

367.

56

Elev

2021.
2019.

31
03

2017
2015

2013.

24

2011

2008.

53

2006
2004

2001.
2001.

94
18

2001

2000.
1998.
1998.
2000.
2001.
2001.
2001.
2002.
2005.
2006.
2008.
2009.
2011.
2014.
2016.
2018.
2021.
2024.

34
25
06
74
36
44
18
74
05
32
32
33
61
21
85
93
52
02

2027
2029.6

2032.

49

2035

29.

42.

56.

67.

79.

91.
103.
.33
139.
169.
189.
195.
201.
204.
207.
215.
220.
226.
230.
233.
238.
245.
257.
270.
280.
293.
304.

117

Sta

13
11
97
19
53
03
84
11

86
79
18
93
41
36
31
25
55
11
04
34
02
15
12
77
72
74
39

316.1

325.
338.
347.

66
a4
63

357.8
369.2

Elev
2021
2019
2016.99
2014 .85
2013
2010.76
2008
2005.76
2003.83
2001.82
2001.21
2000.72
2000
1998
1998.19
2000.81
2001.35
2001.43
2001.15
2003
2005.05
2006.44
2008.38
2009.72
2012
2014 .52
2016.86
2019
2022
2024.78
2027.76
2030
2032.54
2035.42



186

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 185.3 .04 213.68 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
185.3 213.68 92.55 92.55 92.55 1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 2002.15 Element Left OB Channel Right 0B
Vel Head (ft) 0.26 wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2001.89 Reach Len. (ft) 92.55 92.55 92.55
Crit W.S. (fb) Flow Area (sq ft) 25.44 50.78 7.33
E.G. Slope (ft/ft) 0.007516 Area (sq ft) 25.44 50.78 7.33
Q Total (cfs) 310.68 Flow (cfs) 62.43 231.18 17.07
Top Width (ft) 89.50 Top Width (ft) 46.72 28.38 14.40
Vel Total (ft/s) 3.72 Avg. Vel. (ft/s) 2.45 4.55 2.33
Max Chl Dpth (ft) 4.28 Hydr. Depth (ft) 0.54 1.79 0.51
Conv. Total (cfs) 3583.7 Conv. (cfs) 720.2 2666.7 196.9
Length wtd. (ft) 92.55 Wetted Per. (ft) 46.74 30.21 14.57
Min Ch ElI (Ft) 1997.61 Shear (lb/sqg ft) 0.26 0.79 0.24
Alpha 1.22 Stream Power (Ib/ft s) 0.63 3.59 0.55
Frctn Loss (ft) 0.91 Cum Volume (acre-ft) 0.32 0.63 0.15
C & E Loss (ft) 0.02 Cum SA (acres) 0.46 0.36 0.27

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 2002.06 Element Left OB Channel Right OB
Vel Head (ft) 0.25 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2001.80 Reach Len. (ft) 92.55 92.55 92.55
Crit W.S. (fp) Flow Area (sq ft) 21.46 48.32 6.09
E.G. Slope (ft/ft) 0.007589 Area (sq ft) 21.46 48.32 6.09
Q Total (cfs) 274.88 Flow (cfs) 48.29 213.85 12.73
Top Width (ft) 87.76 Top Width (ft) 45.20 28.38 14.18
Vel Total (ft/s) 3.62 Avg. Vel. (ft/s) 2.25 4.43 2.09
Max Chl Dpth (ft) 4.19 Hydr. Depth (ft) 0.47 1.70 0.43
Conv. Total (cfs) 3155.4 Conv. (cfs) 554 .4 2454 .9 146.2
Length Wtd. (ft) 92.55 Wetted Per. (ft) 45.22 30.21 14.32
Min Ch ElI (ft) 1997.61 Shear (lb/sq ft) 0.22 0.76 0.20
Alpha 1.24 Stream Power (lb/ft s) 0.51 3.35 0.42
Frctn Loss (ft) 0.93 Cum Volume (acre-ft) 0.28 0.61 0.13
C & E Loss (ft) 0.02 Cum SA (acres) 0.44 0.36 0.26



CROSS SECTION

RIVER: Reach CL
REACH: Reach CL

INPUT

Description:
Station Elevation Data

Sta

0
18.08
30.47
48.84
61.19
71.43
83.05
92.57
102.09
116.87
137.64
155.7
169.53
184 .99
192 .47
196.02
199.05
201.97
215.44
228.86
235.53
244 .11
250.35
255
269.14
283.77
294.18
303.98
315.78
324.97
334.01
347.12
358.78
371.31
380.03
389.85

Elev
2020.88
2019.16

2017.8
2015.15
2013.16
2011.35

2009
2006.89
2004 .89

2003
2001.16

2000
1999.64
2001.12

1999.9

1998
1996.74

1999
2001.29

2003

2004
2005.73
2007 .92
2008.56

2010
2012.75
2015.29

2018
2020.85
2023.16
2025.34
2028.37

2031
2033.99

2036
2037.79

Sta
.38
18.55
33.69
49 .42
61.82
73.21
85.05
93.97
103.62
121.8
139.59
155.71
171.83
186.02
192.92
196.25
199.39
202.86
217.69
230.92
235.61
244 .88
250.37
255.55
272.03
284 .81
295.17
304.31
316.43
327.93
336.91
349.91
362.1
371.35
380.56
396.64

