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CUB RUN STREAM SITE PHOTOS

CUB RUN STREAM — VIEW NORTH FROM EXISTING PED. BRIDGE

CUB RUN STREAM — VIEW UPSTREAM OF EXISTING PED. BRIDGE

EXAMPLE: USGS CHANNEL MANNING ROUGHNESS COEFFICIENT N=0.035

EXISTING CUB RUN 100-YR
FLOODPLAIN WITH BULL RUN

BACKWATER EFFECT (FROM HEC-RAS)

FAIRFAX COUNTY GIS)

CROSS SECTION STATION

123

LOCATION

STREAM CENTERLINE

200 (o] 100

n = 0.041; 0.039; 0.035

No, 1167 downstream from right bank above section 9, Etowah
River near Dawsonville, Ga.

Computed roughness coefficient: Manning's n=0.15

Date of flood: December 7, 1971

Date of photogeaph: Apeil 12, 1979

Depth of flow on flood plain: 4.1 ft
Deseription of flood plain: The vegetation of the food plain is large and small
trees, mchuding oak, gum, and ironwood, The base is firm soil and has minor
surface {rregularities cavsed by rses and depressions. Obstructions are
negligible (some exposed roots). Ground cover is negligible, and undergrowth
is mmal, Veg,=0.0067, and C_=14.4, The selected values are n,=0.025,
ry =0.003, my=0.002, and n,=0.030,

Figure 17. Tenmile Creek near Elizabeth, La. (Arcement, Colson, and Ming, 1979, HA-606, cross section 3).

PROP. BRIDGE LOCATION
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Cub Run 100-YR Velocity Cub Run 100-YR Velocity 1 0
STA No Bull Run Backwater Effect (ft./sec.) | With Bull Run Backwater Effect (ft./sec.) — Z
—
1080.80 6.56 1.73 8 7
930.96 7.15 1.77
780.16 7.56 1.71
630.16 8.35 1.73
480.18 7.96 1.68
335.09 8.14 1.65
180.30 8.34 1.63
30.29 11.11 1.62
11.27 11.26 1.58
0 14.46 1.60
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CUB RUN BASID t =
Table 1: Water Su;_nface prffii l;f)at for Cub DOWNSTREAM BOUNDARY CONDITIONS FOR THIS MODEL ARE FROM THE 1978 USGS EFFECTIVE FLOODPLAIN STUDY FOR CUB RUN CREEK. O uwl v WD
FEEE S TR a Frolle Jale Lor Lab Hem STATION 16+10 OF THE 1978 FLOODPLAIN STUDY CORRESPONDS TO STATION 0400 OF THE BOWMAN HYDRAULIC ANALYSIS. THE CrZii=0
| - o k - , | | DISCHARGES AND WATER SURFACE ELEVATIONS FOR THE 25, 50 AND 100-YEAR STORMS ARE: o L L O
Base~ Line Discharge Discharge Discharge Elevation Elevation Elevation . O o O X
Section Station Imp. 25-year  50-year  100-year 25-year  50-year 100-year DISCHARGE: DOWNSTREAM BOUNDARY CONDITION WSE AT STA. NIL—=O<
Number (feet) (%) _ (cfs)  fefs)  (efs) _ (feet) (feet) (feet)  Remarks 165 165 TR TR = (D za o
— e ——— |t/ (STA. 0+00 OF THE BOWMAN STUDY) ‘>f2 7 S
16,000 19,700 23,600 1.4 | 166.2 Confluence with ZoWldxa T
T3a11 Hura Qs = 16,000 CFS 161.40 < < o w
4 34 40 18000 1a oo 3,600 161.5 164.2  166.2 | Qso = 19,700 CFS 164.10 <Z( D=6
34+42 40 16,000 19,700 23,600 161.8 164.2 166.3 160 ‘ | ‘ | 160 = oo
5, WU 18, 1 s 0K 4.2 66 . 3 1 _ ' Qoo = 23,600 CFS 166.20 =
47431 16,000 19,700 23,600 162.0 164.6 166.5 +190- = 164. =
. 53+19 40 16.000 19.700 %3 B0 162.3 (84.8 %gg 2 PROP. 25—YEAR WSE = 161.40' HEC—RAS 6.0 WAS USED TO MODEL THE EXISTING AND PROPOSED CONDITIONS 25-YEAR, 50— YEAR, AND 100-YEAR FLOODPLAINS. THE ST om T
! chile 40 16,000 12,700 23,600 162.3 1648 166" USGS "ROUGHNESS CHARACTERISTICS OF NATURAL CHANNELS” DOCUMENT WAS USED TO SELECT A MANNING'S N VALUE OF 0.035 THE ?E = 0C —
g 64+33 40 16,000 18, 700 25 GO0 1851 1653 167 5 MAIN CHANNEL WHICH IS COMPRISED OF A SAND AND GRAVEL SUBSTRATE. THE USGS "GUIDE FOR SELECTING MANNING’S ROUGHNESS ) @)
10 87496 40 18,000 19,700 53 800 163 3 65 2 [or-a 185 PROP—_GRADE_| 199 COEFFICIENTS FOR NATURAL CHANNELS AND FLOOD PLAINS” WAS USED TO SELECT THE OVERBANK MANNING'S N VALUE OF 0.15. SEE S o =)
" WHIT 40 18 00D 19" 700 23 600 185.2 o 167.4. ' SHEET 6 FOR HEC—RAS CROSS SECTION LOCATIONS. SEE SHEETS 7 AND 8 FOR HEC—RAS OUTPUT WATER SURFACE ELEVATION PROFILES S >
5 78167 40 b A, T « 60 163.3 165.5 167.3 ke = 15100 FOR THE 25— YEAR, 50— YEAR, AND 100—YEAR STORMS WITH AND WITHOUT BACKWATER EFFECT FROM CUB RUN. CROSS SECTION T — —
L + ‘ 16,000 19,700 23,600 163.6 165.6 167.4 : RESULTS FROM THE HEC—RAS MODEL FOR THE 100-YEAR STORM IN THE STUDY AREA ARE SUMMARIZED ON SHEETS 9 THROUGH 12. ) 35
13 80+84 40 16,000 19,700 23,600 183.7 165. 7 167.5 D
14 85+74 «Ta 16,000 19,700 23,600 164.2 166.0 167.7 150 — 150 -
15 - ‘ B Interstate 66 R —
17 89+72 40 16,000 19,700 23,600  168.3 169.2  169.8 ™
18 94+30 40 16,000 19,700 23,600 168.6 169.6 170.3
19 98+73 40 16,000 19,700 23,600 168.8 169.8 170. 6 \ EX. GRADE @ ¢
20 104+54 40 16,000 19,700 23,600 169.0 170.1 170.8 = = OF PROPOSED
2 10910 40 16,000 18,700 23,600  169.2 170.3  171.1 145 =\ / = BRIDGE DECK | 145
22 113+52 40 16,000 18,700 23,600 169.5 170.6 171.3 D 2
23 118+36  4u 16,000 19,700 23,600 169. 7 176. 8 171.8 ¥ \ W
24 122&35 40 16,000 19, 700 23,600 168.8 ° 171.1 175 8 S / Lg'
25 126438 40 16,000 19,700 23,600 170. 0 170.2 172.1 &5 R B
26 130+089 40 16,000 14, 700 23,600 170.6 171y 172.8 140 I 0 140
27 Compton Road (State Rte 658} 88 38
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HYDRAULIC ANALYSIS NARRATIVE FOR CUB RUN WITHOUT BACKWATER EFFECT FROM BULL RUN.
THE STREAM PROFILE AND CROSS SECTIONS WERE DEVELOPED USING BOTH THE TOPOGRAPHIC SURVEY PREFORMED BY BOWMAN
CONSULTING GROUP, LTD. DATED JUNE 26, 2023 AND 2018 COUNTY GIS LIDAR CONTOURS — ALL REFERENCING NGVD29.

