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Plan: Plan 01

Alienemiento Rio  Alienemiento Rio RS: 5641.24 Profile: PF 1

E.G. Elev (m) 18.31 | Element Left OB Channel Right OB
Vel Head (m) 0.17 | Wt. n-Val. 0.022
W.S. Elev (m) 18.15 | Reach Len. (m) 241.24 241.24 241.24
Crit W.S. (m) 13.18 | Flow Area (m2) 4378.92
E.G. Slope (m/m) 0.000158 | Area (m2) 4378.92
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 779.06 | Top Width (m) 779.06
Vel Total (m/s) 1.80 | Avg. Vel. (m/s) 1.80
Max Chl Dpth (m) 10.15 | Hydr. Depth (m) 5.62
Conv. Total (m3/s) 628134.8 | Conv. (m3/s) 628134.8
Length Wtd. (m) 241.24 | Wetted Per. (m) 781.10
Min Ch EI (m) 8.00 | Shear (N/m2) 8.67
Alpha 1.00 | Stream Power (N/m s) 15.62
Frctn Loss (m) 0.04 | Cum Volume (1000 m3) 22118.62
C & E Loss (m) 0.00 | Cum SA (1000 m2) 4367.64
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 5400 Profile: PF 1
E.G. Elev (m) 18.28 | Element Left OB Channel Right OB
Vel Head (m) 0.15 | Wt. n-Val. 0.022
W.S. Elev (m) 18.12 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 4555.77
E.G. Slope (m/m) 0.000135 | Area (m2) 4555.77
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 766.98 | Top Width (m) 766.98
Vel Total (m/s) 1.73 | Avg. Vel. (m/s) 1.73
Max Chl Dpth (m) 10.12 | Hydr. Depth (m) 5.94
Conv. Total (m3/s) 678824.9 | Conv. (m3/s) 678824.9
Length Wtd. (m) 300.00 | Wetted Per. (m) 767.60
Min Ch EI (m) 8.00 | Shear (N/m2) 7.86
Alpha 1.00 | Stream Power (N/m s) 13.61
Frctn Loss (m) 0.03 | Cum Volume (1000 m3) 21040.92
C & E Loss (m) 0.01 | Cum SA (1000 m2) 4181.16
Plan: Plan 01  Alienemiento Rio Alienemiento Rio RS: 5100 Profile: PF 1
E.G. Elev (m) 18.23 | Element Left OB Channel Right OB
Vel Head (m) 0.12 | Wt. n-Val. 0.022
W.S. Elev (m) 18.11 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 5056.10
E.G. Slope (m/m) 0.000101 | Area (m2) 5056.10
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 800.00 | Top Width (m) 800.00
Vel Total (m/s) 1.56 | Avg. Vel. (m/s) 1.56
Max Chl Dpth (m) 10.68 | Hydr. Depth (m) 6.32
Conv. Total (m3/s) 783064.3 | Conv. (m3/s) 783064.3
Length Wtd. (m) 300.00 | Wetted Per. (m) 803.91
Min Ch EI (m) 7.43 | Shear (N/m2) 6.26
Alpha 1.00 | Stream Power (N/m s) 9.76
Frctn Loss (m) 0.04 | Cum Volume (1000 m3) 19599.14
C & E Loss (m) 0.01 | Cum SA (1000 m2) 3946.11






Plan: Plan 01

Alienemiento Rio  Alienemiento Rio RS: 4800 Profile: PF 1

E.G. Elev (m) 18.19 | Element Left OB Channel Right OB
Vel Head (m) 0.18 | Wt. n-Val. 0.022
W.S. Elev (m) 18.01 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 4232.21
E.G. Slope (m/m) 0.000157 | Area (m2) 4232.21
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 712.86 | Top Width (m) 712.86
Vel Total (m/s) 1.86 | Avg. Vel. (m/s) 1.86
Max Chl Dpth (m) 10.58 | Hydr. Depth (m) 5.94
Conv. Total (m3/s) 628640.0 | Conv. (m3/s) 628640.0
Length Wtd. (m) 300.00 | Wetted Per. (m) 716.44
Min Ch EI (m) 7.43 | Shear (N/m2) 9.12
Alpha 1.00 | Stream Power (N/m s) 17.00
Frctn Loss (m) 0.07 | Cum Volume (1000 m3) 18205.89
C & E Loss (m) 0.01 | Cum SA (1000 m2) 3719.18
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 4500 Profile: PF 1
E.G. Elev (m) 18.12 | Element Left OB Channel Right OB
Vel Head (m) 0.25 | Wt. n-Val. 0.022
W.S. Elev (m) 17.86 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 3543.92
E.G. Slope (m/m) 0.000332 | Area (m2) 3543.92
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 800.00 | Top Width (m) 800.00
Vel Total (m/s) 2.23 | Avg. Vel. (m/s) 2.23
Max Chl Dpth (m) 10.31 | Hydr. Depth (m) 4.43
Conv. Total (m3/s) 432615.3 | Conv. (m3/s) 432615.3
Length Wtd. (m) 300.00 | Wetted Per. (m) 805.24
Min Ch EI (m) 7.55 | Shear (N/m2) 14.35
Alpha 1.00 | Stream Power (N/m s) 31.93
Frctn Loss (m) 0.08 | Cum Volume (1000 m3) 17039.47
C & E Loss (m) 0.01 | Cum SA (1000 m2) 3492.25
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 4200 Profile: PF 1
E.G. Elev (m) 18.02 | Element Left OB Channel Right OB
Vel Head (m) 0.23 | Wt. n-Val. 0.022
W.S. Elev (m) 17.79 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 3711.24
E.G. Slope (m/m) 0.000243 | Area (m2) 3711.24
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 710.90 | Top Width (m) 710.90
Vel Total (m/s) 2.13 | Avg. Vel. (m/s) 2.13
Max Chl Dpth (m) 10.36 | Hydr. Depth (m) 5.22
Conv. Total (m3/s) 505506.7 | Conv. (m3/s) 505506.7
Length Wtd. (m) 300.00 | Wetted Per. (m) 715.44
Min Ch EI (m) 7.43 | Shear (N/m2) 12.39
Alpha 1.00 | Stream Power (N/m s) 26.32
Frctn Loss (m) 0.09 | Cum Volume (1000 m3) 15951.19
C & E Loss (m) 0.01 | Cum SA (1000 m2) 3265.61






Plan: Plan 01

Alienemiento Rio  Alienemiento Rio RS: 3900 Profile: PF 1

E.G. Elev (m) 17.93 | Element Left OB Channel Right OB
Vel Head (m) 0.30 | Wt. n-Val. 0.022
W.S. Elev (m) 17.63 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 3277.56
E.G. Slope (m/m) 0.000376 | Area (m2) 3277.56
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 719.17 | Top Width (m) 719.17
Vel Total (m/s) 2.41 | Avg. Vel. (m/s) 2.41
Max Chl Dpth (m) 10.20 | Hydr. Depth (m) 4.56
Conv. Total (m3/s) 406810.9 | Conv. (m3/s) 406810.9
Length Wtd. (m) 300.00 | Wetted Per. (m) 726.36
Min Ch EI (m) 7.43 | Shear (N/m2) 16.64
Alpha 1.00 | Stream Power (N/m s) 40.03
Frctn Loss (m) 0.07 | Cum Volume (1000 m3) 14902.88
C & E Loss (m) 0.04 | Cum SA (1000 m2) 3051.10
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 3600 Profile: PF 1
E.G. Elev (m) 17.82 | Element Left OB Channel Right OB
Vel Head (m) 0.16 | Wt. n-Val. 0.022
W.S. Elev (m) 17.66 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 4477.68
E.G. Slope (m/m) 0.000152 | Area (m2) 4477.68
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 800.00 | Top Width (m) 800.00
Vel Total (m/s) 1.76 | Avg. Vel. (m/s) 1.76
Max Chl Dpth (m) 10.23 | Hydr. Depth (m) 5.60
Conv. Total (m3/s) 639651.8 | Conv. (m3/s) 639651.8
Length Wtd. (m) 300.00 | Wetted Per. (m) 803.68
Min Ch EI (m) 7.43 | Shear (N/m2) 8.31
Alpha 1.00 | Stream Power (N/m s) 14.64
Frctn Loss (m) 0.05 | Cum Volume (1000 m3) 13739.59
C & E Loss (m) 0.01 | Cum SA (1000 m2) 2823.23
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 3300 Profile: PF 1
E.G. Elev (m) 17.76 | Element Left OB Channel Right OB
Vel Head (m) 0.21 | Wt. n-Val. 0.022
W.S. Elev (m) 17.55 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 3869.45
E.G. Slope (m/m) 0.000215 | Area (m2) 3869.45
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 715.88 | Top Width (m) 715.88
Vel Total (m/s) 2.04 | Avg. Vel. (m/s) 2.04
Max Chl Dpth (m) 10.12 | Hydr. Depth (m) 5.41
Conv. Total (m3/s) 538096.4 | Conv. (m3/s) 538096.4
Length Wtd. (m) 300.00 | Wetted Per. (m) 723.10
Min Ch EI (m) 7.43 | Shear (N/m2) 11.28
Alpha 1.00 | Stream Power (N/m s) 22.99
Frctn Loss (m) 0.07 | Cum Volume (1000 m3) 12487.52
C & E Loss (m) 0.02 | Cum SA (1000 m2) 2595.85






Plan: Plan 01

Alienemiento Rio  Alienemiento Rio RS: 3000 Profile: PF 1

E.G. Elev (m) 17.67 | Element Left OB Channel Right OB
Vel Head (m) 0.15 | Wt. n-Val. 0.022
W.S. Elev (m) 17.52 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 4613.49
E.G. Slope (m/m) 0.000237 | Area (m2) 4613.49
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 1198.22 | Top Width (m) 1198.22
Vel Total (m/s) 1.71 | Avg. Vel. (m/s) 1.71
Max Chl Dpth (m) 9.52 | Hydr. Depth (m) 3.85
Conv. Total (m3/s) 512502.5 | Conv. (m3/s) 512502.5
Length Wtd. (m) 300.00 | Wetted Per. (m) 1207.53
Min Ch EI (m) 8.00 | Shear (N/m2) 8.87
Alpha 1.00 | Stream Power (N/m s) 15.17
Frctn Loss (m) 0.06 | Cum Volume (1000 m3) 11215.08
C & E Loss (m) 0.01 | Cum SA (1000 m2) 2308.73
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 2700 Profile: PF 1
E.G. Elev (m) 17.60 | Element Left OB Channel Right OB
Vel Head (m) 0.12 | Wt. n-Val. 0.022
W.S. Elev (m) 17.48 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 5105.32
E.G. Slope (m/m) 0.000177 | Area (m2) 5105.32
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 1242.02 | Top Width (m) 1242.02
Vel Total (m/s) 1.55 | Avg. Vel. (m/s) 1.55
Max Chl Dpth (m) 10.03 | Hydr. Depth (m) 4.11
Conv. Total (m3/s) 592658.6 | Conv. (m3/s) 592658.6
Length Wtd. (m) 300.00 | Wetted Per. (m) 1250.89
Min Ch EI (m) 7.45 | Shear (N/m2) 7.09
Alpha 1.00 | Stream Power (N/m s) 10.95
Frctn Loss (m) 0.05 | Cum Volume (1000 m3) 9757.26
C & E Loss (m) 0.00 | Cum SA (1000 m2) 1942.70
Plan: Plan 01  Alienemiento Rio Alienemiento Rio RS: 2400 Profile: PF 1
E.G. Elev (m) 17.55 | Element Left OB Channel Right OB
Vel Head (m) 0.16 | Wt. n-Val. 0.022
W.S. Elev (m) 17.40 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 4501.20
E.G. Slope (m/m) 0.000136 | Area (m2) 4501.20
Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77
Top Width (m) 746.02 | Top Width (m) 746.02
Vel Total (m/s) 1.75 | Avg. Vel. (m/s) 1.75
Max Chl Dpth (m) 10.75 | Hydr. Depth (m) 6.03
Conv. Total (m3/s) 676420.5 | Conv. (m3/s) 676420.5
Length Wtd. (m) 300.00 | Wetted Per. (m) 748.80
Min Ch EI (m) 6.65 | Shear (N/m2) 8.02
Alpha 1.00 | Stream Power (N/m s) 14.05
Frctn Loss (m) 0.04 | Cum Volume (1000 m3) 8316.28
C & E Loss (m) 0.00 | Cum SA (1000 m2) 1644.49






Plan: Plan 01

Alienemiento Rio  Alienemiento Rio RS: 2100 Profile: PF 1

E.G. Elev (m) 17.51 | Element Left OB Channel Right OB
Vel Head (m) 0.15 | Wt. n-Val. 0.022

W.S. Elev (m) 17.36 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 4602.79

E.G. Slope (m/m) 0.000122 | Area (m2) 4602.79

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 725.57 | Top Width (m) 725.57

Vel Total (m/s) 1.71 | Avg. Vel. (m/s) 1.71

Max Chl Dpth (m) 10.71 | Hydr. Depth (m) 6.34

Conv. Total (m3/s) 714351.1 | Conv. (m3/s) 714351.1

Length Wtd. (m) 300.00 | Wetted Per. (m) 729.54

Min Ch EI (m) 6.65 | Shear (N/m2) 7.54

Alpha 1.00 | Stream Power (N/m s) 12.93

Frctn Loss (m) 0.05 | Cum Volume (1000 m3) 6950.68

C & E Loss (m) 0.01 | Cum SA (1000 m2) 1423.76
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 1800 Profile: PF 1