RS: 700

num=
Elev
2020.85
2019.11
2017 .4
2015.05
2013.06
2011
2008.57
2006.56
2004 .6
2002.43
2001
2000
1999.68
2001.3
1999.8
1997.89
1997
1999.69
2001.49
2003.21
2004
2006
2007 .95
2008.62
2010.36
2013
2015.56
2018.11
2021
2023.88
2026
2029
2031.72
2034
2036.11
2038.64

251
Sta
8.47
19.57
36.35
49.76
62.15
74.26
87.61
96.14
104 .56
122 .64
139.95
156.36
177 .93
186.8
194 .06
197.82
199.53
203.26
217.88
231.79
236.13
245 .27
250.83
259.2
275.14
285.93
296.85
307.47
317.74
328.44
340.2
351.72
362.73
373.39
381.84
397.13

Elev
2020.08

2019
2017.08

2015

2013
2010.78

2008
2006.05
2004 .47
2002.33
2000.98
1999.98
1999.88
2001.13
1999.14

1997
1997.12

2000
2001.51
2003.3
2004.1
2006.14
2008.02

2009
2010.87
2013.25

2016
2018.96
2021.29

2024
2026.8
2029.41
2031.86
2034 .51
2036.38
2038.69

Sta
9.35
22.54
36.99
51.66
62.78
77.38
88.67
96.4
108.41
125.05
140.67
157.92
178.56
187.33
194.21
197.87
199.89
203.48
218.33
232.66
238.41
245.88
250.99
261.81
275.87
287.15
299.22
307.64
318.8
329.07
340.25
351.94
363.2
375.34
383.47
399.82

Elev

2020
2018.68

2017
2014 .68
2012.89
2010.16
2007.77

2006

2004

2002
2000.93
1999.92
1999.99

2001
1999.04
1996.98
1997.39
2000.13
2001.58
2003.44
2004 .56
2006.35
2008.04
2009.27

2011
2013.54
2016.68

2019
2021.56
2024 .16
2026.81
2029.46

2032

2035
2036.69
2038.98

187

Sta
11.67
24.75
38.68
54 .56
65.96
78.17
89.32

101.42
108.47
125.69
147 .08
165.33
178.65
191.03
194.27
198.72
200.01
203.54
221.02
232.79
240.7
247 .69
251.67
264 .28
278.03
288.95
300.29
307.73
320.45
332.03
341.32
354.41
364.25
376.02
384.67
401.85

Elev
2019.78
2018.43
2016.76
2014 .22
2012.36

2010
2007 .62
2005.02
2003.99
2001.92
2000.39
1999.68

2000

2000.2

1999
1996.49
1997.48
2000.33

2002
2003.47

2005

2007
2008.11
2009.45
2011.43

2014
2016.96
2019.02

2022
2024 .86

2027

2030
2032.26
2035.18
2036.92
2039.19

Sta
13.
27.
41.
55.
67.

43
93
53
95
91

80.3

91.
101.
113.
127.
147.
168.
179.
191.
194.
198.
200.
211.
221.
233.
242.
248.

43
47
51
61
27
14
35
44
85
81
68
22
99
35
24
59

252.5

264 .

75

280.7
290.5

300.
311.
323.

43
96
85

332.6

344.
355.
366.
379.
385.
403.

01
41
74
68
13
16

Elev

2019.

61

2018.1

2016.

35

2014

2012.
2009.
2007.
2005.
2003.
2001.
2000.
1999.
2000.
2000.
1998.
1996.

04
56
16
01
41
84
37
63
14
11
69
55

1998

2000.
2002.
2003.
2005.
2007.
2008.
2009.

92
15
57
29
32
21
51

2012

2014.

38

2017
2020

2022.

88

2025

2027.
2030.
2032.
2035.

62
23
87
92

2037

2039.

31

1

28.
43.
57.
68.
82.
92.
101.
115.
132.
152.
168.
184.
191.
195.
198.
201.
212.
224.

23
243
249
254

282.
292.
301.
312.
324.
333.
345.
358.
367.
380.
387.

Sta
6.3
71
57
64
03
41
13
51
66
86
15
67
33
94
85
84
51
37
82
4.7
.66
.24
.38
269
72
95
21
15
31
63
64
49
29
01
36

Elev

2019.

34

2018
2016

2013.

73

2012

2009.

14

2007
2005

2003.
2001.

13
58

2000.1

1999.

63

2001
2000

1998.
1996.
1998.

09
57
65

2001

2002.
2003.
2005.
2007.
2008.
2009.
2012.

49
83
56
53
47
98
49

2015

2017.
2020.

22
05

2023

2025.

26

2028

2030.

93

2033
2036

2037.

36



188

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 186.02 .04 203.54 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
186.02 203.54 100 100 100 1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 2001.23 Element Left OB Channel Right 0B
Vel Head (ft) 0.44 wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2000.79 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (fb) 2000.74 Flow Area (sq ft) 31.51 29.49 1.39
E.G. Slope (ft/ft) 0.013335 Area (sq ft) 31.51 29.49 1.39
Q Total (cfs) 310.68 Flow (cfs) 129.74 178.38 2.56
Top Width (ft) 62.07 Top Width (ft) 40.81 15.25 6.01
Vel Total (ft/s) 4._98 Avg. Vel. (ft/s) 4.12 6.05 1.84
Max Chl Dpth (ft) 4.30 Hydr. Depth (ft) 0.77 1.93 0.23
Conv. Total (cfs) 2690.4 Conv. (cfs) 1123.5 1544 .7 22.1
Length wtd. (ft) 100.00 Wetted Per. (ft) 40.93 17.62 6.03
Min Ch ElI (Ft) 1996.49 Shear (lb/sqg ft) 0.64 1.39 0.19
Alpha 1.13 Stream Power (Ib/ft s) 2.64 8.43 0.35
Frctn Loss (ft) 1.19 Cum Volume (acre-ft) 0.26 0.55 0.14
C & E Loss (ft) 0.00 Cum SA (acres) 0.37 0.32 0.25