A NORMAL WATER SURFACE ELEVATION OF 141.40, EQUIVALENT TO THE SURVEYED WATER SURFACE ELEVATION (WSE) AT THE
CONFLUENCE OF CUB RUN AND BULL RUN, WAS USED AS THE DOWNSTREAM BOUNDARY CONDITION WHEN MODELING THE FLOODPLAIN OF
CUB RUN WITH NO BACKWATER EFFECT FROM BULL RUN. THE DISCHARGES AND WATER SURFACE ELEVATIONS FOR THE 2, 5, 10, 25, 50
AND 100—-YEAR STORMS ARE:

DISCHARGE: DOWNSTREAM BOUNDARY CONDITION WSE AT STA.
0+00 OF THE BOWMAN STUDY

Qup = 2,517.73 CFS 146.21°
Qsyp = 7,408.87 CFS 151.69°
Qove = 11,108.87 CFS 152.32°
Q5% = 16,000 CFS 152.98’°
Qsor = 19,700 CFS 153.51°
Qoo = 23,600 CFS 153.73

HEC—-RAS 6.0 WAS USED TO MODEL THE EXISTING AND PROPOSED CONDITIONS 2-YEAR, 5—-YEAR, 10-YEAR, 25-YEAR, 50-YEAR, AND
100- YEAR FLOODPLAINS. THE USGS 'ROUGHNESS CHARACTERISTICS OF NATURAL CHANNELS”™ DOCUMENT WAS USED TO SELECT A
MANNING'S N VALUE OF 0.035 THE MAIN CHANNEL WHICH IS COMPRISED OF A SAND AND GRAVEL SUBSTRATE. THE USGS "GUIDE FOR
SELECTING MANNING'S ROUGHNESS COEFFICIENTS FOR NATURAL CHANNELS AND FLOOD PLAINS” WAS USED TO SELECT THE OVERBANK
MANNING'S N VALUE OF 0.15. SEE SHEET 6 FOR HEC—RAS CROSS SECTION LOCATIONS. SEE SHEETS 7 AND 8 FOR HEC-RAS OUTPUT
WATER SURFACE ELEVATION PROFILES FOR THE 2—-YEAR, 5—YEAR, 10-YEAR, 25-YEAR, 50—-YEAR, AND 100-YEAR STORMS WITH AND
WITHOUT BACKWATER EFFECT FROM CUB RUN. CROSS SECTION RESULTS FROM THE HEC—-RAS MODEL FOR THE 100—-YEAR STORM IN THE
STUDY AREA ARE SUMMARIZED ON SHEETS 9 THROUGH 12.