E.G. Elev (m) 17.46 | Element Left OB Channel Right OB
Vel Head (m) 0.20 | Wt. n-Val. 0.022

W.S. Elev (m) 17.26 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 3985.15

E.G. Slope (m/m) 0.000199 | Area (m2) 3985.15

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 734.29 | Top Width (m) 734.29

Vel Total (m/s) 1.98 | Avg. Vel. (m/s) 1.98

Max Chl Dpth (m) 9.77 | Hydr. Depth (m) 5.43

Conv. Total (m3/s) 558917.4 | Conv. (m3/s) 558917.4

Length Wtd. (m) 300.00 | Wetted Per. (m) 735.29

Min Ch EI (m) 7.50 | Shear (N/m2) 10.59

Alpha 1.00 | Stream Power (N/m s) 20.95

Frctn Loss (m) 0.06 | Cum Volume (1000 m3) 5662.49

C & E Loss (m) 0.01 | Cum SA (1000 m2) 1204.78
Plan: Plan 01  Alienemiento Rio Alienemiento Rio RS: 1500 Profile: PF 1

E.G. Elev (m) 17.40 | Element Left OB Channel Right OB
Vel Head (m) 0.17 | Wt. n-Val. 0.022

W.S. Elev (m) 17.23 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 4383.65

E.G. Slope (m/m) 0.000174 | Area (m2) 4383.65

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 835.87 | Top Width (m) 835.87

Vel Total (m/s) 1.80 | Avg. Vel. (m/s) 1.80

Max Chl Dpth (m) 9.71 | Hydr. Depth (m) 5.24

Conv. Total (m3/s) 598125.6 | Conv. (m3/s) 598125.6

Length Wtd. (m) 300.00 | Wetted Per. (m) 842.88

Min Ch EI (m) 7.52 | Shear (N/m2) 8.87

Alpha 1.00 | Stream Power (N/m s) 15.96

Frctn Loss (m) 0.07 | Cum Volume (1000 m3) 4407.17

C & E Loss (m) 0.01 | Cum SA (1000 m2) 969.25






Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 1200 Profile: PF 1

E.G. Elev (m) 17.32 | Element Left OB Channel Right OB
Vel Head (m) 0.24 | Wt. n-Val. 0.022

W.S. Elev (m) 17.08 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 3609.84

E.G. Slope (m/m) 0.000283 | Area (m2) 3609.84

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 743.20 | Top Width (m) 743.20

Vel Total (m/s) 2.19 | Avg. Vel. (m/s) 2.19

Max Chl Dpth (m) 9.53 | Hydr. Depth (m) 4.86

Conv. Total (m3/s) 468847.8 | Conv. (m3/s) 468847.8

Length Wtd. (m) 300.00 | Wetted Per. (m) 747.37

Min Ch EI (m) 7.55 | Shear (N/m2) 13.41

Alpha 1.00 | Stream Power (N/m s) 29.29

Frctn Loss (m) 0.11 | Cum Volume (1000 m3) 3208.15

C & E Loss (m) 0.01 | Cum SA (1000 m2) 732.39
Plan: Plan 01  Alienemiento Rio Alienemiento Rio RS: 900 Profile: PF 1

E.G. Elev (m) 17.21 | Element Left OB Channel Right OB
Vel Head (m) 0.31 | Wt. n-Val. 0.022

W.S. Elev (m) 16.90 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 3188.16

E.G. Slope (m/m) 0.000459 | Area (m2) 3188.16

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 777.58 | Top Width (m) 777.58

Vel Total (m/s) 2.47 | Avg. Vel. (m/s) 2.47

Max Chl Dpth (m) 9.39 | Hydr. Depth (m) 4.10

Conv. Total (m3/s) 368161.3 | Conv. (m3/s) 368161.3

Length Wtd. (m) 300.00 | Wetted Per. (m) 787.33

Min Ch EI (m) 7.51 | Shear (N/m2) 18.23

Alpha 1.00 | Stream Power (N/m s) 45.10

Frctn Loss (m) 0.15 | Cum Volume (1000 m3) 2188.45

C & E Loss (m) 0.02 | Cum SA (1000 m2) 504.28
Plan: Plan 01 Alienemiento Rio Alienemiento Rio RS: 600 Profile: PF 1

E.G. Elev (m) 17.03 | Element Left OB Channel Right OB
Vel Head (m) 0.55 | Wt. n-Val. 0.022

W.S. Elev (m) 16.48 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 2395.12

E.G. Slope (m/m) 0.000577 | Area (m2) 2395.12

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 455.58 | Top Width (m) 455.58

Vel Total (m/s) 3.29 | Avg. Vel. (m/s) 3.29

Max Chl Dpth (m) 8.98 | Hydr. Depth (m) 5.26

Conv. Total (m3/s) 328326.2 | Conv. (m3/s) 328326.2

Length Wtd. (m) 300.00 | Wetted Per. (m) 457.32

Min Ch EI (m) 7.50 | Shear (N/m2) 29.64

Alpha 1.00 | Stream Power (N/m s) 97.62

Frctn Loss (m) 0.19 | Cum Volume (1000 m3) 1350.96

C & E Loss (m) 0.03 | Cum SA (1000 m2) 319.30






Plan: Plan 01  Alienemiento Rio Alienemiento Rio RS: 300 Profile: PF 1

E.G. Elev (m) 16.81 | Element Left OB Channel Right OB
Vel Head (m) 0.45 | Wt. n-Val. 0.022

W.S. Elev (m) 16.36 | Reach Len. (m) 300.00 300.00 300.00
Crit W.S. (m) Flow Area (m2) 2655.56

E.G. Slope (m/m) 0.000671 | Area (m2) 2655.56

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 660.37 | Top Width (m) 660.37

Vel Total (m/s) 2.97 | Avg. Vel. (m/s) 2.97

Max Chl Dpth (m) 8.44 | Hydr. Depth (m) 4.02

Conv. Total (m3/s) 304430.4 | Conv. (m3/s) 304430.4

Length Wtd. (m) 300.00 | Wetted Per. (m) 663.02

Min Ch EI (m) 7.93 | Shear (N/m2) 26.37

Alpha 1.00 | Stream Power (N/m s) 78.32

Frctn Loss (m) 0.38 | Cum Volume (1000 m3) 593.36

C & E Loss (m) 0.14 | Cum SA (1000 m2) 151.91
Plan: Plan 01  Alienemiento Rio Alienemiento Rio RS: 0 Profile: PF 1

E.G. Elev (m) 16.29 | Element Left OB Channel Right OB
Vel Head (m) 1.88 | Wt. n-Val. 0.022

W.S. Elev (m) 14.42 | Reach Len. (m)

Crit W.S. (m) 14.42 | Flow Area (m2) 1300.14

E.G. Slope (m/m) 0.003128 | Area (m2) 1300.14

Q Total (m3/s) 7887.77 | Flow (m3/s) 7887.77

Top Width (m) 352.37 | Top Width (m) 352.37

Vel Total (m/s) 6.07 | Avg. Vel. (m/s) 6.07

Max Chl Dpth (m) 6.42 | Hydr. Depth (m) 3.69

Conv. Total (m3/s) 141028.1 | Conv. (m3/s) 141028.1

Length Wtd. (m) Wetted Per. (m) 352.68

Min Ch EI (m) 8.00 | Shear (N/m2) 113.09

Alpha 1.00 | Stream Power (N/m s) 686.09

Frctn Loss (m)

Cum Volume (1000 m3)

C & E Loss (m)

Cum SA (1000 m2)







H por hidroplaneo



				Desde		Hasta		Longitud		S		Sx		SR		Tr		W		LR		I		H						Desde		Hasta		Longitud		Pendiente

								m		m/m		m/m		(m/m)		Años		m		m		mm/Hr		mm										m		%

				K0+000.00		K0+227.50		227.50		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K0+000.00		K0+227.50		227.50		0.30

				K0+272.50		K0+477.50		205.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K0+272.50		K0+477.50		205.00		-0.30

				K0+522.50		K0+737.50		215.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K0+522.50		K0+737.50		215.00		0.30

				K0+782.50		K0+977.50		195.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K0+782.50		K0+977.50		195.00		-0.30

				K1+022.50		K1+227.50		205.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K1+022.50		K1+227.50		205.00		0.30

				K1+272.50		K1+477.50		205.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K1+272.50		K1+477.50		205.00		-0.30

				K1+522.50		K1+727.50		205.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K1+522.50		K1+727.50		205.00		0.30

				K1+772.50		K1+977.50		205.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K1+772.50		K1+977.50		205.00		-0.30

				K2+022.50		K2+227.50		205.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K2+022.50		K2+227.50		205.00		0.30

				K2+272.50		K2+472.50		200.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K2+272.50		K2+472.50		200.00		-0.30

				K2+517.50		K2+713.50		196.00		0.0032		0.02		0.0202543822		50.00		2.50		2.53		227.33		2.48						K2+517.50		K2+713.50		196.00		0.32

				K2+758.50		K2+957.50		199.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K2+758.50		K2+957.50		199.00		-0.30

				K3+002.50		K3+202.50		200.00		0.0035		0.02		0.0203039405		50.00		2.50		2.54		227.33		2.48						K3+002.50		K3+202.50		200.00		0.35

				K3+247.50		K3+455.50		208.00		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K3+247.50		K3+455.50		208.00		-0.30

				K3+500.50		K3+702.50		202.00		0.0032		0.02		0.0202543822		50.00		2.50		2.53		227.33		2.48						K3+500.50		K3+702.50		202.00		0.32

				K3+747.50		K3+947.50		200.00		0.0031		0.02		0.0202388241		50.00		2.50		2.53		227.33		2.48						K3+747.50		K3+947.50		200.00		-0.31

				K3+992.50		K4+177.49		184.99		0.0030		0.02		0.0202237484		50.00		2.50		2.53		227.33		2.48						K3+992.50		K4+177.49		184.99		0.30

				K4+222.49		K4+251.91		29.42		0.0398		0.02		0.0445425639		50.00		2.50		5.57		227.33		3.14						K4+222.49		K4+251.91		29.42		-3.98





Q hidroplaneo



				Desde		Hasta		Longitud		S		Sx		SR		Tr		W		LR		n		I		Tc		q		q

								m		m/m		m/m		(m/m)		Años		m		m				mm/Hr		min		m3/s/m		m3/s



				K0+000.00		K0+227.50		227.50		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.036

				K0+272.50		K0+477.50		205.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.033

				K0+522.50		K0+737.50		215.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.034

				K0+782.50		K0+977.50		195.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.031

				K1+022.50		K1+227.50		205.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.033

				K1+272.50		K1+477.50		205.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.033

				K1+522.50		K1+727.50		205.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.033

				K1+772.50		K1+977.50		205.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.033

				K2+022.50		K2+227.50		205.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.033

				K2+272.50		K2+472.50		200.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.032

				K2+517.50		K2+713.50		196.00		0.0032		0.02		0.02025		50		2.50		2.532		0.013		227.33		0.3313		0.0001599		0.031

				K2+758.50		K2+957.50		199.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.032

				K3+002.50		K3+202.50		200.00		0.0035		0.02		0.02030		50		2.50		2.538		0.013		227.33		0.3316		0.0001603		0.032

				K3+247.50		K3+455.50		208.00		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.033

				K3+500.50		K3+702.50		202.00		0.0032		0.02		0.02025		50		2.50		2.532		0.013		227.33		0.3313		0.0001599		0.032

				K3+747.50		K3+947.50		200.00		0.0031		0.02		0.02024		50		2.50		2.530		0.013		227.33		0.3313		0.0001598		0.032

				K3+992.50		K4+177.49		184.99		0.0030		0.02		0.02022		50		2.50		2.528		0.013		227.33		0.3312		0.0001596		0.030

				K4+222.49		K4+251.91		29.42		0.0398		0.02		0.04454		50		2.50		5.568		0.013		227.33		0.4197		0.0003516		0.010





Registro Aeropuerto Baracoa

		Nombre estación				Aeropuerto Baracoa

		Código				25025100

		Parámetro				Precipitaciones máximas anuales en 24 horas

				Año		P24h (mm)

				2000		83.00

				2001		51.50

				2002		96.80

				2003		1.50

				2004		157.40

				2005		90.50

				2006		65.00

				2007		100.50

				2008		80.50

				2009		80.30

				2010		98.70

				2011		92.50

				2012		60.70

				2013		117.50

				2014		74.40

				2015		90.90

				2016		181.10

				2017		131.40

				2018		93.60

				2019		99.30

				2020		138.20

				2021		105.00

				2022		73.00

				2023		96.60

				2024		59.50















Datos dudosos Aeropuerto Baraco

		PRUEBA DE DATOS DUDOSOS



		Parámetro		Precipitaciones máximas en 24 horas

		Estación:		25025100		Aeropuerto Baracoa



		Año		Pmax 24 h				Orden		P		Log P

		2000		83.00				1		181.10		2.257918

		2001		51.50				2		157.40		2.197005

		2002		96.80				3		138.20		2.140508

		2003		1.50				4		131.40		2.118595

		2004		157.40				5		117.50		2.070038

		2005		90.50				6		105.00		2.021189										n=		25

		2006		65.00				7		100.50		2.002166										Kn=		2.486

		2007		100.50				8		99.30		1.996949

		2008		80.50				9		98.70		1.994317				yH=		2.8392000238				PH=		690.5577820302

		2009		80.30				10		96.80		1.985875				yL=		0.9484137009				PL=		8.8800150303

		2010		98.70				11		96.60		1.984977

		2011		92.50				12		93.60		1.971276				Se descarta el valor del año 2003

		2012		60.70				13		92.50		1.966142

		2013		117.50				14		90.90		1.958564

		2014		74.40				15		90.50		1.956649

		2015		90.90				16		83.00		1.919078

		2016		181.10				17		80.50		1.905796

		2017		131.40				18		80.30		1.904716

		2018		93.60				19		74.40		1.871573

		2019		99.30				20		73.00		1.863323

		2020		138.20				21		65.00		1.812913

		2021		105.00				22		60.70		1.783189

		2022		73.00				23		59.50		1.774517

		2023		96.60				24		51.50		1.711807

		2024		59.50				25		1.50		0.176091

								Media		92.78		1.89

								Desv. Est		35.67		0.38

								Var		1272.68





Gumbel Aeropuerto Baracoa

		VALORES DE PRECIPITACIÓN MÁXIMA POR EL MÉTODO DE GUMBEL



		Estación:		25025100		Aeropuerto Baracoa

		Orden		P (mm)