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 2001.12 Element Left OB Channel Right OB
Vel Head (ft) 0.44 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 2000.68 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (Fb) 2000.66 Flow Area (sq ft) 27.05 27.82 0.80
E.G. Slope (ft/ft) 0.013785 Area (sq ft) 27.05 27.82 0.80
Q Total (cfs) 274.88 Flow (cfs) 105.76 167.88 1.24
Top Width (ft) 58.12 Top Width (ft) 38.84 14.73 4.55
Vel Total (ft/s) 4.94 Avg. Vel. (ft/s) 3.91 6.04 1.56
Max Chl Dpth (ft) 4.19 Hydr. Depth (ft) 0.70 1.89 0.17
Conv. Total (cfs) 2341.2 Conv. (cfs) 900.7 1429.9 10.6
Length Wtd. (ft) 100.00 Wetted Per. (ft) 38.94 17.09 4.57
Min Ch ElI (ft) 1996.49 Shear (lb/sqg ft) 0.60 1.40 0.15
Alpha 1.15 Stream Power (lb/ft s) 2.34 8.46 0.23
Frctn Loss (ft) 1.18 Cum Volume (acre-ft) 0.22 0.53 0.12
C & E Loss (ft) 0.00 Cum SA (acres) 0.36 0.31 0.24



CROSS SECTION
RIVER: Reach CL
REACH: Reach CL

INPUT

Description:
Station Elevation Data

Sta

0

10.2
20.94
34.07
50.07
60.86
70.45
84.18
93.77
100.29
109.72
118.99
133.55
144 .61
151.36
164.86
168.22
184.15
202.28
208.5
211.61
215.89
221.17
237.27
250.44
257.78
270.12
282.86
292.36
299.89
305.11
312.46
321.9
328.53
335.59
345.53
360.07
367.58
377.38
387.39

Elev
2021.08
2020
2019.05
2017.74
2016.12
2015
2014
2012.35
2011
2010
2008 .47
2007
2005
2004
2002 .87
2001.18
2000.69
1999
1998.75
1998
1995.78
1997
1998.65
1998.78
1999.92
2001
2003
2004 .87
2006.87
2008.64
2010
2012.05
2014 .49
2016
2017 .32
2019.24
2021.62
2023
2024.75
2026.69

Sta

.6
12.13
21.45
35.23
51.22
60.96
76.97
86.58
93.91
101.1
112.53
120.9
134.89
148 .36
154 .82
165.06
173.04
184.79
204.8
209.09
212.08
216.93
226.83
238.41
250.8
259.08
270.27
283.59
292.93
300.59
306.98
315.06
323.95
328.7
337.72
350.39
361.39
367.87
378.67
388.9

RS: 600

num=

Elev
2021.02
2019.79
2019
2017.62
2016
2014.99
2013.26
2012
2010.98
2009.87
2008
2006.72
2004 .83
2003.39
2002 .4
2001.15
2000
1998.96
1998.77
1997.61
1995.45
1997 .4
1998.82
1998.85
1999.97
2001.24
2003.02
2004 .98
2007
2008.82
2010.53
2012.82
2015
2016.04
2017.73
2019.99
2021.9
2023.05
2025
2026.94

200
Sta
.78

15.7

22.62

39.61

55.97

61.85

79.28

86.69

97.86

106.58
114 .59
123.57
135.76
150.47
157.71
165.96
175.45
189.43
207.1
209.92
212.72
218.35
227 .89
239.36
250.89
263.48
273.11
283.67
293.82
301.3
308.69
315.78
326.91
328.79
339.19
350.47
361.96
369.85
381.26
389.3

Elev
2021
2019.46
2018.9
2017
2015.54
2014 .91
2013
2011.98
2010.37
2009
2007 .65
2006.34
2004.74
2003
2002
2001.02
1999.72
1998.79
1998.84
1997
1995.71
1998
1998.81
1998.92
1999.99
2002
2003.43
2005
2007.19
2009
2011
2013
2015.71
2016.06
2018
2020
2021.99
2023.41
2025.46
2027

Sta

4.1

17.1
26.06
41 .17
56.68
67.93
79.29
90.99
98.08
107.16
117.26
125.91
137.86
150.56
163.99
166.11
181.42
199.24
208.11
210.19
213.41
219.74
229.8
240.29
250.98
264 .08
273.18
283.82
295.89
303.65
311.75
317.39
327.4
333.81
340.85
352.87

362
373.44

384
392.5

Elev
2020.65
2019.35
2018.54
2016.81
2015.47
2014.28

2013
2011.39
2010.33

2008.9
2007 .27

2006
2004 .55

2003
2001.28

2001
1999.16
1998.84
1998.27

1996.8

1996
1998.55
1998.78

1999

2000
2002.11
2003.44
2005.03
2007 .62
2009.61
2011.86
2013.41
2015.81

2017
2018.33
2020.35

2022

2024

2026
2027 .55

189

Sta
9.17
20.31
31.2
45 .42
59.38
70.39
80.52
91.32
100.28
107.36
117.81
132.05
144
151.23
164.78
166.64
183.47
201.92
208.4
211.31
214 .41
219.85
234.14
248.46
253.21
267.82
277 .49
288.29
297.35
304.58
312.29
319.7
328.01
334.09
344 .45
357.42
362.56
376.17
386.29
394.36