Bowman Consulting Group, Ltd.
13461 Sunrise Valley Drive
Suite 500

Herndon, Virginia 20171

Phone: (703) 464-1000
www.bowmanconsulting.com
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Plan: Plan 02 Cub Run Alignment - Cub RS: 1080.8 Profile: 100 yr Bull Run Plan: Plan 02 Cub Run Alignment - Cub RS:930.96 Profile: 100 yr Bull Run Plan: Plan 02 Cub Run Alignment - Cub RS:780.16 Profile: 100 yr Bull Run
E.G. Elev (ft) 166.23 | Element | Left OB Channel Right OB E.G. Elev (ft) 166.23 | Element 1 Left OB Channel Right OB E.G. Elev (ft) 166.23 | Element | Left OB Channel Right OB
Vel Head (ft) 0.01 | Wi. n-Val. 0.150 0.035 0.150 Vel Head (ft) 0.01 | Wt. n-val. 0.150 0.035 0.150 Vel Head (ft) 0.01 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (ft) 166.23 | Reach Len. (ft) 149.84 149.84 149.84 W.S. Elev (ft) 166.22 | Reach Len. (ft) 150.80 150.80 150.80 W.S. Elev (ft) 166.22 | Reach Len. (ft) 150.00 150.00 150.00
Crit W.S. (ft) 154.03 | Flow Area (sq ft) 18139.17 1382.00 50400.46 Crit W.S. (ft) Flow Area (sq ft) 21247.76 1186.18 49689.29 Crit W.S. (ft) Flow Area (sq ft) 23970.23 1318.89 49435.79
E.G. Slope (ft/ft) 0.000030 | Area (sq ft) | 18139.17 1382.00 50400.46 E.G. Slope (ft/ft) 0.000030 | Area (sq ft) 21247.76 1186.18 49689.29 E.G. Slope (ft/ft) 0.000029 | Area (sq ft) 23970.23 1318.89 49435.79
Q Total (cfs) 23600.00 | Flow (cfs) 5441.11 2385.50 15773.40 Q Total (cfs) 23600.00 | Flow (cfs) 6122.75 2096.61 15380.63 Q Total (cfs) 23600.00 | Flow (cfs) 6771.46 2255.78 14572.76
Top Width (ft) 5125.38 | Top Width (ft) 1402.72 65.45 3657.21 Top Width (ft) 5483.74 | Top Width (ft) 1750.89 54.66 3678.19 Top Width (ft) 5873.94 | Top Width (ft) 1980.34 61.15 3832.45
Vel Total (ft/s) 0.34 | Avg. Vel. (ft/s) 0.30 1.73 0.31 Vel Total (ft/s) 0.33 | Avg. Vel. (ft/s) 0.29 1.77 0.31 Vel Total (ft/s) 0.32 | Avg. Vel. (ft/s) 0.28 1.71 0.29
Max Chl Dpth (ft) 22.23 | Hydr. Depth (ft) 12.93 21.12 13.78 Max Chl Dpth (ft) 22.22 | Hydr. Depth (ft) 12.14 21.70 13.51 Max Chl Dpth (ft) 22.22 | Hydr. Depth (ft) 12.10 21.57 12.90
Conv. Total (cfs) 4292818.0 | Conv. (cfs) 989732.6 4339194  2869166.0 Conv. Total (cfs) 4283421.0 | Conv. (cfs) 1111285.0 380537.0 | 2791599.0 Conv. Total (cfs) 4361243.0 | Conv. (cfs) 1251355.0 4168654 | 2693023.0
Length Wtd. (ft) 149.84 | Wetted Per. (ft) 1403.21 68.71 3658.55 Length Wid. (ft) 150.80 | Wetted Per. (ft) 1751.46 57.11 3679.03 Length Wtd. (ft) 150.00 | Wetted Per. (ft) 1981.37 64.93 3833.54
Min Ch EI (ft) 144.00 | Shear (Ib/sq ft) | 0.02 0.04 0.03 Min Ch EI (ft) 144.00 | Shear (Ib/sq ft) 0.02 0.04 0.03 Min Ch EI (ft) 144.00 | Shear (Ib/sq ft) 0.02 0.04 0.02
Alpha 3.40 | Stream Power (Ib/ft s) 0.01 0.07 0.01 Alpha 3.38 | Stream Power (Ib/ft s) 0.01 0.07 0.01 Alpha 3.57 | Stream Power (Ib/ft s) 0.01 0.06 0.01
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 616.58 32.79 1260.31 Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 548.83 28.38 1088.16 Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 470.56 24.04 916.58
C & E Loss (ft) 0.00 | Cum SA (acres) 49.32 1.49 98.11 C & E Loss (ft) 0.00 | Cum SA (acres) 43.90 1.28 85.49 C & E Loss (ft) 0.00 | Cum SA (acres) ‘ 37.44 1.08 72.49