		1		181.10

		2		157.40

		3		138.20

		4		131.40

		5		117.50				n=		24

		6		105.00				Yn=		0.5296

		7		100.50				σn=		1.0864

		8		99.30

		9		98.70				Tr=		2.33		Kn=		0.0450923363

		10		96.80				Tr=		5		Kn=		0.8931700909

		11		96.60				Tr=		10		Kn=		1.5839169066

		12		93.60				Tr=		20		Kn=		2.246497836

		13		92.50				Tr=		50		Kn=		3.1041408854

		14		90.90				Tr=		100		Kn=		3.7468236623

		15		90.50

		16		83.00				P2.33=		97.97		mm

		17		80.50				P5=		124.12		mm

		18		80.30				P10=		145.42		mm

		19		74.40				P20=		165.85		mm

		20		73.00				P50=		192.29		mm

		21		65.00				P100=		212.11		mm

		22		60.70

		23		59.50

		24		51.50

		Media		96.58		mm

		Desv. Est		30.83		mm

		Varianza		950.69





IDF Aeropuerto Baracoa

										Tr (años)

						D (min)		2		5		10		25		50		100

						5		158.36		193.72		225.63		276.03		321.50		374.46

						10		111.97		136.98		159.55		195.18		227.33		264.78

						15		91.43		111.85		130.27		159.36		185.62		216.19

						20		79.18		96.86		112.82		138.01		160.75		187.23

						25		70.82		86.64		100.91		123.44		143.78		167.46

						30		64.65		79.09		92.11		112.69		131.25		152.87

						35		59.85		73.22		85.28		104.33		121.51		141.53

						40		55.99		68.49		79.77		97.59		113.67		132.39

						45		52.79		64.57		75.21		92.01		107.17		124.82

						50		50.08		61.26		71.35		87.29		101.67		118.41

						55		47.75		58.41		68.03		83.23		96.94		112.90

						60		45.71		55.92		65.14		79.68		92.81		108.10

						65		43.92		53.73		62.58		76.56		89.17		103.86

						70		42.32		51.77		60.30		73.77		85.92		100.08

						75		40.89		50.02		58.26		71.27		83.01		96.69

						80		39.59		48.43		56.41		69.01		80.37		93.61

						85		38.41		46.98		54.72		66.95		77.97		90.82

						90		37.32		45.66		53.18		65.06		75.78		88.26

						95		36.33		44.44		51.76		63.33		73.76		85.91

						100		35.41		43.32		50.45		61.72		71.89		83.73

						105		34.56		42.27		49.24		60.23		70.16		81.71

						110		33.76		41.30		48.11		58.85		68.54		79.84

						115		33.02		40.39		47.05		57.56		67.04		78.08

						120		32.32		39.54		46.06		56.34		65.63		76.44

		M=		96.58



Curvas IDF Estación Aeropuerto Baracoa



Tr=2 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	158.35506559830733	111.97394071980368	91.426339750723585	79.177532799153667	70.818538251850725	64.648184816801844	59.852588917205836	55.986970359901839	52.785021866102447	50.076268631602552	47.745848749245603	45.713169875361793	43.919792980320054	42.322171494927048	40.887102123321817	39.588766399576834	38.406744812554976	37.324646906601231	36.329143586356629	35.409269125925363	34.555908323044804	33.761413424098805	33.019313716200692	32.324092408400922	Tr= 5 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	193.72191896793433	136.98208256669724	111.84540206406776	96.860959483967164	86.635075908801412	79.086642244038188	73.22000301305151	68.491041283348622	64.573972989311443	61.260249663724771	58.409356262206451	55.922701032033878	53.728793232320555	51.774360649028168	50.018784397210155	48.430479741983582	46.9844667001258	45.660694188899079	44.442856206842158	43.317537954400706	42.273588449650504	41.301651897747121	40.393812423610939	39.543321122019094	Tr= 10 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	225.63442545707377	159.54763230982743	130.27009627608808	112.81721272853689	100.90678267722519	92.114868462646285	85.281796710622643	79.773816154913717	75.21147515235792	71.351870298783183	68.031339002593484	65.135048138044041	62.579730038102824	60.303336765853871	58.258558141755032	56.408606364268444	54.724386407945268	53.182544103275809	51.764087302697142	50.453391338612597	49.237468287852927	48.105421141934713	47.048030015286443	46.057434231323143	Tr= 25 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	276.02738011330706	195.18083227127619	159.36448221212498	138.01369005665353	123.44319711690564	112.6877060524765	104.32854326064374	97.590416135638094	92.009126704435687	87.287521772711642	83.225386518240668	79.682241106062492	76.55622095619367	73.771420410915269	71.269963085073499	69.006845028326765	66.946473162922388	65.060277423758734	63.325023977062848	61.721598558452818	60.23411253569418	58.849235173919446	57.555687428035668	56.34385302623825	Tr= 50 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	321.49836040286391	227.33367078122166	185.61716492261678	160.74918020143195	143.77843770310605	131.25115602140409	121.51495836299904	113.66683539061083	107.16612013428797	101.66670828827387	96.935402924613925	92.80858246130839	89.167601800779011	85.924051074077596	83.010519711552121	80.374590100715977	77.974805788464835	75.777890260407233	73.756782290005376	71.889218851553025	70.156693921443662	68.543680745044796	67.037042239713401	65.625578010702043	Tr= 100 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	374.45993835575581	264.7831616940515	216.19454621042627	187.2299691778779	167.46357540277015	152.8726296809408	141.53255326370095	132.39158084702575	124.8199794519186	118.41462976904349	112.90391950415041	108.09727310521313	103.85650064221247	100.07862817140916	96.685140338246526	93.614984588938952	90.819875200179936	88.261053898017167	85.907001563011036	83.731787701385073	81.71385772589278	79.835127103924862	78.080294634098749	76.436314840470402	Duración (minutos)



Intensidad (mm/hora)











Localización de aliviaderos



						Desde		Sentido

						K0+000.00		0.30

						K0+272.50		-0.30

						K0+522.50		0.30

						K0+782.50		-0.30

						K1+022.50		0.30

						K1+272.50		-0.30

						K1+522.50		0.30

						K1+772.50		-0.30

						K2+022.50		0.30

						K2+272.50		-0.30

						K2+517.50		0.32

						K2+758.50		-0.30

						K3+002.50		0.35

						K3+247.50		-0.30

						K3+500.50		0.32

						K3+747.50		-0.31

						K3+992.50		0.30

						K4+222.49		-3.98





Caracteristicas morfo



								N°						Tipo de Obra		Área		Longitud		Elevación (msnm)				Diferencia		S

										Abscisa		Tramo Vial				Km2		Km		Superior		Inferior		m		m/m				Ha

								1		K0+120.00		Via Henequén - La Ventura		Alc. Circular o Box		0.054		0.57		48.00		47.00		1.00		0.0018				5.40

								2		K0+142.35		Via Henequén - La Ventura		Alc. Circular o Box		0.051		0.42		48.00		47.00		1.00		0.0024				5.10

								3		K0+260.00		Via Henequén - La Ventura		Alc. Circular o Box		0.025		0.25		49.00		48.00		1.00		0.0040				2.50

								4		K0+366.58		Via Henequén - La Ventura		Alc. Circular o Box		17.30		12.24		69.00		48.00		21.00		0.0017				1730.00

								5		K1+420.00		Via Henequén - La Ventura		Alc. Circular o Box		0.094		0.31		68.00		61.00		7.00		0.0226				9.40

								6		K1+948.00		Via Henequén - La Ventura		Alc. Circular o Box		0.350		0.79		66.00		53.00		13.00		0.0165				35.00

								7		K2+275.00		Via Henequén - La Ventura		Alc. Circular o Box		0.030		0.20		62.00		61.00		1.00		0.0050				3.00

								8		K3+102.00		Via Henequén - La Ventura		Alc. Circular o Box		0.081		0.44		56.00		44.00		12.00		0.0273				8.10

								9		K3+297.00		Via Henequén - La Ventura		Alc. Circular o Box		9.850		5.58		81.00		44.00		37.00		0.0066				985.00

								10		K3+316.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00

								11		K3+330.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00

								12		K3+337.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00

								13		K3+916.00		Via Henequén - La Ventura		Alc. Circular o Box		0.044		0.31		54.00		47.00		7.00		0.0226				4.40

								14		K3+947.00		Via Henequén - La Ventura		Alc. Circular o Box		1.140		1.92		79.00		47.00		32.00		0.0167				114.00

								15		K4+126.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00

								16		K4+196.00		Via Henequén - La Ventura		Alc. Circular o Box		0.700		1.12		73.00		42.00		31.00		0.0277				70.00

								17		K4+244.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00

								18		K4+339.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00

								19		K4+786.00		Via Henequén - La Ventura		Alc. Circular o Box		0.190		1.01		79.00		53.00		26.00		0.0257				19.00

								20		K4+920.00		Via Henequén - La Ventura		Alc. Circular o Box		0.160		0.95		89.00		55.00		34.00		0.0358				16.00

								21		K5+648.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00

								22		K6+528.00		Via Henequén - La Ventura		Alc. Circular o Box		0.100		0.62		88.00		73.00		15.00		0.0242				10.00

								23		K6+917.00		Via Henequén - La Ventura		Alc. Circular o Box		0.530		1.09		88.00		65.00		23.00		0.0211				53.00

								24		K7+051.00		Via Henequén - La Ventura		Alc. Circular o Box		0.021		0.21		75.00		66.00		9.00		0.0429				2.10

								25		K7+380.00		Via Henequén - La Ventura		Alc. Circular o Box		0.010		N.A.		N.A		N.A		N.A		N.A				1.00





Metodo



								N°						Tipo de Obra		Área

										Abscisa		Tramo Vial 				Km2		Método

								1		K0+120.00		Via Henequén - La Ventura		Alc. Circular o Box		0.05		Racional

								2		K0+142.35		Via Henequén - La Ventura		Alc. Circular o Box		0.05		Racional

								3		K0+260.00		Via Henequén - La Ventura		Alc. Circular o Box		0.03		Racional

								4		K0+366.58		Via Henequén - La Ventura		Alc. Circular o Box		17.30		SCS

								5		K1+420.00		Via Henequén - La Ventura		Alc. Circular o Box		0.09		Racional

								6		K1+948.00		Via Henequén - La Ventura		Alc. Circular o Box		0.35		Racional

								7		K2+275.00		Via Henequén - La Ventura		Alc. Circular o Box		0.03		Racional

								8		K3+102.00		Via Henequén - La Ventura		Alc. Circular o Box		0.08		Racional

								9		K3+297.00		Via Henequén - La Ventura		Alc. Circular o Box		9.85		SCS

								10		K3+316.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional

								11		K3+330.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional

								12		K3+337.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional

								13		K3+916.00		Via Henequén - La Ventura		Alc. Circular o Box		0.04		Racional

								14		K3+947.00		Via Henequén - La Ventura		Alc. Circular o Box		1.14		Racional

								15		K4+126.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional

								16		K4+196.00		Via Henequén - La Ventura		Alc. Circular o Box		0.70		Racional

								17		K4+244.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional

								18		K4+339.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional

								19		K4+786.00		Via Henequén - La Ventura		Alc. Circular o Box		0.19		Racional

								20		K4+920.00		Via Henequén - La Ventura		Alc. Circular o Box		0.16		Racional

								21		K5+648.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional

								22		K6+528.00		Via Henequén - La Ventura		Alc. Circular o Box		0.10		Racional

								23		K6+917.00		Via Henequén - La Ventura		Alc. Circular o Box		0.53		Racional

								24		K7+051.00		Via Henequén - La Ventura		Alc. Circular o Box		0.02		Racional

								25		K7+380.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		Racional





C O CN



								N°						Tipo de Obra		Área		Pendiente		C/CN

										Abscisa		Tramo Vial 				Km2		m/m

								1		K0+120.00		Via Henequén - La Ventura		Alc. Circular o Box		0.05		0.0018		0.30

								2		K0+142.35		Via Henequén - La Ventura		Alc. Circular o Box		0.05		0.0024		0.30

								3		K0+260.00		Via Henequén - La Ventura		Alc. Circular o Box		0.03		0.0040		0.30

								4		K0+366.58		Via Henequén - La Ventura		Alc. Circular o Box		17.30		0.0017		78.00

								5		K1+420.00		Via Henequén - La Ventura		Alc. Circular o Box		0.09		0.0226		0.30

								6		K1+948.00		Via Henequén - La Ventura		Alc. Circular o Box		0.35		0.0165		0.30

								7		K2+275.00		Via Henequén - La Ventura		Alc. Circular o Box		0.03		0.0050		0.30

								8		K3+102.00		Via Henequén - La Ventura		Alc. Circular o Box		0.08		0.0273		0.30

								9		K3+297.00		Via Henequén - La Ventura		Alc. Circular o Box		9.85		0.0066		78.00

								10		K3+316.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30

								11		K3+330.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30

								12		K3+337.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30

								13		K3+916.00		Via Henequén - La Ventura		Alc. Circular o Box		0.04		0.0226		0.30

								14		K3+947.00		Via Henequén - La Ventura		Alc. Circular o Box		1.14		0.0167		0.30

								15		K4+126.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30

								16		K4+196.00		Via Henequén - La Ventura		Alc. Circular o Box		0.70		0.0277		0.30

								17		K4+244.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30

								18		K4+339.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30

								19		K4+786.00		Via Henequén - La Ventura		Alc. Circular o Box		0.19		0.0257		0.30

								20		K4+920.00		Via Henequén - La Ventura		Alc. Circular o Box		0.16		0.0358		0.30

								21		K5+648.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30

								22		K6+528.00		Via Henequén - La Ventura		Alc. Circular o Box		0.10		0.0242		0.30

								23		K6+917.00		Via Henequén - La Ventura		Alc. Circular o Box		0.53		0.0211		0.30

								24		K7+051.00		Via Henequén - La Ventura		Alc. Circular o Box		0.02		0.0429		0.30

								25		K7+380.00		Via Henequén - La Ventura		Alc. Circular o Box		0.01		N.A		0.30





Tc



				No				Tipo de Obra		L		H		Sprom		tc 		tc 		tc 		tc 		tc 		tc 		tc 		tc 

						Abscisa										Kirpich		Temez		Johnstone 		SCS		Ingenieros		Chow		Promedio		Minimo