Elev
2020.1
2019.1

2018

2016.45
2015.17
2014.01
2012.86
2011.35
2010
2008.87
2007.18
2005.19
2004.11
2002.89
2001.19
2000.92
1999.04
1998.7
1998.08
1996
1996.38
1998.59
1998.68
1999.75
2000.3
2002.71

2004

2006

2008

2009.85
2012
2014

2015.91

2017 .07

2019

2021
2022.1

2024 .54

2026.44

2027 .87



190

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 207.1 .04 219.74 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
207.1 219.74 100 100 100 1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 2000.04 Element Left OB Channel Right 0B
Vel Head (ft) 0.47 wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 1999.57 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (fb) 1999.57 Flow Area (sq ft) 19.49 31.42 18.49
E.G. Slope (ft/ft) 0.010684 Area (sq ft) 19.49 31.42 18.49
Q Total (cfs) 331.30 Flow (cfs) 64.03 203.92 63.35
Top Width (ft) 69.45 Top Width (ft) 30.05 12.64 26.76
Vel Total (ft/s) 4.77 Avg. Vel. (ft/s) 3.29 6.49 3.43
Max Chl Dpth (ft) 4.12 Hydr. Depth (ft) 0.65 2.49 0.69
Conv. Total (cfs) 3205.2 Conv. (cfs) 619.5 1972.8 612.9
Length wtd. (ft) 100.00 Wetted Per. (ft) 30.09 14.29 26.81
Min Ch ElI (Ft) 1995.45 Shear (lb/sqg ft) 0.43 1.47 0.46
Alpha 1.33 Stream Power (Ib/ft s) 1.42 9.51 1.58
Frctn Loss (ft) 0.71 Cum Volume (acre-ft) 0.20 0.48 0.12
C & E Loss (ft) 0.09 Cum SA (acres) 0.28 0.28 0.22

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 1999.93 Element Left OB Channel Right OB
Vel Head (ft) 0.45 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 1999.49 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (Fb) 1999.49 Flow Area (sq ft) 17.02 30.36 16.30
E.G. Slope (ft/ft) 0.010372 Area (sq ft) 17.02 30.36 16.30
Q Total (cfs) 292.93 Flow (cfs) 51.36 189.81 51.76
Top Width (ft) 67.65 Top Width (ft) 29.16 12.64 25.85
Vel Total (ft/s) 4.60 Avg. Vel. (ft/s) 3.02 6.25 3.18
Max Chl Dpth (ft) 4.04 Hydr. Depth (ft) 0.58 2.40 0.63
Conv. Total (cfs) 2876.3 Conv. (cfs) 504.3 1863.8 508.2
Length Wtd. (ft) 100.00 Wetted Per. (ft) 29.19 14.29 25.89
Min Ch El (ft) 1995.45 Shear (lb/sq ft) 0.38 1.38 0.41
Alpha 1.36 Stream Power (lb/ft s) 1.14 8.60 1.29
Frctn Loss (ft) 0.72 Cum Volume (acre-ft) 0.17 0.46 0.10
C & E Loss (ft) 0.08 Cum SA (acres) 0.28 0.28 0.21



CROSS SECTION

RIVER: Reach CL
REACH: Reach CL
Station Elevation Data

Sta

0

5.89
9.12
12.37
13.72
19.92
26.62
30.62
35.06
39.3
48 .87
54.84
64.46
75.71
85.32
95.88
105.6
123.92
138.69
152 .69
167.3
194.5
197.35
207.15
210.67
229.92
238.84
244 .56
259.36
270.29
280.48
291.98
302.56
308.63
316.62
317.78
330.82
348
362.37
374.68
389.72
404.21

Elev
2022.89
2021.09
2019.78
2019.03

2019
2018.99
2019.32
2018.54
2017.56
2016.78
2015.11

2014
2011.89
2009.17
2006.66
2004 .18
2002.33
1999.33
1998.22

1998.1
1997.73
1997 .92
1997.58

1996
1997.04
1997.75

1999
2000.31

2002.7
2004 .84

2007
2009.87
2011.66
2011.83

2013
2012.93

2014
2016.59
2019.26
2021.05

2023.5

2025.9

Sta
.19
6.1
9.6
12.46
16.04
20.18
27.98
31.2
35.21
39.76
49 .56
56.58
66.18
76.29
85.56
96.87
107.14
126.72
138.72
153.55
169.81
195.65
199.34
209.49
210.93
230.33
238.94
247 .82
260.58
271.09
282.52
292 .58
303.11
310.79
316.64
318.13
333.72
350.27
366.81
375.51
392.79
404.83

RS: 500
num=

Elev
2022.85
2021
2019.66
2019.01
2019.05
2019
2019.04
2018.21
2017.58
2016.69
2014.99
2013.59
2011.48
2009
2006.6
2004
2002
1999.02
1998.22
1998.12
1997 .57
1997.93
1997
1996.66
1997.11
1997.81
1999.02
2001
2002.87
2005
2007 .45
2010
2011.74
2011.83
2013.01
2012.86
2014.39
2017
2019.9
2021.18
2024
2026