140313_Cub_Run Plan: Plan 02 7/27/2023 140313_Cub_Run Plan: Plan 02 7/27/2023 140313_Cub_Run Plan: Plan 02 7/27/2023
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Plan: Plan 02 Cub Run Alignment - Cub RS:630.16 Profile: 100 yr Bull Run Plan: Plan 02 Cub Run Alignment - Cub RS:480.18 Profile: 100 yr Bull Run Plan: Plan 02 Cub Run Alignment - Cub RS: 335.09 Profile: 100 yr Bull Run |: < 6
E.G. Elev (ft) 166.22 | Element | Left OB Channel Right OB E.G. Elev (ft) 166.22 | Element | Left OB Channel Right OB E.G. Elev (ft) 166.21 | Element | Left OB Channel Right OB ; —~ on
Vel Head (ft) 0.01 | Wt. n-Val. ‘ 0.150 0.035 0.150 Vel Head (ft) 0.01 | Wt. n-Val. 0.150 0.035 0.150 Vel Head (ft) 0.01 | Wt. n-Val. 0.150 0.035 0.150 \_/ IC_J D_ ;
W.S. Elev (it) 166.22 | Reach Len. (ft) ‘ 149.98 149.98 149.98 W.S. Elev (ft) 166.21 | Reach Len. (ft) 145.09 145.09 145.09 W.S. Elev (ft) 166.21 | Reach Len. (ft) 154.79 154.79 154.79 T
Crit W.S. (ft) Flow Area (sq ft) 24732.14 1119.00 49900.65 Crit W.S. (ft) Flow Area (sq ft) 24175.12 1457.48 51595.13 Crit W.S. (ft) Flow Area (sq ft) 24492.06 1511.31 53060.45 Z Lo _l >
E.G. Slope (ft/ft) 0.000030 | Area (sq ft) | 2473214 1119.00 49900.65 E.G. Slope (ft/ft) 0.000028 | Area (sq ft) 24175.12 1457.48 51595.13 E.G. Slope (ft/ft) 0.000026 | Area (sq ft) 24492.06 1511.31 53060.45 O L — -
Q Total (cfs) 23600.00 | Flow (cfs) 7136.88 1938.03 14525.09 Q Total (cfs) 23600.00 | Flow (cfs) 6666.80 244507 14488.13 Q Total (cfs) 23600.00 | Flow (cfs) 6499.75 2486.74 14613.50 = ] < = =Z
Top Width (ft) 6053.51 | Top Width (ft) 2005.33 51.01 3997.17 Top Width (ft) 6179.44 | Top Width (ft) 1986.01 67.35 4126.09 Top Width (ft) 6326.60 | Top Width (ft) 2051.71 71.27 4203.62 - ¢ Ll O
Vel Total (ft/s) 0.31 | Avg. Vel. (ft/s) 0.29 1.73 0.29 Vel Total (ft/s) 0.31 | Avg. Vel. (ft/s) 0.28 1.68 0.28 Vel Total (ft/s) 0.30 | Avg. Vel. (ft/s) 0.27 1.65 0.28 O Z Ll = 8
Max Chl Dpth (ft) 22.22 | Hydr. Depth (ft) 12.33 21.94 12.48 Max Chl Dpth (ft) 22.21 | Hydr. Depth (ft) 1217 21.64 12.50 Max Chl Dpth (ft) 22.22 | Hydr. Depth (ft) 11.94 21.21 12.62 L L O L
Conv. Total (cfs) 4321629.0 | Conv. (cfs) 1306904.0 354891.5 | 2659834.0 Conv. Total (cfs) 4484789.0 | Conv. (cfs) 1266915.0 4646456 | 2753228.0 Conv. Total (cfs) 4600325.0 | Conv. (cfs) 1266990.0 4847384 2848596.0 N o O X
Length Wtd. (ft) 149.98 | Wetted Per. (ft) 2007.45 54.81 3997.98 Length Wid. (ft) 145.09 | Wetted Per. (ft) 1986.81 70.83 4126.81 Length Wid. (ft) 154.79 | Wetted Per. (ft) 2052.39 72.78 4205.69 %p) ) <C E
Min Ch El (ft) 144.00 | Shear (Ib/sq ft) ‘ 0.02 0.04 0.02 Min Ch El (ft) 144.00 | Shear (Ib/sq ft) 0.02 0.04 0.02 Min Ch El (ft) 143.99 | Shear (Ib/sq ft) 0.02 0.03 0.02 @p) ; ( I 5 =0
Alpha 3.33 | Stream Power (Ib/ft s) 0.01 0.07 0.01 Alpha 3.87 | Stream Power (Ib/it s) 0.01 0.06 0.01 Alpha 3.95 | Stream Power (Ib/ft s) 0.01 0.06 0.01 O X = LLI <_E
Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 386.71 19.84 745.55 Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 302.51 15.41 570.82 Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 221.46 10.46 396.53 o O LIJ oC OC L
C & E Loss (ft) 0.00 | Cum SA (acres) 30.58 0.89 50.01 C &E Loss (ft) 0.00 | Cum SA (acres) 23.71 0.69 45.03 C &E Loss (ft) 0.00 | Cum SA (acres) 16.98 0.46 31.16 O < m P