										m		m		m/m		min

																		min		min		min		min		min		min		min

				1		K0+120.00		Alc. Circular o Box		570.00		1.00		0.002		29.68		16.34		102.34		29.68		15.27		87.09		46.73		46.73

				2		K0+142.35		Alc. Circular o Box		420.00		1.00		0.002		20.86		12.23		81.39		20.86		11.47		64.96		35.29		35.29

				3		K0+260.00		Alc. Circular o Box		250.00		1.00		0.004		11.46		7.47		55.15		11.46		7.05		39.48		22.01		22.01

				4		K0+366.58		Alc. Circular o Box		12240.00		21.00		0.002		317.49		168.83		476.88		317.57		153.00		624.42		343.03		343.03

				5		K1+420.00		Alc. Circular o Box		310.00		7.00		0.023		6.94		6.33		39.84		6.94		5.99		26.04		15.35		15.35

				6		K1+948.00		Alc. Circular o Box		790.00		13.00		0.016		16.12		13.69		68.84		16.12		12.82		52.43		30.00		30.00

				7		K2+275.00		Alc. Circular o Box		200.00		1.00		0.005		8.85		6.04		46.65		8.86		5.72		31.86		18.00		18.00

				8		K3+102.00		Alc. Circular o Box		440.00		12.00		0.027		8.45		7.97		45.28		8.46		7.52		30.67		18.06		18.06

				9		K3+297.00		Alc. Circular o Box		5580.00		37.00		0.007		103.04		71.88		229.64		103.06		65.88		245.05		136.43		136.43

				10		K3+316.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00

				11		K3+330.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00

				12		K3+337.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00

				13		K3+916.00		Alc. Circular o Box		310.00		7.00		0.023		6.94		6.33		39.84		6.94		5.99		26.04		15.35		15.35

				14		K3+947.00		Alc. Circular o Box		1920.00		32.00		0.017		31.78		26.82		106.98		31.79		24.90		92.18		52.41		52.41

				15		K4+126.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00

				16		K4+196.00		Alc. Circular o Box		1120.00		31.00		0.028		17.26		16.17		71.98		17.27		15.11		55.50		32.21		32.21

				17		K4+244.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00

				18		K4+339.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00

				19		K4+786.00		Alc. Circular o Box		1010.00		26.00		0.026		16.39		15.15		69.60		16.40		14.18		53.17		30.82		30.82

				20		K4+920.00		Alc. Circular o Box		950.00		34.00		0.036		13.77		13.59		62.17		13.78		12.73		46.01		27.01		27.01

				21		K5+648.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00

				22		K6+528.00		Alc. Circular o Box		620.00		15.00		0.024		11.53		10.58		55.39		11.53		9.95		39.69		23.11		23.11

				23		K6+917.00		Alc. Circular o Box		1090.00		23.00		0.021		18.77		16.68		75.99		18.77		15.58		59.50		34.21		34.21

				24		K7+051.00		Alc. Circular o Box		210.00		9.00		0.043		4.02		4.17		27.94		4.02		3.97		16.53		10.11		15.00

				25		K7+380.00		Alc. Circular o Box		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		N.A		15.00





I



						No				Tipo de Obra		Tr		tc		Intensidad

								Abscisa				Años		minutos		mm/hr

						1		K0+120.00		Alc. Circular o Box		20		46.73		85.62

						2		K0+142.35		Alc. Circular o Box		20		35.29		98.52

						3		K0+260.00		Alc. Circular o Box		20		22.01		124.75

						4		K0+366.58		Alc. Circular o Box		20		343.03		31.60

						5		K1+420.00		Alc. Circular o Box		20		15.35		149.40

						6		K1+948.00		Alc. Circular o Box		20		30.00		106.85

						7		K2+275.00		Alc. Circular o Box		20		18.00		137.96

						8		K3+102.00		Alc. Circular o Box		20		18.06		137.73

						9		K3+297.00		Alc. Circular o Box		20		136.43		N.A

						10		K3+316.00		Alc. Circular o Box		20		15.00		151.12

						11		K3+330.00		Alc. Circular o Box		20		15.00		151.12

						12		K3+337.00		Alc. Circular o Box		20		15.00		151.12

						13		K3+916.00		Alc. Circular o Box		20		15.35		149.40

						14		K3+947.00		Alc. Circular o Box		20		52.41		80.85

						15		K4+126.00		Alc. Circular o Box		20		15.00		151.12

						16		K4+196.00		Alc. Circular o Box		20		32.21		103.12

						17		K4+244.00		Alc. Circular o Box		20		15.00		151.12

						18		K4+339.00		Alc. Circular o Box		20		15.00		151.12

						19		K4+786.00		Alc. Circular o Box		20		30.82		105.44

						20		K4+920.00		Alc. Circular o Box		20		27.01		112.62

						21		K5+648.00		Alc. Circular o Box		20		15.00		151.12

						22		K6+528.00		Alc. Circular o Box		20		23.11		121.75

						23		K6+917.00		Alc. Circular o Box		20		34.21		100.06

						24		K7+051.00		Alc. Circular o Box		20		15.00		151.12

						25		K7+380.00		Alc. Circular o Box		20		15.00		151.12





F



								N°						Tipo de Obra		Área		F

										Abscisa		Tramo Vial 				Ha

								1		K0+120.00		Via Henequén - La Ventura		Alc. Circular o Box		5.40		1.00

								2		K0+142.35		Via Henequén - La Ventura		Alc. Circular o Box		5.10		1.00

								3		K0+260.00		Via Henequén - La Ventura		Alc. Circular o Box		2.50		1.00

								4		K0+366.58		Via Henequén - La Ventura		Alc. Circular o Box		1730.00		0.78

								5		K1+420.00		Via Henequén - La Ventura		Alc. Circular o Box		9.40		1.00

								6		K1+948.00		Via Henequén - La Ventura		Alc. Circular o Box		35.00		1.00

								7		K2+275.00		Via Henequén - La Ventura		Alc. Circular o Box		3.00		1.00

								8		K3+102.00		Via Henequén - La Ventura		Alc. Circular o Box		8.10		1.00

								9		K3+297.00		Via Henequén - La Ventura		Alc. Circular o Box		985.00		0.88

								10		K3+316.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00

								11		K3+330.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00

								12		K3+337.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00

								13		K3+916.00		Via Henequén - La Ventura		Alc. Circular o Box		4.40		1.00

								14		K3+947.00		Via Henequén - La Ventura		Alc. Circular o Box		114.00		0.95

								15		K4+126.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00

								16		K4+196.00		Via Henequén - La Ventura		Alc. Circular o Box		70.00		0.99

								17		K4+244.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00

								18		K4+339.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00

								19		K4+786.00		Via Henequén - La Ventura		Alc. Circular o Box		19.00		1.00

								20		K4+920.00		Via Henequén - La Ventura		Alc. Circular o Box		16.00		1.00

								21		K5+648.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00

								22		K6+528.00		Via Henequén - La Ventura		Alc. Circular o Box		10.00		1.00

								23		K6+917.00		Via Henequén - La Ventura		Alc. Circular o Box		53.00		0.99

								24		K7+051.00		Via Henequén - La Ventura		Alc. Circular o Box		2.10		1.00

								25		K7+380.00		Via Henequén - La Ventura		Alc. Circular o Box		1.00		1.00





Q racional



						No				Tipo de Obra		Área		F		Intensidad		C/CN		Q

								Abscisa				Ha				mm/hr				m3/s

						1		K0+120.00		Alc. Circular o Box		5.40		1.00		85.62		0.30		0.39						0.0018		47.00

						2		K0+142.35		Alc. Circular o Box		5.10		1.00		98.52		0.30		0.42						0.0024		47.00

						3		K0+260.00		Alc. Circular o Box		2.50		1.00		124.75		0.30		0.26						0.0040		48.00

						4		K0+366.58		Alc. Circular o Box		1730.00		0.78		31.60		78.00		N.A.						0.0017		48.00

						5		K1+420.00		Alc. Circular o Box		9.40		1.00		149.40		0.30		1.17						0.0226		61.00

						6		K1+948.00		Alc. Circular o Box		35.00		1.00		106.85		0.30		3.12						0.0165		53.00

						7		K2+275.00		Alc. Circular o Box		3.00		1.00		137.96		0.30		0.34						0.0050		61.00

						8		K3+102.00		Alc. Circular o Box		8.10		1.00		137.73		0.30		0.93						0.0273		44.00

						9		K3+297.00		Alc. Circular o Box		985.00		0.88		N.A		78.00		N.A						0.0066		44.00

						10		K3+316.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13						N.A		N.A

						11		K3+330.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13						N.A		N.A

						12		K3+337.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13						N.A		N.A

						13		K3+916.00		Alc. Circular o Box		4.40		1.00		149.40		0.30		0.55						0.0226		47.00

						14		K3+947.00		Alc. Circular o Box		114.00		0.95		80.85		0.30		7.30						0.0167		47.00

						15		K4+126.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13						N.A		N.A

						16		K4+196.00		Alc. Circular o Box		70.00		0.99		103.12		0.30		5.96						0.0277		42.00

						17		K4+244.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13						N.A		N.A

						18		K4+339.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13						N.A		N.A

						19		K4+786.00		Alc. Circular o Box		19.00		1.00		105.44		0.30		1.67						0.0257		53.00

						20		K4+920.00		Alc. Circular o Box		16.00		1.00		112.62		0.30		1.50						0.0358		55.00

						21		K5+648.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13						N.A		N.A

						22		K6+528.00		Alc. Circular o Box		10.00		1.00		121.75		0.30		1.01						0.0242		73.00

						23		K6+917.00		Alc. Circular o Box		53.00		0.99		100.06		0.30		4.38						0.0211		65.00

						24		K7+051.00		Alc. Circular o Box		2.10		1.00		151.12		0.30		0.26						0.0429		66.00

						25		K7+380.00		Alc. Circular o Box		1.00		1.00		151.12		0.30		0.13





Hoja3



						No		Abscisa		Tipo obra		Dimensión		Observación		Revestimiento		Pendiente

																		%

						Tramo Via Henquén - La Ventura

						1		K0+120.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						2		K0+142.35		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						3		K0+260.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						4		K0+366.58		Box Culvert		4.00x2.00		2 UN		Concreto		0.50%						Box Culvert 4.00x2.00

						5		K1+420.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						6		K1+948.00		Box Culvert		2.00x1.00		1 UN		Concreto		0.50%						Box Culvert 2.00x1.00

						7		K2+275.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						8		K3+102.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						9		K3+297.00		Box Culvert		4.00x3.00		2 UN		Concreto		0.50%						Box Culvert 4.00x3.00

						10		K3+316.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						11		K3+330.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						12		K3+337.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						13		K3+916.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						14		K3+947.00		Box Culvert		2.00x2.00		1 UN		Concreto		0.50%						Box Culvert 2.00x2.00

						15		K4+126.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						16		K4+196.00		Box Culvert		2.00x2.00		1 UN		Concreto		0.50%						Box Culvert 2.00x2.00

						17		K4+244.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						18		K4+339.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						19		K4+786.00		Box Culvert		2.00x1.00		1 UN		Concreto		0.50%						Box Culvert 2.00x1.00

						20		K4+920.00		Box Culvert		2.00x1.00		1 UN		Concreto		0.50%						Box Culvert 2.00x1.00

						21		K5+648.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						22		K6+528.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						23		K6+917.00		Box Culvert		2.00x1.50		1 UN		Concreto		0.50%						Box Culvert 2.00x1.50

						24		K7+051.00		Alcantarilla Circular		36”		1 UN		Concreto		0.50%						Alcantarilla 36"

						25		K7+380.00		Alcantarilla Circular		36”		2 UN		Concreto		0.50%





Q Arroyo Buenvista

		ESTIMACIÓN CAUDAL ARROYO BUENAVISTA

		MÉTODO DEL SOIL CONSERVATION SERVICE (SCS)