293
Sta
.33

7.69
12
12.51
16.6

20.65

28.05

31.58

35.66

43.28

51.48

57.58

68.21

79.9
88.35
99
111.19
126.84
143.15
155.44
172 .26
196.41
200.16
209.93
211.45
231.24
239.09
248.86
261.39
271.69
285.51
293.71
303.55
311.93
316.92
320.05
334.45
351.79
367.25
376.25
393.7
406.57

Elev
2022.82
2020.31
2019.09
2019.01
2019.05
2019.02
2019.03

2018
2017 .67
2016.02
2014.66
2013.39
2011.01
2008.09

2006

2003.6
2001.22

1999
1998.17
1998.15
1997.39
1997.82
1996.77
1996.79
1997.13
1997.92
1999.06
2001.17
2002.99
2005.12

2008
2010.21
2011.81
2011.85
2013.03
2012.51
2014 .48
2017.32
2019.97
2021.29
2024 .14

2026.3

Sta
2.46
8.46

12.02
12.68
17.91
20.87
28.25
32.06
36.35
43 .41
51.71
59.32
68.28
80.25
88.87
101.69
112.24
128.65
144 .93
158.5
176.58
196.55
202.79
210.31
214.14
231.74
241.82
249.34
261.5
275.77
288.23
294 .69
303.84
312.58
317.18
320.9
338.22
354.18
367.51
380.6
395.64
409.1

Elev
2022.42
2020
2019.09
2019
2019
2019.04
2019
2017.71
2017 .64
2016
2014.62
2012.99
2011
2008
2005.87
2003.1
2001
1998.84
1998.17
1998.07
1997 .46
1997.82
1996
1996.91
1997.26
1998
1999.77
2001.27
2003
2006
2008.74
2010.39
2011.78
2011.97
2013.02
2012.65
2015
2017 .97
2020
2022
2024 .44
2026.67
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Sta
2.76
8.47

12.03
12.77
18.18
22.94
30.46
32.82
38.07
44 .08
52.74
60.96
71.31
81.07
91.35
102.13
114 .42
133.74
146 .55
160.17
182.82
196.56
203.99
210.47
218.27
233.03
242 .81
251.13
263.22
276.66
289.14
298.26
304.47
312.68
317.32
322.85
339.03
354.37
373.73
384.08
395.91
411.53

Elev
2022.38

2020
2019.08

2019
2018.99
2019.2
2018.58
2017 .57
2017.13
2015.92
2014 .45
2012.66
2010.25
2007.78
2005.25

2003
2000.56
1998.38
1998.16

1998
1997.51
1997.83
1995.66
1996.95
1997 .57
1998.21
1999.96
2001.53
2003.31
2006.2

2009

2011
2011.74

2012
2013.01
2012.93
2015.11

2018
2020.91
2022.59
2024 .49

2027

2.

8.
12.
13.
18.
23.
30.
33.
38.

4

54.
62.

72

84.

92.
102.
116.
134.
147.
160.
186.
196.
204.
210.
226.
238.
242.

25

266.
276.
290.
298.
305.
315.
317.
323.

34
359
37
385
39
414

Sta
91
66
07
17
54
73
49
13
48
6.1
81
12
.36
06
47
28
12
21
49
18
67
58
94
59
04
43
98
4.5
32
95
46
86
02
03
46
36
4.4
.51
3.8
.08
8.8
.61

Elev

2022.
2019.
2019.
2018.
2018.
2019.
2018.
2017.

31
93
08
99
98
24
57
46

2017

2015.
2014.
2012.

57
01
42

2010
2007
2005

2002.

96

2000.3

1998.
1998.

34
16

1998

1997.
1997.
1995.

79
82
37

1997

1997.
1998.

55
94

2000
2002
2004

2006.
2009.
2011.
2011.
2012.
2012.

26
41
09
74
57
99

2013

2015.
2018.
2020.
2022.

84
84
92
76

2025

2027.

48

Sta
3.8
8.92
12.11
13.64
19.5
25.83
30.61
34.25
38.65
48.33
54.83
64.21
73.94
84.12
95.2
103.81
118.69
135.18
152.15
161.38
188.16
197.12
206.19
210.63
228.87
238.83
243.67
258.56
269.96
277.14
291.12
301.31
305.68
315.99
317.56
324.45
345.37
360.56
374.35
386.56
401.69

Elev
2022
2019.84
2019.07
2019
2018.97
2019.3
2018.54
2017 .42
2016.96
2015.21
2014
2011.95
2009.6
2006.99
2004.32
2002.68
2000
1998 .27
1998.1
1997.95
1997.82
1997 .64
1995.71
1997.02
1997 .57
1999
2000.13
2002.56
2004.76
2006.3
2009.61
2011.47
2011.85
2012.85
2012.96
2013.15
2016
2019
2021
2023
2025.48
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Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 194.5 .04 218.27 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
194.5 218.27 200 200 200 1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 1998.83 Element Left OB Channel Right 0B
Vel Head (ft) 0.17 wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 1998.66 Reach Len. (ft) 200.00 200.00 200.00
Crit W.S. (fb) 1998.38 Flow Area (sq ft) 47.72 43.45 15.67
E.G. Slope (ft/ft) 0.005099 Area (sq ft) 47.72 43.45 15.67
Q Total (cfs) 331.30 Flow (cfs) 119.01 169.29 43.00
Top Width (ft) 105.78 Top Width (ft) 63.90 23.77 18.11
Vel Total (ft/s) 3.10 Avg. Vel. (ft/s) 2.49 3.90 2.74
Max Chl Dpth (ft) 3.29 Hydr. Depth (ft) 0.75 1.83 0.87
Conv. Total (cfs) 4639.7 Conv. (cfs) 1666.7 2370.8 602.2
Length wtd. (ft) 200.00 Wetted Per. (ft) 63.95 24.40 18.19
Min Ch ElI (Ft) 1995.37 Shear (lb/sqg ft) 0.24 0.57 0.27
Alpha 1.14 Stream Power (Ib/ft s) 0.59 2.21 0.75
Frctn Loss (ft) 1.51 Cum Volume (acre-ft) 0.12 0.39 0.08
C & E Loss (ft) 0.03 Cum SA (acres) 0.18 0.24 0.16