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Plan: Plan 02 Cub Run Alignment - Cub RS: 180.3 Profile: 100 yr Bull Run Plan: Plan 02 Cub Run _Alignment - Cub RS: 30.29 _Profile: 100 yr Bull Run Plan: Plan 02 Cub Run Alignment - Cub RS: 11.27 Profile: 100 yr Bull Run I u
E.G. Elev (ft) 166.21 | Element | Left OB Channel Right OB E.G. Elev (ft) 166.20 | Element | Left OB Channel Right OB E.G. Elev (ft) 166.20 | Element | Left OB| Channel  Right OB
Vel Head (ft) 0.01 | Wt. n-Val. ‘ 0.150 0.035 0.150 Vel Head (ft) 0.00 | Wt. n-Val. 0.150 0.035 0.150 Vel Head (ft) 0.00 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (it) 166.20 | Reach Len. (ft) ‘ 150.01 150.01 150.01 W.S. Elev (ft) 166.20 | Reach Len. (ft) 19.02 19.02 19.02 W.S. Elev (ft) 166.20 | Reach Len. (ft) 11.27 11.27 11.27
Crit W.S. (ft) Flow Area (sq ft) 28949.31 1482.74 52280.71 Crit W.S. (ft) Flow Area (sq ft) 31493.00 1053.10 49665.54 Crit W.S. (ft) Flow Area (sq ft) | 32155.88 1150.06 48464.48
E.G. Slope (ft/ft) 0.000023 | Area (sq ft) ‘ 28949.31 1482.74 52280.71 E.G. Slope (ft/ft) 0.000024 | Area (sq ft) 31493.00 1053.10 49665.54 E.G. Slope (ft/ft) 0.000024 | Area (sq ft) 32155.88 1150.06 48464.48
Q Total (cfs) 23600.00 | Flow (cfs) 7633.42 2414.05 13552.53 Q Total (cfs) 23600.00 | Flow (cfs) 8706.39 1708.30 13185.31 Q Total (cfs) 23600.00 | Flow (cfs) 8952.45 182257 12824.98
Top Width (ft) 6385.35 | Top Width (ft) 2213.46 62.16 4109.73 Top Width (ft) 6200.81 | Top Width (ft) 2298.65 45.53 3856.63 Top Width (ft) 6208.15 | Top Width (ft) 2343.29 50.37 3814.50
Vel Total (ft/s) 0.29 | Avg. Vel. (ft/s) 0.26 1.63 0.26 Vel Total (ft/s) 0.29 | Avg. Vel. (ft/s) 0.28 1.62 0.27 Vel Total (ft/s) 0.29 | Avg. Vel. (ft/s) 0.28 1.58 0.26
Max Chl Dpth (ft) 25.75 | Hydr. Depth (ft) 13.08 23.85 12.72 Max Chi Dpth (ft) 25.22 | Hydr. Depth (ft) 13.70 2313 12.88 Max Chl Dpth (ft) 26.83 | Hydr. Depth (ft) 13.72 22.83 12.71
Conv. Total (cfs) 4913153.0 | Conv. (cfs) 1589159.0 502568.1 | 2821425.0 Conv. Total (cfs) 4836824.0 | Conv. (cfs) 1784376.0 350115.8 |  2702332.0 Conv. Total (cfs) 4809354.0 | Conv. (cfs) 1824386.0 3714140 |  2613554.0
Length Wtd. (ft) 150.01 | Wetted Per. (ft) 2219.22 65.73 411157 Length Witd. (ft) 19.02 | Wetted Per. (ft) 2302.30 48.06 3858.21 Length Wid. (ft) 11.27 | Wetted Per. (ft) 2346.02 54.82 3815.64
Min Ch EI (ft) 140.45 | Shear (Ib/sq ft) ‘ 0.02 0.03 0.02 Min Ch EI (ft) 140.98 | Shear (Ib/sq ft) 0.02 0.03 0.02 Min Ch EI (ft) 139.37 | Shear (Ib/sq ft) 0.02 0.03 0.02
Alpha 4.08 | Stream Power (Ib/ft s) 0.00 0.05 0.00 Alpha 3.13 | Stream Power (Ib/ft s) 0.0 0.05 0.01 Alpha 3.14 | Stream Power (Ib/ft s) 0.01 0.05 0.01
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 126.51 5.14 209.36 Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 22.44 0.78 33.82 Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 8.54 0.30 12.40
C & E Loss (ft) 0.00 | Cum SA (acres) 9.40 0.22 16.39 C & E Loss (ft) 0.00 | Cum SA (acres) 1.64 0.03 2.67 C & E Loss (ft) 0.00 | Cum SA (acres) 0.62 0.01 0.99
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Plan: Plan 03 Cub Run Alignment - Cub RS: 1080.8 Profile: 100 yr