		HIDROGRAMA ADIMENSIONAL SCS

		qp=		Caudal pico en el hidrograma unitario en m3/s.cm

		tr=		Duración de la lluvia efectiva en horas

		tp=		Tiempo de retardo en horas

		Tp=		Tiempo de ocurrencia del pico en horas

		tb=		Tiempo base del hidrograma unitario en horas

		Diagrama de flujo (V.T. Chow)

		1



		2



		3



		4

		5

		6

		7

		ESTIMACIÓN CAUDAL ARROYO BUENAVISTA

		MÉTODO DEL SOIL CONSERVATION SERVICE (SCS)





		Datos previos



		tc= Tiempo de concentración en horas								tc=		5.72		horas

		A= Área de drenaje en Km2								A=		17.30		Km2				1730				0.7841302598

		F= Factor de reducción de área								F=		0.78

		A'= Área corregida en Km2								A'=		13.49		Km2

		CN= Número de curva								CN=		78

		P= Precipitación neta en cm								P=		9.80		cm		Tr=5 años

										P=		12.41		cm		Tr=10 años

										P=		14.54		cm		Tr=20 años

										P=		16.58		cm		Tr=50 años

										P=		19.23		cm		Tr=100 años

		Resultados								P=		21.21		cm		Tr=500 años

				tr=		4.78		horas

				tp=		3.43		horas

				Tp=		5.82		horas

				tb=		15.54		horas

				qp=		4.82		m3/s.cm

				Pe=		4.51		cm		Tr=5 años

				Pe=		6.64		cm		Tr=10 años

				Pe=		8.48		cm		Tr=20 años

				Pe=		10.29		cm		Tr=50 años

				Pe=		12.69		cm		Tr=100 años

				Pe=		14.52		cm		Tr=500 años

				Q=		21.72		m3/s		Tr=5 años

				Q=		32.03				Tr=10 años

				Q=		40.87				Tr=20 años

				Q=		49.60				Tr=50 años

				Q=		61.18		m3/s		Tr=100 años

				Q=		70.00		m3/s		Tr=500 años



tr

Tp

1.67Tp

tr/2

tp

tb

qP



Q Arroyo Buenvista Brazo

		ESTIMACIÓN CAUDAL BRAZO ARROYO BUENAVISTA

		MÉTODO DEL SOIL CONSERVATION SERVICE (SCS)





		HIDROGRAMA ADIMENSIONAL SCS

		qp=		Caudal pico en el hidrograma unitario en m3/s.cm

		tr=		Duración de la lluvia efectiva en horas

		tp=		Tiempo de retardo en horas

		Tp=		Tiempo de ocurrencia del pico en horas

		tb=		Tiempo base del hidrograma unitario en horas

		Diagrama de flujo (V.T. Chow)

		1



		2



		3



		4

		5

		6

		7

		ESTIMACIÓN CAUDAL BRAZO ARROYO BUENAVISTA

		MÉTODO DEL SOIL CONSERVATION SERVICE (SCS)





		Datos previos



		tc= Tiempo de concentración en horas								tc=		2.27		horas

		A= Área de drenaje en Km2								A=		9.85		Km2				985

		F= Factor de reducción de área								F=		0.88

		A'= Área corregida en Km2								A'=		8.67		Km2

		CN= Número de curva								CN=		78

		P= Precipitación neta en cm								P=		9.80		cm		Tr=5 años

										P=		12.41		cm		Tr=10 años

										P=		14.54		cm		Tr=20 años

										P=		16.58		cm		Tr=50 años

										P=		19.23		cm		Tr=100 años

		Resultados								P=		21.21		cm		Tr=500 años

				tr=		3.02		horas

				tp=		1.36		horas

				Tp=		2.87		horas

				tb=		7.67		horas

				qp=		6.28		m3/s.cm

				Pe=		4.51		cm		Tr=5 años

				Pe=		6.64		cm		Tr=10 años

				Pe=		8.48		cm		Tr=20 años

				Pe=		10.29		cm		Tr=50 años

				Pe=		12.69		cm		Tr=100 años

				Pe=		14.52		cm		Tr=500 años

				Q=		28.28		m3/s		Tr=5 años

				Q=		41.71				Tr=10 años

				Q=		53.21				Tr=20 años

				Q=		64.58				Tr=50 años

				Q=		79.65		m3/s		Tr=100 años

				Q=		91.14		m3/s		Tr=500 años
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Necesidad



						No		Abscisa		ID Corriente		Q		Revestimiento		Necesidad		Observación

												m3/s

						Tramo Vía Henequén - La Ventura

						1		K0+120.00		Vaso comunicante		0.39		Concreto		Alcantarilla 36"		Sencillo						0.054		0.57				K0+120.00		47.00

						2		K0+142.35		Vaso comunicante		0.42		Concreto		Alcantarilla 36"		Sencillo						0.051		0.42				K0+142.35		47.00

						3		K0+260.00		Vaso comunicante		0.26		Concreto		Alcantarilla 36"		Sencillo						0.025		0.25				K0+260.00		48.00

						4		K0+366.58		Arroyo Buenavista		40.87		Concreto		Box Culvert 4.00x2.00		Doble						1.9		2.96				K0+366.58		48.00

						5		K1+420.00		Cauce IGAC		1.17		Concreto		Alcantarilla 36"		Sencillo						0.094		0.31				K1+420.00		61.00

						6		K1+948.00		Cauce IGAC		3.12		Concreto		Box Culvert 2.00x1.00		Sencillo						0.35		0.79				K1+948.00		53.00

						7		K2+275.00		Cauce IGAC		0.34		Concreto		Alcantarilla 36"		Sencillo						0.03		0.2				K2+275.00		61.00

						8		K3+102.00		Vaso comunicante		0.93		Concreto		Alcantarilla 36"		Sencillo						0.081		0.44				K3+102.00		44.00

						9		K3+297.00		Brazo Arroyo Buenavista		53.21		Concreto		Box Culvert 4.00x3.00		Doble						9.85		5.58				K3+297.00		44.00

						10		K3+316.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.01		N.A.				K3+316.00		44.00

						11		K3+330.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.01		N.A.				K3+330.00		44.00

						12		K3+337.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.01		N.A.				K3+337.00		44.00

						13		K3+916.00		Vaso comunicante		0.55		Concreto		Alcantarilla 36"		Sencillo						0.044		0.31				K3+916.00		47.00

						14		K3+947.00		Cauce IGAC		7.30		Concreto		Box Culvert 2.00x2.00		Sencillo						1.14		1.92				K3+947.00		47.00

						15		K4+126.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.01		N.A.				K4+126.00		45.00

						16		K4+196.00		Cauce IGAC		5.96		Concreto		Box Culvert 2.00x2.00		Sencillo						0.7		1.12				K4+196.00		42.00

						17		K4+244.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.01		N.A.				K4+244.00		40.00

						18		K4+339.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.01		N.A.				K4+339.00		40.00

						19		K4+786.00		Cauce IGAC		1.67		Concreto		Box Culvert 2.00x1.00		Sencillo						0.19		1.01				K4+786.00		53.00

						20		K4+920.00		Cauce IGAC		1.50		Concreto		Box Culvert 2.00x1.00		Sencillo						0.16		0.95				K4+920.00		55.00

						21		K5+648.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.01		N.A.				K5+648.00		60.00

						22		K6+528.00		Cauce IGAC		1.01		Concreto		Alcantarilla 36"		Sencillo						0.19		0.62				K6+528.00		73.00

						23		K6+917.00		Cauce IGAC		4.38		Concreto		Box Culvert 2.00x1.50		Sencillo						0.53		1.09				K6+917.00		65.00

						24		K7+051.00		Vaso comunicante		0.26		Concreto		Alcantarilla 36"		Sencillo						0.021		0.21				K7+051.00		66.00

						25		K7+380.00		Vaso comunicante		0.13		Concreto		Alcantarilla 36"		Sencillo						0.021		N.A.				K7+051.00		64.00
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Registro Magangué

		Nombre estación				Magangué

		Código				25027680

		Parámetro				Caudales Máximos Anuales

				Año		m3/s

				2000		8292.00

				2001		6270.00

				2002		5891.00

				2003		7752.00

				2004		7824.00

				2005		9380.00

				2006		8130.00

				2007		9025.00

				2008		9540.00

				2009		8537.00

				2010		11127.00

				2011		10503.00

				2012		10210.00

				2013		6350.00

				2014		6431.00

				2015		4332.00

				2016		7455.50

				2017		7993.60

				2018		7737.52

				2019		7737.52

				2020		7913.37

				2021		8934.01

				2022		9299.65

				2023		7831.73

				2024		7637.04





















Datos dudosos Magangué

		PRUEBA DE DATOS DUDOSOS



		Parámetro		Caudales Máximos Anuales

		Estación:		25027680		Magangué



		Año		m3/s				Orden		P		Log P

		2000		4975.20				1		6676.20		3.824529

		2001		3762.00				2		6301.80		3.799465

		2002		3534.60				3		6126.00		3.787177

		2003		4651.20				4		5724.00		3.757700

		2004		4694.40				5		5628.00		3.750354

		2005		5628.00				6		5579.79		3.746618

		2006		4878.00				7		5415.00		3.733598										n=		25

		2007		5415.00				8		5360.41		3.729198										Kn=		2.486

		2008		5724.00				9		5122.20		3.709457

		2009		5122.20				10		4975.20		3.696811				yH=		3.8929973532				PH=		7816.2304107354

		2010		6676.20				11		4878.00		3.688242				yL=		3.462432452				PL=		2900.2300762285

		2011		6301.80				12		4796.16		3.680894

		2012		6126.00				13		4748.02		3.676513				Se descarta el valor del año 2015

		2013		3810.00				14		4699.04		3.672009

		2014		3858.60				15		4694.40		3.671580

		2015		2599.20				16		4651.20		3.667565

		2016		4473.30				17		4642.51		3.666753

		2017		4796.16				18		4642.51		3.666753

		2018		4642.51				19		4582.22		3.661076

		2019		4642.51				20		4473.30		3.650628

		2020		4748.02				21		3858.60		3.586430

		2021		5360.41				22		3810.00		3.580925

		2022		5579.79				23		3762.00		3.575419

		2023		4699.04				24		3534.60		3.548340

		2024		4582.22				25		2599.20		3.414840

								Media		4851.21		3.68

								Desv. Est		914.86		0.09

								Var		836959.85





Gumbel Magangué

		VALORES DE CAUDAL MÁXIMO POR EL MÉTODO DE GUMBEL



		Estación:		25027680		Magangué

		Orden		m3/s

		1		6676.20

		2		6301.80

		3		6126.00

		4		5724.00

		5		5628.00				n=		24

		6		5579.79				Yn=		0.5296

		7		5415.00				σn=		1.0864

		8		5360.41

		9		5122.20				Tr=		2.33		Kn=		0.0450923363

		10		4975.20				Tr=		5		Kn=		0.8931700909

		11		4878.00				Tr=		10		Kn=		1.5839169066

		12		4796.16				Tr=		25		Kn=		2.4566773393

		13		4748.02				Tr=		50		Kn=		3.1041408854

		14		4699.04				Tr=		100		Kn=		3.7468236623

		15		4694.40				Tr=		500		Kn=		5.2319654493

		16		4651.20

		17		4642.51				P2.33=		4980.46		m3/s

		18		4642.51				P5=		5646.54		m3/s

		19		4582.22				P10=		6189.04		m3/s

		20		4473.30				P25=		6874.50		m3/s

		21		3858.60				P50=		7383.01		m3/s

		22		3810.00				P100=		7887.77		m3/s

		23		3762.00				P500=		9054.19		m3/s

		24		3534.60

		Media		4945.05		m3/s

		Desv. Est		785.39		m3/s

		Varianza		616839.59





Tc



				No				Tipo de Obra		L		H		Sprom		tc 		tc 		tc 		tc 		tc 		tc 		tc 

						Cuenca										Kirpich		Temez		Johnstone 		SCS		Ingenieros		Chow		Promedio

										m		m		m/m		min

																		min		min		min		min		min		min

				1		Arroyo		Canal cerrado		4423.00		40.00		0.009		76.46		56.80		189.19		76.47		52.21		191.22		107.06





IDF Las Lomitas

										Tr (años)