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 1998.73 Element Left OB Channel Right OB
Vel Head (ft) 0.17 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 1998.57 Reach Len. (ft) 200.00 200.00 200.00
Crit W.S. (Fb) 1998.31 Flow Area (sq ft) 41.74 41.20 13.99
E.G. Slope (ft/ft) 0.005282 Area (sq ft) 41.74 41.20 13.99
Q Total (cfs) 292.93 Flow (cfs) 97.98 157.74 37.21
Top Width (ft) 104.04 Top Width (ft) 62.85 23.77 17.42
Vel Total (ft/s) 3.02 Avg. Vel. (ft/s) 2.35 3.83 2.66
Max Chl Dpth (ft) 3.20 Hydr. Depth (ft) 0.66 1.73 0.80
Conv. Total (cfs) 4030.5 Conv. (cfs) 1348.1 2170.4 512.0
Length Wtd. (ft) 200.00 Wetted Per. (ft) 62.90 24.40 17.49
Min Ch El (ft) 1995.37 Shear (lb/sq ft) 0.22 0.56 0.26
Alpha 1.16 Stream Power (lb/ft s) 0.51 2.13 0.70
Frctn Loss (ft) 1.52 Cum Volume (acre-ft) 0.11 0.38 0.07
C & E Loss (ft) 0.03 Cum SA (acres) 0.17 0.24 0.16



CROSS SECTION
RIVER: Reach CL
REACH: Reach CL

INPUT

Station Elevation Data

Sta

0
10.73
21.69
31.73
42 .92
51.56
62.94
76.71
80.16
87.81
98.19
101.16
105.66
112.76
120.61
131.47
137.54
148.36
160.96
174 .47
175.33
183.76
187.5
198.48
216.5
219.53
226.29
242 .56
258.35
271.01
282.79
293.13
303.52
315.33
322.25
327.07
337.36
345.82
352.86
358.31
374.47

Elev
2022.62
2021.16

2020
2018.54

2017

2016
2014.89
2013.58
2013.32
2012.93
2012.16
2010.79

2009

2007

2005
2002.09
2000.84

1999

1998
1997.33
1997.27
1997.11
1996.76
1995.15
1994.67

1995.4
1996.28
1996.46
1996.85

1997
1997.87

1999

2001
2002.77

2004.2
2005.32
2007.8
2009.97

2012
2013.55
2017.12

Sta
2.73
12.63
22.33
33.79
42 .94
54 .56
64 .46
78.02
83.86
88
98.29
102.78
108.07
115.26
121.54
131.92
137.85
149.89
164 .55
174.76
177.57
184.38
194.05
199.04
217.37
221.41
228.04
245.78
266.33
275.29
284.71
295.78
309.58
316.46
324.43
329.51
337.98
345.93
355.58
359.16
375.28

RS: 300

num=
Elev
2022.18
2021
2019.92
2018.23
2017
2015.63
2014.69
2013.45
2013
2012.92
2012.12
2010
2008.33
2006.35
2004.74
2002
2000.78
1998.82
1997.76
1997.31
1997.12
1997.08
1996
1995
1994.74
1996
1996.38
1996.39
1996.78
1997.31
1998
1999.52
2001.96
2003
2004 .68
2006
2008
2010
2012.86
2013.78
2017.12

204
Sta
3.77
14.44
24 .64
34.86
45.17
56.92
67.54
78.17
86.23
88.03
98.55
102.95
109.05
116.61
124 .33
132.34
141.69
154.34
165.14
175.1
181.04
184.62
194.71
199.51
217.65
221.49
228.62
248.81
267.21
278.91
287.14
298.31
309.81
320.06
325.81
333.46
341.11
348.48
355.97
360.18
392.68

Elev

2022
2020.84
2019.57
2018.07
2016.72
2015.38
2014.33
2013.44
2013.02
2012.91

2012
2009.92
2008.03

2006

2004
2001.91

2000
1998.39
1997.73
1997.28
1997.17
1997.06
1995.92
1994 .86
1994.82
1996.02
1996.41
1996.42
1996.81
1997.58
1998.2

2000

2002
2003.72

2005
2006.97
2008.76
2010.72
2012.98

2014
2018.44

Sta
3.94
14.6

28.42
35.24
45.74
61.84
69.63
78.28
86.49
94.43
99.48
103.77
109.19
117.01
126.08
133.92
143.58
154 .54
165.33
175.16
181.92
185.44
195.67
199.89
218.03
222.19
233.96
251.51
269.51
280.56
292.22
302.44
310.02
321.29
326.05
333.61
342
349.43
356.05
364.68
417 .57