Plan: Plan 03 Cub Run Alignment - Cub RS: 930.96 Profile: 100 yr

E.G. Elev (ft) 156.43 | Element Left OB Channel Right OB
Vel Head (ft) 0.16 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (ft) 156.27 | Reach Len. (ft) 150.80 150.80 150.80
Crit W.S. (ft) Flow Area (sq ft) 5905.15 641.89 14856.09
E.G. Slope (ft/ft) 0.001126 | Area (sq ft) 5905.15 641.89 14856.09
Q Total (cfs) 23600.00 | Flow (cfs) 5585.07 4588.86 13426.07
Top Width (ft) 4600.36 | Top Width (ft) 1230.13 54.66 3315.57
Vel Total (ft/s) 1.10 | Avg. Vel. (ft/s) 0.95 7.15 0.90
Max Chl Dpth (ft) 12.27 | Hydr. Depth (ft) 4.80 11.74 4.48
Conv. Total (cfs) 703268.8 | Conv. (cfs) 166432.3 136745.9 400090.5
Length Wtd. (ft) 150.80 | Wetted Per. (ft) 1230.49 57.11 3316.17
Min Ch EI (ft) 144.00 | Shear (Ib/sq ft) 0.34 0.79 0.31
Alpha 8.73 | Stream Power (Ibift s) 0.32 5.65 0.28
Frctn Loss (ft) 0.18 | Cum Volume (acre-ft) 139.06 14.57 251.97
C &E Loss (ft) 0.00 | Cum SA (acres) 31.15 1.28 70.00

140313_Cub_Run

Plan: Plan 03  9/18/2023

Station (ft)