						D (min)		2		5		10		25		50		100

						5		234.73		287.15		334.45		409.15		476.55		555.05

						10		165.98		203.05		236.49		289.31		336.97		392.48

						15		135.52		165.79		193.10		236.22		275.14		320.46

						20		117.36		143.57		167.23		204.57		238.27		277.53

						25		104.97		128.42		149.57		182.98		213.12		248.23

						30		95.83		117.23		136.54		167.03		194.55		226.60

						35		88.72		108.53		126.41		154.64		180.12		209.79

						40		82.99		101.52		118.25		144.66		168.49		196.24

						45		78.24		95.72		111.48		136.38		158.85		185.02

						50		74.23		90.80		105.76		129.38		150.70		175.52

						55		70.77		86.58		100.84		123.36		143.68		167.35

						60		67.76		82.89		96.55		118.11		137.57		160.23

						65		65.10		79.64		92.76		113.48		132.17		153.94

						70		62.73		76.74		89.39		109.35		127.36		148.34

						75		60.61		74.14		86.36		105.64		123.04		143.31

						80		58.68		71.79		83.61		102.29		119.14		138.76

						85		56.93		69.64		81.12		99.23		115.58		134.62

						90		55.33		67.68		78.83		96.44		112.32		130.83

						95		53.85		65.88		76.73		93.87		109.33		127.34

						100		52.49		64.21		74.79		91.49		106.56		124.11

						105		51.22		62.66		72.98		89.28		103.99		121.12

						110		50.04		61.22		71.31		87.23		101.60		118.34

						115		48.94		59.87		69.74		85.31		99.37		115.74

						120		47.91		58.61		68.27		83.52		97.28		113.30

		M=		4945.05



Curvas IDF Estación Las Lomitas



Tr=2 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	234.72571645737301	165.97614582587923	135.51895558239207	117.36285822868651	104.97253161320543	95.826372471627948	88.717981722524272	82.988072912939614	78.241905485791008	74.226788942016782	70.772466376041436	67.759477791196034	65.101200489006146	62.73308648918109	60.60591938440065	58.681429114343253	56.929348353090028	55.325381941959755	53.849772499361627	52.486265806602717	51.221350629459685	50.04369089579582	48.943695231236198	47.913186235813974	Tr= 5 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	287.14911045909469	203.0450832173108	165.78561622111988	143.57455522954734	128.41698613302631	117.22813345314435	108.53216220974008	101.5225416086554	95.716370153031562	90.804521714201726	86.578714388830392	82.89280811055994	79.640833958779908	76.743827875345559	74.141581512423173	71.787277614773672	69.643888983823544	67.681694405770273	65.876523906252203	64.208493066513157	62.661073067525564	61.220396050755291	59.874728514388359	58.614066726572176	Tr= 10 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	334.45221327624819	236.49342799048455	193.09607536610801	167.22610663812409	149.57157682218971	136.53954431188362	126.4110545377268	118.24671399524227	111.48407109208273	105.76307624373499	100.84113652193055	96.548037683054005	92.760354166148531	89.386113880569113	86.355190141408016	83.613053319062047	81.116576591739786	78.831142663494859	76.728599953404114	74.785788411094856	72.983456365901034	71.305451457215511	69.738107281388679	68.269772155941808	Tr= 25 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	409.14841791862563	289.31162082200768	236.22194922382798	204.57420895931281	182.97673507050797	167.03414216127305	154.64356616117237	144.65581041100384	136.38280597287519	129.38409016773053	123.36288961850956	118.11097461191399	113.47735385235184	109.3495142994355	105.6416672483966	102.28710447965641	99.233067272520628	96.437206940669228	93.865084558780794	91.488367535253985	89.283504551596565	87.230735796015651	85.313342624681354	83.517071080636526	Tr= 50 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	476.54890420025555	336.97096172701907	275.1356381220387	238.27445210012777	213.11914887896128	194.55027546218153	180.11855543917429	168.48548086350954	158.84963473341853	150.6979953730189	143.68490086247891	137.56781906101935	132.17088533539982	127.36305196856523	123.04439797473222	119.13722605006389	115.58008634058854	112.32365390900637	109.32781658231366	106.55957443948064	103.9914964688538	101.60056775397565	99.367315528857333	97.275137731090766	Tr= 100 años	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	555.05251431677596	392.48139678803557	320.45971855516922	277.52625715838798	248.22703061889726	226.59924008749263	209.79013106618677	196.24069839401778	185.01750477225866	175.52301662442301	167.35462990291953	160.22985927758461	153.94386930341122	148.34402430291524	143.31394294796181	138.76312857919399	134.62000848780741	130.82713226267853	127.33777990868366	124.11351530944863	121.1223886443898	118.33759366731935	115.73644979366864	113.29962004374632	Duración (minutos)



Intensidad (mm/hora)











Curvas IDF





caudal

		ESTIMACIÓN CAUDAL

		MÉTODO DEL SOIL CONSERVATION SERVICE (SCS)





		HIDROGRAMA ADIMENSIONAL SCS

		qp=		Caudal pico en el hidrograma unitario en m3/s.cm

		tr=		Duración de la lluvia efectiva en horas

		tp=		Tiempo de retardo en horas

		Tp=		Tiempo de ocurrencia del pico en horas

		tb=		Tiempo base del hidrograma unitario en horas

		Diagrama de flujo (V.T. Chow)

		1



		2



		3



		4

		5

		6

		7

		ESTIMACIÓN CAUDAL ARROYO

		MÉTODO DEL SOIL CONSERVATION SERVICE (SCS)





		Datos previos



		tc= Tiempo de concentración en horas								tc=		1.78		horas

		A= Área de drenaje en Km2								A=		2.59		Km2

		F= Factor de reducción de área								F=		0.93

		A'= Área corregida en Km2								A'=		2.41		Km2

		CN= Número de curva								CN=		46

		P= Precipitación neta en cm								P=		498.05		cm		Tr=5 años

										P=		564.65		cm		Tr=10 años

										P=		618.90		cm		Tr=25 años

										P=		687.45		cm		Tr=50 años

										P=		738.30		cm		Tr=100 años

		Resultados

				tr=		2.67		horas

				tp=		1.07		horas

				Tp=		2.41		horas

				tb=		6.43		horas

				qp=		2.08		m3/s.cm

				Pe=		463.97		cm		Tr=5 años

				Pe=		530.38		cm		Tr=10 años

				Pe=		584.51		cm		Tr=25 años

				Pe=		652.92		cm		Tr=50 años

				Pe=		703.69		cm		Tr=100 años

				Q=		965.99		m3/s		Tr=5 años

				Q=		1104.27		m3/s		Tr=10 años

				Q=		1216.95		m3/s		Tr=25 años

				Q=		1359.39		m3/s		Tr=50 años

				Q=		1465.09		m3/s		Tr=100 años
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		CodigoEstacion		NombreEstacion		Variable		Parametro		Fecha		Unidad		Valor		NivelAprobacion				Valor en (m)				8.02		Nivel del agua mínimo

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2000 0:00		cm		875		Preliminar				8.75				16.77		Altura de estación 

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2001 0:00		cm		730		Preliminar				7.30				15.32		18 metros

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2002 0:00		cm		716		Preliminar				7.16				15.18		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2003 0:00		cm		845		Preliminar				8.45				16.47		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2004 0:00		cm		849		Preliminar				8.49				16.51		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2005 0:00		cm		940		Preliminar				9.40				17.42		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2006 0:00		cm		866		Preliminar				8.66				16.68		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2007 0:00		cm		918		Preliminar				9.18				17.20		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2008 0:00		cm		952		Preliminar				9.52				17.54		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2009 0:00		cm		889		Preliminar				8.89				16.91		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2010 0:00		cm		996		Preliminar				9.96				17.98		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2011 0:00		cm		962		Preliminar				9.62				17.64		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2012 0:00		cm		946		Preliminar				9.46				17.48		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2013 0:00		cm		700		Preliminar				7.00				15.02		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2014 0:00		cm		706		Preliminar				7.06				15.08		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2015 0:00		cm		537		Preliminar				5.37				13.39		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2016 0:00		cm		779		Definitivo				7.79				15.81		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2017 0:00		cm		814		Definitivo				8.14				16.16		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2018 0:00		cm		788		Definitivo				7.88				15.90		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2019 0:00		cm		788		Definitivo				7.88				15.90		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2020 0:00		cm		802		Definitivo				8.02				16.04		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2021 0:00		cm		882		Definitivo				8.82				16.84		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2022 0:00		cm		925		Definitivo				9.25				17.27		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2023 0:00		cm		795.5		Definitivo				7.96				15.98		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2024 0:00		cm		780		En revisiÃ³n				7.80				15.82		

		25027680		MAGANGUE [25027680]		NIVEL		Nivel mÃ¡ximo anual		1/01/2025 0:00		cm		788		Preliminar				7.88				15.90		
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JOSE DAVID ARRIETA TURIZO
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1. INTRODUCCION

Dentro de este informe se plasman los resultados para el proyecto MEJORAMIENTO
DE LA ViIiA TERCIARIA QUE COMPRENDE EL TRAMO DESDE MAGANGUE AL
CORREGIMIENTO DE MADRID JURISDICCION DEL MUNICIPIO DE MAGANGUE,
DEPARTAMENTO DE BOLIVAR. se encuentran los estudios de HIDRAULICA E
HIDROLOGIA para su aprobacion.

Inicialmente se consideraran para la realizacion del estudio informacion adquirida y
suministrada de estudios anteriores; luego, se procedera a definir los parametros
morfométricos de la cuenca aportante para establecer el tipo de metodologia a utilizar
para asi realizar el analisis hidrologico que estime el o los caudales de disefio para, en

ltima instancia, establecer la solucion hidraulica que va a transportar el caudal.

En este informe se pretende plasmar el estudio hidraulico definitivo adaptado a las
condiciones geométricas y geotécnicas del proyecto en referencia donde se usaréa la
metodologia del manual de drenaje 2011 INVIAS, se estimaran los caudales de los
drenajes transversales para dimensionar estructuras capaces de evacuar las aguas

provenientes de escorrentias.

El proyecto consta de una via cuya longitud es de mas de 4000 metros lineales y un
ancho de via 5.00 metros lineales segun disefio geométrico y segun estudio topografico
es atravesada por unos drenajes sencillos que seran tenidos en cuenta dentro del
presente estudio.
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2. OBJETIVOS
2.1. General
v' Realizar los estudios basicos y de disefio de las estructuras hidraulicas involucradas

en los estudios.

2.2. Especificos

v Estimar con un alto grado de confiabilidad la cantidad de agua superficial que sera
base para el disefio de las estructuras de drenaje pluvial.
v Disefiar la seccién hidraulica apropiada con base a los caudales de disefio generado

por el analisis hidrolégico.
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3. ALCANCES

Para lograr el acertado disefio de la seccion hidraulica de las estructuras de drenaje
pluvial concerniente a evacuar la escorrentia superficial del tramo de via denominado
VIA MAGANGUE — MADRID.

v' Conocer las condiciones geogréficas y ambientales de la zona de estudio como son
el clima, los suelos y la geologia.

v' Realizar un adecuado analisis hidrolégico el cual comprende el desarrollo del andlisis
hidrologico requerido para la estimacion del caudal maximo de disefio, a partir del
procesamiento de registros histéricos de caudales obtenidos de la estacion
hidrométrica de referencia. La determinacion de los caudales de disefio se realizara
mediante el ajuste estadistico de los datos utilizando la distribucion de probabilidad
de Gumbel, lo que permitira estimar los caudales maximos asociados a los periodos
de retorno establecidos y servir como base para la modelacién hidraulica y el
dimensionamiento de las estructuras proyectadas.

v' Disefiar la seccion hidraulica de drenaje tomando como base modelos hidraulicos

como el de Manning-Strickler para flujo uniforme.
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4. GENERALIDADES

4.1. Descripcion geogréafica del municipio de Magangué (Bolivar).

Magangué es un municipio colombiano localizado a orillas del rio Magdalena, en el
departamento de Bolivar. Este municipio bolivarense es conocido como "La Ciudad de
los Rios", ya que en este lugar del pais desembocan los rios Cauca y San Jorge en
el Magdalena. Fue fundado en 1610 por Diego de Carvajal, y refundada un 28 de octubre

de 1776 por Antonio de la Torre y Miranda.

Figura 1. Localizacién

......

Fuente: Google Earth
INICIO KO+000

LATITUD NORTE: 9°13'20.34"N
LONGITUD OESTE: 74°45'18.47"0O

FIN K4+251.91
LATITUD NORTE: 9°11'46.05"N
LONGITUD OESTE: 74°45'13.88"0
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42. Clima

En Magangué, los veranos son cortos, torridos y secos; los inviernos son cortos,
calurosos y mojados y esta opresivo y nublado durante todo el afio. Durante el transcurso
del afio, la temperatura generalmente varia de 23 °C a 37 °C y rara vez baja a menos
de 22 °C o sube a mas de 39 °C.

En base a la puntuacion de playa/piscina, la mejor época del afio para visitar Magangué
para las actividades de calor es desde mediados de diciembre hasta finales de febrero.

Figura 2. Climatologia de Magangué
El clima en Magangué

& Vinculo & Descargar  Comparar Datos histéricos

nublado

S EEESSEE T precipi'%aéién: 99 mim

térrida
35
puntuacién de playa/piscina: 5:3 T T T T T ] T I
ene. feb. mar. abr. may. jun. jul. ago. sept. oct. nov. dic.

Fuente: weatherspark.co

4.3. Precipitacion

Un dia mojado es un dia con por lo menos 1 milimetro de liquido o precipitacion
equivalente a liquido. La probabilidad de dias mojados en Magangué varia
considerablemente durante el afio.

La temporada mas mojada dura 7,4 meses, de 17 de abril a 30 de noviembre, con una
probabilidad de mas del 24 % de que cierto dia serd un dia mojado. El mes con mas dias

mojados en Magangué es octubre, con un promedio de 13,7 dias con por lo menos 1
milimetro de precipitacion.
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La temporada mas seca dura 4,6 meses, del 30 de noviembre al 17 de abril. El mes con
menos dias mojados en Magangué es enero, con un promedio de 1,5 dias con por lo

menos 1 milimetro de precipitacion.

Entre los dias mojados, distinguimos entre los que tienen solamente lluvia, solamente
nieve o una combinacion de las dos. El mes con mas dias con solo lluvia en Magangué
es octubre, con un promedio de 13,7 dias. En base a esta categorizacion, el tipo mas
comun de precipitacion durante el afio es solo lluvia, con una probabilidad maxima
del 46 % el 18 de octubre.

Figura 3. Probabilidades de Precipitaciones en Magangué

Probabilidad diaria de precipitacion en Magangué
& Vinculo & Descargar  Comparar  Datos histéricos
_ secos mojados secos _
100 % 100 %
90 % 90 %
80 % 80 %
70 % 70 %
60 % 60 %
18 de oct.