Elev
2021.97
2020.82

2019

2018
2016.65
2015.02
2014.16
2013.43

2013
2012.46
2011.59
2009.54

2008

2005.9
2003.53
2001.59

1999.6
1998.38
1997.72
1997.28
1997.17

1997
1995.83
1994.76
1994.94
1996.25
1996.45
1996.54
1996.92
1997.69
1998.83
2000.81
2002.03

2004
2005.06

2007

2009

2011

2013
2015.09
2020.31

193

Sta
8.18
21.67
28.85
35.65
46.86
62.04
71.54
78.68
87.78
97.88
100.7
104.69
111.04
120.12
127.96
136.79
147 .01
157.79
170.14
175.23
182.62
185.73
196.45
200.34
218.25
222.23
236.98
256.95
270.42
281
292.58
303.44
310.26
322
326.56
333.7
343.94
350.8
356.46
366.99

Elev
2021.5

2020
2018.93
2017.93
2016.53

2015

2014
2013.4
2012.93
2012.17

2011
2009.28
2007 .45
2005.14

2003

2001
1999.14
1998.17
1997.49
1997.27
1997.15
1996.97
1995.76
1994 .67

1995
1996.25
1996.46
1996.82
1996.96
1997.73
1998.89

2001
2002.07
2004.14
2005.18
2007.02
2009.52
2011.39
2013.1
2015.66
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Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 194.05 .04 222.19 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
194.05 222.19 100.18 100.18 100.18 1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)
E.G. Elev (ft) 1997.29 Element Left OB Channel Right 0B
Vel Head (ft) 0.52 wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 1996.78 Reach Len. (ft) 100.18 100.18 100.18
Crit W.S. (fb) 1996.78 Flow Area (sq ft) 2.59 50.40 11.26
E.G. Slope (ft/ft) 0.012289 Area (sq ft) 2.59 50.40 11.26
Q Total (cfs) 335.07 Flow (cfs) 6.46 303.20 25.41
Top Width (ft) 68.72 Top Width (ft) 6.68 28.14 33.90
Vel Total (ft/s) 5.22 Avg. Vel. (ft/s) 2.49 6.02 2.26
Max Chl Dpth (ft) 2.11 Hydr. Depth (ft) 0.39 1.79 0.33
Conv. Total (cfs) 3022.6 Conv. (cfs) 58.3 2735.1 229.2
Length wtd. (ft) 100.18 Wetted Per. (ft) 6.73 28.54 33.91
Min Ch ElI (Ft) 1994 .67 Shear (lb/sqg ft) 0.30 1.35 0.25
Alpha 1.22 Stream Power (Ib/ft s) 0.74 8.15 0.57
Frctn Loss (ft) 0.72 Cum Volume (acre-ft) 0.01 0.18 0.02
C & E Loss (ft) 0.11 Cum SA (acres) 0.01 0.12 0.04

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 1997.17 Element Left OB Channel Right OB
Vel Head (ft) 0.48 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 1996.70 Reach Len. (ft) 100.18 100.18 100.18
Crit W.S. (Fb) 1996.70 Flow Area (sq ft) 2.08 48.13 8.60
E.G. Slope (ft/ft) 0.011831 Area (sq ft) 2.08 48.13 8.60
Q Total (cfs) 296.70 Flow (cfs) 4.73 275.56 16.41
Top Width (ft) 66.47 Top Width (ft) 5.99 28.14 32.34
Vel Total (ft/s) 5.05 Avg. Vel. (ft/s) 2.27 5.73 1.91
Max Chl Dpth (ft) 2.03 Hydr. Depth (ft) 0.35 1.71 0.27
Conv. Total (cfs) 2727.8 Conv. (cfs) 43.5 2533.4 150.8
Length wed. (ft) 100.18 Wetted Per. (ft) 6.03 28.54 32.35
Min Ch El (ft) 1994.67 Shear (lb/sq ft) 0.26 1.25 0.20
Alpha 1.21 Stream Power (lb/ft s) 0.58 7.13 0.37
Frctn Loss (ft) 0.61 Cum Volume (acre-ft) 0.01 0.17 0.01
C & E Loss (ft) 0.11 Cum SA (acres) 0.01 0.12 0.04



CROSS SECTION

RIVER: Reach CL
REACH: Reach CL

INPUT

Description:

Station Elevation

Sta

0
74.49
96.61
115.65
117 .44
121.25
169.04
250.8
254 .51
269.21
279.21
292 .24
298.68
323.76
341.86
358.27
400.6
414.33

Elev
2020.79
2012.71
2008.97
2003.58
2003.23

2002.5
1995.47

1995
1996.01
1997.34
1998.29
1999.65
2003.32
2004 .29
2004 .34
2004 .82
2013.09

2016

Data
Sta
.69

74 .86

102.23

115.66

117 .46

162.13

169.15

253.73

261.87

276.01

279.36

294 .4

305.87

328.3

348.69

358.89

400.73

417 .38

RS: 200

num=
Elev
2020.73
2012.67
2007.7
2003.58
2003.22
1996.49
1995.44
1995.8
1996.72
1997 .97
1998.31
1999.98
2004 .17
2004 .36
2004 .4
2004.9
2013.13
2016.2

87
Sta
6.44
86.67
103.8
115.81
118.46
168.63
171.6
254 .42
265.15
276.26
284.9
294 .42
310.56
332.35
353.84
368.36
401.59