E.G. Elev (ft) 156.59 | Element Left OB Channel Right OB
Vel Head (ft) 0.15 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (ft) 156.45 | Reach Len. (ft) 149.84 149.84 149.84
Crit W.S. (ft) Flow Area (sq ft) 5230.42 741.66 16083.39
E.G. Slope (ft/ft) 0.001002 | Area (sq ft) 5230.42 741.66 16083.39
Q Total (cfs) 23600.00 | Flow (cfs) 4382.29 4866.81 14350.89
Top Width (ft) 4610.79 | Top Width (ft) 1196.94 65.45 3348.40
Vel Total (ft/s) 1.07 | Avg. Vel. (ft/s) 0.84 6.56 0.89
Max Chl Dpth (ft) 12.45 | Hydr. Depth (ft) 4.37 11.33 4.80
Conv. Total (cfs) 745716.8 | Conv. (cfs) 138472.4 1563782.4 453462.0
Length Wtd. (ft) 149.84 | Wetted Per. (ft) 1197.16 68.71 3349.57
Min Ch ElI (ft) 144.00 | Shear (Ib/sq ft) 0.27 0.67 0.30
Alpha 8.29 | Stream Power (Ib/ft s) 0.23 4.43 0.27
Frctn Loss (ft) 0.16 | Cum Volume (acre-ft) 158.22 16.95 305.19
C & E Loss (ft) 0.00 | Cum SA (acres) 35.32 1.49 81.46
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Plan: Plan 03 Cub Run Alignment - Cub RS: 630.16 Profile: 100 yr
E.G. Elev (ft) 156.02 | Element Left OB Channel Right OB
Vel Head (ft) 0.24 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (ft) 155.78 | Reach Len. (ft) 149.98 149.98 149.98
Crit W.S. (ft) Flow Area (sq ft) 6198.03 586.73 12280.64
E.G. Slope (ft/ft) 0.001638 | Area (sq ft) 6198.03 586.73 12280.64
Q Total (cfs) 23600.00 | Flow (cfs) 6764.43 4897.46 11938.11
Top Width (ft) 4682.02 | Top Width (ft) 1378.24 51.01 3252.77
Vel Total (ft/s) 1.24 | Avg. Vel. (ft/s) 1.09 8.35 0.97
Max Chi Dpth (ft) 11.78 | Hydr. Depth (ft) 450 11.50 3.78
Conv. Total (cfs) 583061.4 | Conv. (cfs) 167122.0 120996.6 294942.9
Length Wtd. (ft) 149.98 | Wetted Per. (ft) 1380.19 54.81 3253.14
Min Ch ElI (ft) 144.00 | Shear (Ib/sq ft) 0.46 1.09 0.39
Alpha 9.97 | Stream Power (Ib/ft s) 0.50 9.14 0.38
Fretn Loi(ﬂ) 0.24 | Cum Volume (acre-ft) 96.37 10.05 159.55
C & E Loss (it) 0.00 | Cum SA (acres) 21.69 0.89 47.45
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Plan: Plan 03 Cub Run Alignment - Cub RS: 480.18 Profile: 100 yr
E.G. Elev (ft) 155.78 | Element Left OB Channel Right OB
Vel Head (ft) 0.26 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (ft) 155.52 | Reach Len. (ft) 145.09 145.09 145.09
Crit W.S. (ft) Flow Area (sq ft) 5997.05 737.63 12224.81
E.G. Slope (ft/ft) 0.001545 | Area (sq ft) 5997.05 737.63 12224.81
Q Total (cfs) 23600.00 | Flow (cfs) 6341.31 5869.91 11388.78
Top Width (ft) 4709.44 | Top Width (ft) 1339.47 67.35 3302.62
Vel Total (ft/s) 1.24 | Avg. Vel. (fi/s) 1.06 7.96 0.93
Max Chl Dpth (ft) 11.52 | Hydr. Depth (ft) 448 10.95 3.70
Conv. Total (cfs) 600425.0 | Conv. (cfs) 161334.0 149340.6 289750.3
Length Wtd. (ft) 145.09 | Wetted Per. (ft) 1340.02 70.83 3303.13
Min Ch EI (ft) 144.00 | Shear (Ib/sq ft) 0.43 1.00 0.36
Alpha 10.63 | Stream Power (Ib/ft s) 0.46 7.99 0.33
Fretn Loss (ft) 0.23 | Cum Volume (acre-ft) 75.37 7.77 117.36
C & E Loss (ft) 0.00 | Cum SA (acres) 17.01 0.69 36.16
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Plan: Plan 03 Cub Run Alignment - Cub RS: 780.16 Profile: 100 yr
E.G. Elev (ft) 156.24 | Element Left OB Channel Right OB
Vel Head (ft) 0.21 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (ft) 156.03 | Reach Len. (ft) 150.00 150.00 150.00
Crit W.S. (ft) Flow Area (sq ft) 6314.67 696.04 13196.92
E.G. Slope (ft/ft) 0.001341 | Area (sq ft) 6314.67 696.04 13196.92
Q Total (cfs) 23600.00 | Flow (cfs) 6149.00 5260.67 12190.33
Top Width (ft) 4742.66 | Top Width (ft) 1434.72 61.15 3246.78
Vel Total (ft/s) 1.17 | Avg. Vel. (ft/s) 0.97 7.56 0.92
Max Chl Dpth (ft) 12.03 | Hydr. Depth (ft) 440 11.38 4.06
Conv. Total (cfs) 644523.3 | Conv. (cfs) 167931.0 143670.6 332921.7
Length Wtd. (ft) 150.00 | Wetted Per. (ft) 1435.61 64.93 3247.32
Min Ch El (ft) 144.00 | Shear (Ib/sq ft) 0.37 0.90 0.34
Alpha 9.84 | Stream Power (Ib/ft s) 0.36 6.78 0.31
Frctn Loss (ft) 0.22 | Cum Volume (acre-ft) 117.91 12.26 203.41
C & E Loss (ft) 0.00 | Cum SA (acres) 26.53 1.08 58.64
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Plan: Plan 03 Cub Run Alignment - Cub RS: 335.09 Profile: 100 yr
E.G. Elev (ft) 155.54 | Element Left OB Channel Right OB
Vel Head (ft) 0.27 | Wt. n-Val. 0.150 0.035 0.150
W.S. Elev (ft) 155.27 | Reach Len. (ft) 154.79 154.79 154.79
Crit W.S. (ft) Flow Area (sq ft) 6026.28 731.98 11881.80
E.G. Slope (ft/ft) 0.001694 | Area (sq ft) 6026.28 731.98 11881.80