50 % 46 % 50 %
40 % 40 %

. 17 de aby 30 de nov.
30 % 24 %’ \24 % 30 %
20 % o 1 Qewenel 20 %

o e ene. 7 o

10 % 39 . . 10 %

_ Ahora

0 % : : : 0%
ene. feb. mar. abr. may. jun. jul.  ago. sept. oct. nov. dic
El porcentaje de dias en los que se observan diferentes tipos de precipitacion, excluidas las cantidades
infimas: solo lluvia, solo nieve, mezcla (llovié y nevé el mismo dia).
Dias de ene. feb. mar. abr. may. jun. jul. ago. sept. oct. nov. dic.
Lluvia 1,5dias 1,6dias 3,1dfas 7,1dias 11,1dias 9,7 dias 9,9 dias 11,1dias 12,8 dias 13,7 dias 9,9 dias 4,4 dias

Fuente: weatherspark.co
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4.4. Lluvia

Para mostrar la variacion durante un mes y no solamente los totales mensuales,
mostramos la precipitacion de lluvia acumulada durante un periodo de 31 dias en una
escala movil centrado alrededor de cada dia del afio. Magangué tiene una

variacion considerable de lluvia mensual por estacion.

La temporada de lluvia dura 9,5 meses, del 17 de marzo al 31 de diciembre, con un
intervalo movil de 31 dias de lluvia de por lo menos 13 milimetros. El mes con mas lluvia

en Magangué es octubre, con un promedio de 99 milimetros de lluvia.

El periodo del afio sin lluvia dura 2,5 meses, del 31 de diciembre al 17 de marzo. El mes

con menos lluvia en Magangué es enero, con un promedio de 6 milimetros de lluvia.

Figura 4. Lluvias promedias en Magangué

Promedio mensual de lluvia en Magangué
& Vinculo & Descargar  Comparar  Datos historicos

lluvia
200 mm 200 mm
150 mm [ 150 mm
11 de oct.
99 mm

100 mm 267;“9“1”:?" 100 mm

50 mm 23 de ene, 17 de mar. 31%de dic/ 20 mm

6 mm 13 mm 13 mm
\____.______._--—-/
MM ene.  feb. mar. abr. may. jun. jul.  ago. sept. oct. nov. dic i

La lluvia promedio (linea solida) acumulada en un periodo de 37 dias en una escala movil, centrado en el
dia en cuestion, con las bandas de percentiles del 25° al 75° y del 10° al 90°. La linea delgada punteada es
la precipitacién de nieve promedio correspondiente.

ene. feb. mar. abr. may. jun. jul. ago. sept. oct, nov. dic.

Lluvia 6,1mm 74mm 12,5mm 36,8mm 73,8mm 67,3mm 69,.2mm 723mm 89,6mm 98,8mm 74,0mm 28,0mm

Fuente: weatherspark.co
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45. Humedad

Basamos el nivel de comodidad de la humedad en el punto de rocio, ya que éste
determina si el sudor se evaporara de la piel enfriando asi el cuerpo. Cuando los puntos
de rocio son mas bajos se siente mas seco y cuando son altos se siente mas humedo.
A diferencia de la temperatura, que generalmente varia considerablemente entre la
noche y el dia, el punto de rocio tiende a cambiar mas lentamente, asi es que, aunque
la temperatura baje en la noche, en un dia himedo generalmente la noche es himeda.

En Magangué la humedad percibida varia levemente.

El periodo mas humedo del afio dura 10 meses, del 16 de marzo al 22 de enero, y
durante ese tiempo el nivel de comodidad es bochornoso, opresivo o insoportable por lo
menos durante el 89 % del tiempo. EI mes con mas dias bochornosos en Magangué
es octubre, con 31,0 dias bochornosos o peor.

El mes con menos diasbochornosos en Magangué es febrero, con 24,1

dias bochornosos o peor.

Figura 5. Niveles de humedad en Magangué

Niveles de comodidad de la humedad en Magangué
& Vinculo & Descargar  Comparar  Datos historicos
100 % SHchoTecs . 1 100 %
a0 % | himedo 90 %
80 % 11-de feb. 80 %
70 % 85 % 70 %
60 % bochornosa 60 %
50 % 50 %
40 % 40 %
10 % 30 %
20 % 20 %
10% 10%
e mar. abr. may. jun. jul. ago. sept. oct. nov. dic i
o comodo humedo | bochomoso | GREENG IEBEIAGE
13c 16 °C 18°C H C
£l porcentafe de tiempo pasado en varios niveles de comodidad de hurmedad, calegorizado por ef punto de
rocla
ene. feb. mar. abr. may. Jun. Jul. ago. sept. oct. nov. dic.
Dias bochornosos 28,3 dias 24,1 dfas 27.9dias 294dias 31.0dias 299dlas 308dias 309dias 300dias 31.0dias 300 dias 304 dias

Fuente: weatherspark.co
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5. ESTADO ACTUAL DE LA ViIA

La via objeto de andlisis corresponde a un tramo sin pavimentar que actualmente
presenta un avanzado estado de deterioro, producto del transito constante de vehiculos,
la falta de una estructura vial adecuada y la accion de los agentes climaticos,
especialmente las lluvias recurrentes. Estas condiciones han generado una superficie de
rodadura irregular, con deficiencias significativas que afectan la movilidad, la seguridad

vial y la calidad de vida de los usuarios.

La capa de rodadura, conformada principalmente por material granular natural, se
encuentra en condiciones inadecuadas para cumplir su funcion. Se evidencia pérdida
progresiva de material fino, lo que ha dejado expuestos agregados gruesos y ha
provocado una superficie suelta, poco estable y altamente susceptible a la formacion de
polvo en épocas secas y barro en temporadas de lluvia. Esta situacion reduce la
adherencia de los vehiculos, incrementa el desgaste mecanico y dificulta el transito,

especialmente para vehiculos livianos y peatones.

Asimismo, se observan ondulaciones y deformaciones longitudinales vy
transversales a lo largo del trazado, comunmente conocidas como “corrugaciones” o
“‘lavaderos”. Estas irregularidades son consecuencia de la falta de compactacion
adecuada, del transito repetitivo y de la ausencia de un sistema de drenaje eficiente. Las
ondulaciones generan vibraciones constantes en los vehiculos, disminuyen la velocidad
de operacion, aumentan los tiempos de recorrido y elevan los costos de mantenimiento

vehicular, ademas de representar un riesgo para la seguridad de los usuarios.

Adicionalmente, durante eventos de lluvia se presentan encharcamientos vy
escorrentias superficiales, lo que acelera el deterioro de la via, profundiza las
deformaciones existentes y favorece la aparicion de baches y carcavas. La ausencia de
una estructura de pavimento impide una correcta distribucion de las cargas, ocasionando

fallas recurrentes y un deterioro progresivo de la superficie de rodadura.
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Ademas, En el tramo vial Magangué — Madrid no se identifican obras de drenaje
transversal, debido a que la via se encuentra construida sobre un jarillén que, ademas
de cumplir la funcién de via carreteable, actia como estructura de contencién frente a

las crecientes e inundaciones de la zona.

Durante la inspeccion realizada y con base en la informacion disponible, se evidencio
gue la ausencia de estructuras de drenaje transversal no ha generado afectaciones en
el comportamiento funcional del jarillon. Asimismo, se observa que, pese a los eventos
de inundacion registrados en los Ultimos afios, la estructura ha mantenido su estabilidad
y no presenta dafios o deterioros que comprometan su integridad estructural ni su

capacidad para prestar el servicio vial.

En este sentido, el jarillon ha demostrado un desempefio adecuado frente a las
condiciones hidroldgicas a las que ha estado expuesto, conservando sus condiciones de
estabilidad y garantizando la continuidad de la conectividad vial del corredor Magangué
— Madrid.

En conclusion, el estado actual de la via evidencia que su condicion funcional y
estructural es deficiente, lo cual justifica plenamente la intervencién mediante un
proyecto de pavimentacién. Esta solucidbn permitira mejorar la capacidad portante,
garantizar una superficie de rodadura segura y confortable, optimizar la movilidad,
reducir los costos de operacion y mantenimiento, y contribuir al desarrollo social y

econdmico del sector beneficiado.
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6. DISENO HIDRAULICO

6.1. Metodologia

La metodologia a utilizar para los estudios de hidrologia e hidraulica es la siguiente.

v Informacion preliminar. Esta informacion consiste en aquella extraida
directamente de los estudios de campo como son la topografia, estudios de suelos, como
la generada tales como el disefio geométrico y la suministrada por entidades de orden
nacional como la del IGAC, IDEAM vy del orden privado.

v Andlisis hidrolégico. De acuerdo al tamafio de cada cuenca se establece la
metodologia a utilizar para estimar el caudal de disefio de cada estructura hidraulica. Si
el tamafio de la cuenca es pequefio, es decir, menor a 2.5 Km? se utiliza el método
racional para la estimacion de los caudales, si es mayor, se utilizan las metodologias del
hidrograma adimensional y del unitario triangular.

4 Disefio hidraulico. Con el caudal estimado se procede a dimensionar la seccion

hidraulica que se necesite.

6.2. Informacion Preliminar
6.2.1. Topografia
El capitulo correspondiente al estudio topografico, muestra la planimetria y altimetria de

la via a mejorar, tomando la georreferenciacion dada por el Instituto Geografico Agustin
Codazzi (IGAC) Ver ANEXO 1.

6.2.2. Informacion Hidrolégica

La informacién hidrolégica para la realizacion del presente estudio correspondiente
pertenece a la estacion 25027680 Estacion MAGANGUE. Ver ANEXO 2.
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Tabla 1. Informacién estacién MAGANGUE

Cadigo 25027680
Nombre Magangué
Categoria Limnimétrica
Municipio Magangué
Latitud 9.24
Longitud -74.74
Altitud 18.00 msnm

FUENTE: INSTITUTO DE HIDROLOGIA, METEOROLOGIA Y ESTUDIOS AMBIENTALES. IDEAM.

Figura 6. Localizacion estacion MAGANGUE
1

Al o

Catalogo Nacional de Estaciones:
MAGANGUE [25027680]

L Cédigo 25027680 jcuco
Henequen Caniilo = J
Torres (A) Nombre MAGANGUE
[25027680]
Magangue T

Categoria Limnimétrica

& Longituad -74,74

> .Q‘;‘ Latitud 9,24 g
' |
& ‘9 f1 Altitud 18,00 b

tamento Bolivar P

lunicipio Magangué
Estado Activa
Tecnologia Convencional

Septiembre 15, 1967

FUENTE: INSTITUTO DE HIDROLOGIA, METEOROLOGIA Y ESTUDIOS AMBIENTALES. IDEAM
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6.3. Analisis Hidroldgico

La hidrologia para el disefio de drenajes se puede definir como la estimacion de la
escorrentia maxima (proceso lluvia-escorrentia) de una cuenca aportante para un

periodo de retorno o de recurrencia definido.

Como parte del analisis del corredor vial en estudio, se realizo la implantacion de
la cartografia oficial del IGAC, incluyendo las curvas de nivel y las lineas de drenaje
presentes en el area de influencia del proyecto. De acuerdo con la interpretacién
de estainformaciény las condiciones topograficas observadas, no se identificaron
corrientes de agua ni cauces gue intercepten transversalmente la via y que

reqguieran la construccién o evaluacion de obras de drenaje transversal.

Se evidencio que el manejo de las aguas superficiales se realiza principalmente
mediante el drenaje de la corona de lavia, permitiendo que laescorrentia generada
por las precipitaciones sea evacuada lateralmente hacia los costados del corredor
vial, siguiendo la pendiente transversal de la superficie de rodadura. Esta
condicién favorece el adecuado desalojo de las aguas lluvias y evita su

acumulacion sobre la calzada.

Por ende, Debido a la ausencia de estructuras de drenaje transversal a lo largo de
la via, la cual funciona como un dique, no es posible representar el intercambio de
caudales mediante alcantarillas o box culverts. Por esta razén, se deberd plantear
una modelacion hidréulica que contemple un escenario de rompimiento del dique
en puntos especificos definidos con base en las recomendaciones del especialista
geotécnico, correspondientes a los sectores con mayor susceptibilidad de falla.
Este enfoque permite evaluar el comportamiento del flujo y las posibles
condiciones de inundacién ante una eventual pérdida de la capacidad de
contencion del dique, representando de manera conservadora las condiciones

reales del proyecto.
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6.3.1. Periodo de retorno

El periodo de retorno de un evento hidrologico corresponde al tiempo promedio en afios
gue transcurriria para que la magnitud de ese evento sea igualada o excedida. Es funcion
del riesgo o probabilidad que la variable hidrolégica estimada sea superada en un
periodo de andlisis de n afios. Para una lluvia, el periodo de retorno es definido como el
promedio de afios entre los cuales ocurre una lluvia de una magnitud especifica. Una
definicion similar puede ser aplicada a caudales maximos o crecientes. En el disefio de
drenajes es muy comun definir una creciente producida por una lluvia con el mismo

periodo del periodo de retorno de la lluvia.

La probabilidad de excedencia anual, a menudo simplemente llamada probabilidad es
también comunmente usada para caracterizar crecientes. La probabilidad de excedencia
de un caudal determinado durante un afio es igual al reciproco del periodo de retorno Tr

en anos expresado como porcentaje.