Elev
2020.3
2010.93
2007 .34
2003.55
2002.86
1995.53
1994 .67

1996
1996.99

1998
1998.87
1999.98
2004.19
2004 .35
2004 .42
2006.11
2013.27

Sta
54.86
88.04

111.89
117.39
118.69
168.68
249 .64
254 .48
265.28
277.9
286.2
294 .54
319.94
335.48
354.51
374.28
410.22

Elev
2014.89
2010.73
2004 .82
2003.24
2002.82
1995.51
1994 .67
1996.02

1997
1998.16

1999

2000
2004 .25
2004 .36
2004 .43
2006.88
2015.02

195

Sta

67.6
90.86
115.27
117 .42
120.78
168.82
250.13
254 .49
266.77
279.03
290.86
294 .92
320.75
339.94
354.69
382.12
413.9

Elev
2013.48
2010.27
2003.83
2003.23
2002 .56
1995.49
1994.79
1996.02
1997.11
1998.27

1999.5
2000.44
2004 .26
2004 .36
2004 .44
2008.27

2015.9



Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .035 171.6 .04 249.64 .035

Bank Sta: Left Right Coeff Contr. Expan.
171.6 249.64 .1 .3

CROSS SECTION OUTPUT Profile #PRE (100 Yr)

E.G. Elev (ft) 1996.15 Element Left OB Channel Right 0B
Vel Head (ft) 0.15 wt. n-val. 0.035 0.040 0.035
W.S. Elev (ft) 1996.00 Reach Len. (ft)
Crit W.S. (ft) 1995.49 Flow Area (sq ft) 3.33 103.79 3.19
E.G. Slope (ft/ft) 0.004761 Area (sq ft) 3.33 103.79 3.19
Q Total (cfs) 335.07 Flow (cfs) 6.37 321.74 6.96
Top Width (ft) 88.97 Top Width (ft) 6.15 78.04 4.78
Vel Total (ft/s) 3.04 Avg. Vel. (ft/s) 1.91 3.10 2.18
Max Chl Dpth (ft) 1.33 Hydr. Depth (ft) 0.54 1.33 0.67
Conv. Total (cfs) 4856.0 Conv. (cfs) 92.3 4662.8 100.9
Length wtd. (ft) Wetted Per. (ft) 6.32 78.04 4.96
Min Ch El (ft) 1994.67 Shear (1b/sq ft) 0.16 0.40 0.19
Alpha 1.02 Stream Power (Ib/ft s) 0.30 1.23 0.42
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

CROSS SECTION OUTPUT Profile #POST (100 Yr)
E.G. Elev (ft) 1996.12 Element Left OB Channel Right OB
Vel Head (ft) 0.11 Wt. n-Vval. 0.035 0.040 0.035
W.S. Elev (ft) 1996.00 Reach Len. (ft)
Crit W.S. (ft) 1995.43 Flow Area (sq ft) 3.33 103.79 3.19
E.G. Slope (ft/ft) 0.003733 Area (sq ft) 3.33 103.79 3.19
Q Total (cfs) 296.70 Flow (cfs) 5.64 284.90 6.16
Top Width (ft) 88.97 Top Width (ft) 6.15 78.04 4.78
Vel Total (ft/s) 2.69 Avg. Vel. (ft/s) 1.69 2.74 1.93
Max Chl Dpth (ft) 1.33 Hydr. Depth (ft) 0.54 1.33 0.67
Conv. Total (cfs) 4856.0 Conv. (cfs) 92.3 4662.8 100.9
Length Wtd. (ft) Wetted Per. (ft) 6.32 78.04 4.96
Min Ch El (ft) 1994.67 Shear (lb/sq ft) 0.12 0.31 0.15
Alpha 1.02 Stream Power (lb/ft s) 0.21 0.85 0.29
Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

196



SUMMARY OF MANNING®S N VALUES

River:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Reach CL

Reach

CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

River Sta.

1190.35
1100
1000
900

800

700

600

500

300

200

SUMMARY OF REACH LENGTHS

River:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Reach CL

Reach

CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

River Sta.

1190.35
1100
1000
900

800

700

600

500

300

200

nl

.035
-035
-035
-035
.035
.035
-035
-035
-035
.035

Left

90.14
100.03
100
107.45
92.55
100
100
200
100.18

n2

.04
.04
.04
.04
.04
.04
.04
.04
.04
.04

Channel

90.14
100.03
100
107.45
92.55
100
100
200
100.18

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Reach CL

Reach

CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

River Sta.

1190.35
1100
1000
900

800

700

600

500

300

200

Contr.

1
1
1
A
1

RPRRRER

Expan.

WWWWWwwWwwwww

n3

.035
.035
.035
-035
.035
.035
.035
.035
-035
.035

Right

90.14
100.03
100
107.45
92.55
100
100
200
100.18
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SECTION F:
Waters of the US Summary



The following section contains the summary of a report prepared by ECS Mid-Atlantic, LLC on March
7,2022. The entire report with supporting data is available on request. The ECS report was submitted
to the US Army Corps of Engineers (ACOE), using the new “SPGP Preliminary Screening Process”
in July 2022; however, no information or determination has been received. A final determination by
the US Army Corps of Engineers (ACOE), the Virginia Department of Environmental Quality (DEQ)
or the Virginia Marine Resources Commission (VMRC) will be required.
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