Q Total (cfs) 23600.00 | Flow (cfs) 6476.72 5959.03 11164.25
Top Width (ft) 4872.67 | Top Width (ft) 1407.41 71.27 3394.00
Vel Total (ft/s) 1.27 | Avg. Vel. (ft/s) 1.07 8.14 0.94
Max Chl Dpth (ft) 11.28 | Hydr. Depth (ft) 4.28 10.27 3.50
Conv. Total (cfs) 573437.8 | Conv. (cfs) 157372.8 144793.8 271271.2
Length Wtd. (ft) 154.79 | Wetted Per. (ft) 1407.94 72.78 3395.91
Min Ch EI (ft) 143.99 | Shear (Ib/sq ft) 0.45 1.06 0.37
Alpha 10.90 | Stream Power (Ib/ft s) 0.49 8.66 0.35
Frctn Loss (ft) 0.24 | Cum Volume (acre-ft) 55.35 5.32 77.21
C & E Loss (ft) 0.00 | Cum SA (acres) 12.44 0.46 25.01
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: i - : . Profile: 1
P:‘g '2:"" of?; Cub Run A:'gg’;g”t;“mb F:S 1803 _Profile: 100 ’l'_reﬂ ST ara RO Plan: Plan 03 Cub Run Alignment - Cub RS: 30.29 Profile: 100 yr Plan: Plan 03 CubRun Alignment - Cub RS: 11.27 Profile: 100 yr
E e;((ﬂ)) oo wf ecl S50 00;: '90150 E.G. Elev (ft) 154.99 | Element Left OB]  Channel|  Right OB E.G. Elev (ft) 154.93 | Element LeftOB]  Channel]  Right OB
wes ‘:’ 5 YT Re;a"hf' = o o o Vel Head (ft) 0.49 | Wt. n-val. 0.150 0.035 0.150 Vel Head (ft) 0.54 | Wt. n-Val. 0.150 0.035 0.150
C;tw:"; =~ CA e”(" e 507 26 o572 08781 W.S. Elev (ft) 154.50 | Reach Len. (ft) 19.02 19.02 19.02 W.S. Elev (ft) 154.38 | Reach Len. (ft) 11.27 11.27 11.27
E"G = - (’mﬂ) YTITTE A;‘: (s'e:t)sq o0 26 —et72 | 11087 o1 Crit W.S. (ft) Flow Area (sq ft) 7635.75 520.45 7532.55 Crit W.S. (ft) Flow Area (sq ft) 7711.01 554.90 6321.78
o= l"(‘;‘:) 2260000 153 w(c?) et sssa7e | 27964 E.G. Slope (ftft) 0.002859 | Area (sq ft) 7635.75 52045 | 753255 E.G. Slope (fUft) 0.003213 | Area (sq ft) 7711.01 55490 | 6321.78
= °V3,dth‘°£ﬁ 4963.29 T: Wmsm T 51418 oo 16| aa86.05 Q Total (cfs) 23600.00 | Flow (cfs) 1070029 |  5782.72|  7117.00 Q Total (cfs) 23600.00 | Flow (cfs) 11533.39 |  6249.07 |  5817.54
V°|PT t' i ’) o Avp i o o 001 Top Width (ft) 4976.23 | Top Width (ft) 1770.73 4553 |  3150.97 Top Width (ft) 4833.94 | Top Width (ft) 1771.23 50.37 |  3012.34
Me g:l'é t: @ ealh gr T e e 57 Vel Total (ft's) 1.50 | Avg. Vel. (ft/s) 1.40 11.11 0.94 Vel Total (ft's) 162 | Avg. Vel. (fs) 1.50 11.26 0.92
Cax = t'T( = 350514 CZW' ‘sz) 067275 | 1743052 | 2ac0687 Max Chl Dpth (ft) 13.52 | Hydr. Depth (ft) 4.31 11.43 2.38 Max Chi Dpth (ft) 15.01 | Hydr. Depth (ft) 4.35 11.02 2.10
LO""t'h ;J:j fﬁ) oo B (ft) 1060 o oa 086,58 Conv. Total (cfs) 4414091 | Conv. (cfs) 200135.8 | 108158.6 | 1331147 Conv. Total (cfs) 416342.4 | Conv. (cfs) 203467.8 | 1102438 | 102630.8
M‘?”%h = (f‘t) 0045 Sheear e o o 30 Length Wtd. (ft) 19.02 | Wetted Per. (ft) 1774.18 48.06 | 3161.35 Length Wtd. (ft) 11.27 | Wetted Per. (ft) 1773.74 54.82 3013.27
at : g : : : Min Ch EI (ft) 140.98 | Shear (Ib/sq ft) 0.77 1.93 0.43 Min Ch El (ft) 139.37 | Shear (Ib/sq ft) 0.87 2.03 0.42
Alpha 13.45 | Stream Power (Ib/ft s) 0.42 8.79 0.25 - :
= : Alpha 13.88 | Stream Power (Ib/ft s) 1.08 21.47 0.40 Alpha 13.33 | Stream Power (Ib/ft s) 1.30 22.87 0.39
Frctn Loss (ft) 0.29 | Cum Volume (acre-ft) 31.30 2.63 36.40 2
C&EL f 0.02 | Cum SA (acres) 707 0.22 1314 Frctn Loss (ft) 0.06 | Cum Volume (acre-ft) 5.23 0.38 4.34 Frctn Loss (ft) 0.05 | Cum Volume (acre-ft) 1.88 0.14 1.32
pes ) : : : : C &E Loss (ft) 0.01 | Cum SA (acres) 1.24 0.03 2.04 C &E Loss (ft) 0.06 | Cum SA (acres) 0.47 0.01 0.69
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Plan: Plan 03 Cub Run Alignment - Cub RS: 0 Profile: 100 yr |: |_ —_—
E.G. Elev (ft) 154.82 | Element Left OB Channel Right OB ; O D— >
Vel Head (ft) 1.10 | Wt. n-Val. 0.150 0.035 0.150 < _ L -
W.S. Elev (ft) 153.73 | Reach Len. (ft) 9p) LL _I — i
Crit W.S. (ft) 153.73 | Flow Area (sq ft) 6816.61 537.34 |  3845.56 = LL < = =
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Q Total (cfs) 23600.00 | Flow (cfs) 11897.86 776915 |  3932.99 9 o Z ¥| 3= O
Top Width (ft) 4198.91 | Top Widih (ft) 1836.75 48.38 2313.77 — W gl o
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Max Chi Dpth (ft) 15.42 | Hydr. Depth (ft) 3.71 11.11 1.66 L < — O < <
Conv. Total V(chs) 320681.5 | Conv. (r:,fs)r 161670.5 105568.7 53442.3 (_D ; (D —1 L
Length Wid. (ft) Wetted Per. (ft) 1840.06 5398 | 2314.34 N =0
Min Ch EI (ft 138.31 | Shear (Ib/sq ft) 125 337 0.56 A X2 Ll I DLW <
Alpha 15.88 | Stream Power (Ib/ft s) 2.19 48.67 0.57 O o m m L
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O pd Z OO
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