La Tabla 2 nos presentan los periodos de retorno recomendados para el disefio en

cuencas urbanas y rurales.
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Tabla 2. Periodos de retorno recomendados

Tipo de obra Periodo de retorno
(afos)
Bordos perimetrales para proteger
a) Instalaciones industriales 50-100
b) Poblados 500-1,000
Bordos y muros longitudinales para proteger
a) Parcelas agricolas aisladas sin poblacion 10
b) Distritos de riego sin riesgo de pérdidas de vidas humanas 25-50
c) Zonas agricolas poco pobladas 25-100
d) Zonas agricolas con poblados 50-200
e) Zonas industriales y urbanas 100-500
f) Zonas densamente pobladas 500-1,000
Q) Ciudades 25-1,000
Desvios. Asociados a bordos perimetrales 25-1,000
Presas de almacenamiento. Obra de excedencia
a) Sin pérdidas de vidas humanas 500-1,000
b) Pérdidas humanas (segun el volumen almacenado) 1,000-10,000
Presas rompe picos 100-1,000
Presas para retener azolves (segln su altura) 10-1,000
Estructuras derivadoras (seglin su altura y dafios estimados) 50-1,000
Canalizaciones y entubamientos
a) En poblaciones pequefas 50-100
b) En poblaciones medianas 100-500
c) En poblaciones grandes y ciudades 500-1,000

FUENTE: MANUAL DE INGENIERIA DE RiOS. CAPITULO 15. OBRAS DE PROTECCION PARA CONTROL DE INUNDACIONES.
JOSE A. MAZA — VICTOR FRANCO.

De acuerdo con la Tabla 2, el periodo de retorno recomendado debe ser:

Para poblaciones debe ser Tr=100 afios

6.3.2. Prueba de datos dudosos

El U.S. Water Resources Council, recomienda los ajustes que han de emplearse para
detectar “outliers”, que son datos que se apartan notoriamente de la tendencia de los
otros datos. EI ANEXO 3 presenta la prueba de datos dudosos para los niveles y

caudales maximos.

6.3.3. Caudal estimado método de Gumbel

El caudal de disefio se determiné a partir del andlisis de los registros historicos de caudal

medidos en la estacibn Limnimétrica de Magangué. Para estimar el caudal

correspondiente al periodo de retorno seleccionado, se aplico el método estadistico de

Gumbel, ampliamente utilizado para el analisis de eventos hidrolégicos extremos,

permitiendo obtener un valor representativo para la modelacién hidraulica.
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El ANEXO 4 presenta el célculo del caudal para los periodos de retorno de 5, 10, 20, 50

y 100 afios.

6.3.4. Resultados de la modelacion

Este escenario se plantea una modelacion un posible rompimiento teniendo en cuenta

un caudal de descarga similar al 20% del flujo modelado, los datos de caudales fueron

obtenidos a través de parametros del IDEAM.

Figura 7. Simulaciéon en HEC RAS via Magangué - Madrid
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Fuente: HEC RAS
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Figura 8. Perfil Rio Magdalena rompimiento de Jarillén via Magangué - Madrid
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Fuente: HEC RAS

Figura 9. Modelo Rio Magdalena rompimiento de Jarillon via Magangué - Madrid
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Fuente: HEC RAS
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Figura 10. Perfil de velocidades Rio Magdalena rompimiento de Jarillén via Magangué —
Madrid
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Fuente: HEC RAS

Figura 11. Seccién del Rio Magdalena rompimiento de Jarillén via Magangué — Madrid

Fuente: HEC RAS
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Figura 12. Caudal

3> Steady Flow Data - QMA = O X
File Options Help
Description : | = .| _apoypata |
Enter/Edit Number of Profiles (32000max): |1 Reach Boundary Conditions ... |
River: |Alienemiento Rio ~| Add Multiple. ..
Reach: |Alienemiento Rio | River sta.:5641.24 "~| Add A Flow Change Location |

River Reach RS TR=100 ANOS

1| Alienemiento Rio | Alienemiento Rio | 5641.24 §39.43

Edit Steady flow data for the profiles (m3/s)

6.4. Analisisy Disefio Hidraulico

Una vez estimados los caudales de disefio, se procede a dimensionar las estructuras de

drenaje que transportara el caudal estimado.

6.4.1. Drenaje Transversal

El drenaje transversal o la alcantarilla es una estructura que tiene por objetivo principal
sortear un obstaculo al paso del agua. En la mayoria de los casos se aplican al disefio

vial, es decir, cuando el flujo es interceptado por un camino o una via de ferrocarril.

En el Capitulo 6.3. Analisis Hidroldgico se establece que la determinacion del caudal
de disefio para las estructuras hidraulicas se realizara mediante la evaluacion de un
escenario de rompimiento. Los resultados obtenidos indican que, para un periodo de
retorno de 100 afos, el modelo presenta un porcentaje de desbordamiento estimado
del 0,05 %. En consecuencia, esta misma metodologia de analisis debera aplicarse y
repetirse para cada uno de los puntos criticos identificados en el area de estudio, con el
fin de determinar los caudales de disefio y verificar el comportamiento hidraulico

particular de cada uno de ellos.
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El ANEXO 5 presenta el resultado de este analisis mediante la herramienta
computacional HY8 que fue desarrollado por la Federal Highway Administration del U.S.
Department of Transportation. Dicha herramienta computacional evalia el flujo con

control a la entrada y a la salida y elige el mayor de estos.

La tabla 4 presenta el resumen de del drenaje transversal del proyecto

Tabla 3. Resumen dimensidn estructuras

Pendiente
No Abscisa Tipo obra Dimensién | Observacién Revestimiento %
Tramo Via Magangué - Madrid
1 K0+200.00 Box Culvert 4.00x3.00 1 UN Concreto 0.50%
2 K3+690.00 Box Culvert 4.00x3.00 1 UN Concreto 0.50%
3 K3+950.00 Box Culvert 4.00x3.00 1 UN Concreto 0.50%

FUENTE: ELABORACION PROPIA
6.4.2. Drenaje de lacorona
De acuerdo al Manual de Drenaje para Carreteras del INVIAS, la pendiente longitudinal

minima para evitar concentraciones o empozamientos de agua en la superficie debe ser
de 0.30%, siendo la deseable de 0.5%.

La pendiente transversal (bombeo) para superficies de rodadura en concreto flexible y

rigido debe ser del 2%.

De acuerdo al Manual de Drenaje para Carreteras, el periodo de retorno para el drenaje

de la corona se recomienda en 50 afios.

La tabla 2 presenta el resumen de las pendientes longitudinales.
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Tabla 4. Pendientes longitudinales del proyecto

Longitud Pendiente
Desde Hasta 0 %
K0+000.00 K0+227.50 227.50 0.30
K0+272.50 K0+477.50 205.00 -0.30
K0+522.50 K0+737.50 215.00 0.30
K0+782.50 K0+977.50 195.00 -0.30
K1+022.50 K1+227.50 205.00 0.30
K1+272.50 K1+477.50 205.00 -0.30
K1+522.50 K1+727.50 205.00 0.30
K1+772.50 K1+977.50 205.00 -0.30
K2+022.50 K2+227.50 205.00 0.30
K2+272.50 K2+472.50 200.00 -0.30
K2+517.50 K2+713.50 196.00 0.32
K2+758.50 K2+957.50 199.00 -0.30
K3+002.50 K3+202.50 200.00 0.35
K3+247.50 K3+455.50 208.00 -0.30
K3+500.50 K3+702.50 202.00 0.32
K3+747.50 K3+947.50 200.00 -0.31
K3+992.50 K4+177.49 184.99 0.30
K4+222.49 K4+251.91 29.42 -3.98

Fuente: Elaboracién propia

6.4.2.1. Trayectoriadel agua sobre la superficie del pavimento

Para una determinada trayectoria del agua sobre la superficie del pavimento, con una

longitud resultante LR, el caudal acumulado a lo largo de esa trayectoria esta dado por:

_ Lg x 1
: 3,600,000

Fuente: Manual de drenajes para carreteras, INVIAS 2011
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g: Caudal, en metros cubicos por segundo por metro (m3/s/m).
LR: Longitud resultante de la trayectoria de flujo, en metros (m).
I: Intensidad de la lluvia, en milimetros por hora (mm/h).

El tiempo de concentracion del agua en una trayectoria de flujo se puede estimar con la

ecuacion:
- 699 x %6 x n%®
c =
°4 x sR?
Fuente: Manual de drenajes para carreteras, INVIAS 2011
Donde:

TC: Tiempo de concentracion, en minutos (min).

LR: Longitud resultante de la trayectoria de flujo, en metros (m)
n: Coeficiente de rugosidad de Manning.

I: Intensidad de la lluvia, en milimetros por hora (mm/h).

SR: Pendiente resultante de la trayectoria de flujo

Si la trayectoria del agua sigue tramos con diferentes pendientes, el tiempo total de
concentracion sera la suma de los tiempos de los diferentes tramos que componen la

trayectoria.

Barranquilla — Atlantico
Correo: josearrietaturizo07 @gmail.com
Cel. 3013663611




mailto:josearrietaturizo07@gmail.com



JOSE DAVID ARRIETA TURIZO
INGENIERO CIVIL
T.P.08202-319294

6.4.2.2. Caracteristicas geométricas de lavia

Las pendientes de la carretera, longitudinal y transversal, determinan los sentidos y las
velocidades del flujo, por lo que se requiere que tengan unos valores minimos para evitar
concentraciones o empozamientos de agua en la superficie. El aceptable minimo es
0.30%, por ende, toca hacer descoles dependiendo de lo encontrado en la estimacion,
aungue es deseable uno de 0.5%. En cuanto a la pendiente transversal (bombeo), la
Tabla 3 presenta los valores recomendados para las entretangencias horizontales de las
calzadas de las carreteras nacionales. Segun el manual de disefio geométrico del
INVIAS, tanto en entretangencia como en curva, las bermas deberan tener la misma
pendiente transversal que el carril de circulacion adyacente y no podran presentar

desnivel en relaciéon con éste.

Tabla 5. Pendientes transversales recomendada

TIPO DE SUPERFICIE DE Aoy
RODADURA
(%)
Concreto asfaltico o hidraulico 2
Tratamiento superficial 2-3
Tlerra o grava 2-4

Fuente: Manual de drenajes para carreteras, INVIAS 2011

El efecto combinado de la pendiente longitudinal (S) y la transversal (Sx) de la corona (o
de cada una de las partes pavimentadas de ella en las vias de doble calzada) deriva en
una pendiente verdadera de la trayectoria de flujo o pendiente resultante (SR), la cual se

determina mediante la expresion:

Sq =\/(s2 +S2)

Fuente: Manual de drenajes para carreteras, INVIAS 2011

En consecuencia, la longitud resultante de la trayectoria de flujo en la superficie (LR), se
obtiene con la siguiente ecuacion, en la cual W es el ancho de la corona con pendiente

transversal constante:

Barranquilla — Atlantico
Correo: josearrietaturizo07 @gmail.com
Cel. 3013663611




mailto:josearrietaturizo07@gmail.com



JOSE DAVID ARRIETA TURIZO
INGENIERO CIVIL
T.P.08202-319294

—_——
2

I
Lq =w\|'1+

S

X

Fuente: Manual de drenajes para carreteras, INVIAS 2011

A los efectos de los analisis de prevencion del hidroplaneo en el manual de drenaje 2011

INVIAS se debera considerar, salvo justificacién en contrario, una intensidad de lluvia

correspondiente a un periodo de retorno de 50 afios con una duracién de 10 minutos.

Tabla 6. Caudales por hidroplaneo

Longitud S Sx Sr Tr W Lr | Tc q q
Desde Hasta m m/m |m/m| (m/m) [Afos| m m n [mm/Hr| min m3/s/m | m3/s
K0+000.00 | KO+227.50 | 227.50 | 0.0030 |0.02 | 0.02022 | 50 |2.50 |2.528 |0.01 | 227.33 | 0.3312 | 0.0001596 | 0.036
K0+272.50 | KO+477.50 | 205.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01| 227.33 | 0.3312 | 0.0001596 | 0.033
K0+522.50 | KO+737.50 | 215.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01 | 227.33| 0.3312 | 0.0001596 | 0.034
K0+782.50 | KO+977.50 | 195.00 | 0.0030 |0.02 | 0.02022 50 |2.50|2.528|0.01 | 227.33| 0.3312|0.0001596 | 0.031
K1+022.50 | K1+227.50 | 205.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01 | 227.33 | 0.3312 | 0.0001596 | 0.033
K1+272.50 | K1+477.50 | 205.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01 | 227.33 | 0.3312 | 0.0001596 | 0.033
K1+522.50 | K1+727.50 | 205.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01 | 227.33 | 0.3312 | 0.0001596 | 0.033
K1+772.50 | K1+977.50 | 205.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01 | 227.33 | 0.3312 | 0.0001596 | 0.033
K2+022.50 | K2+227.50 | 205.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528|0.01| 227.33 | 0.3312|0.0001596 | 0.033
K2+272.50 | K2+472.50 | 200.00 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01 | 227.33 | 0.3312 | 0.0001596 | 0.032
K2+517.50 | K2+713.50 | 196.00 | 0.0032|0.02 | 0.02025| 50 |2.50|2.532|0.01 | 227.33| 0.3313 | 0.0001599 | 0.031
K2+758.50 | K2+957.50 | 199.00 | 0.0030 |0.02 | 0.02022 | 50 |2.50|2.528|0.01 | 227.33 | 0.3312 | 0.0001596 | 0.032
K3+002.50 | K3+202.50 | 200.00 | 0.0035|0.02 | 0.02030 | 50 |2.50|2.538|0.01| 227.33| 0.3316 | 0.0001603 | 0.032
K3+247.50 | K3+455.50 | 208.00 | 0.0030|0.02 |0.02022 | 50 |2.50|2.528|0.01| 227.33 | 0.3312|0.0001596 | 0.033
K3+500.50 | K3+702.50 | 202.00 | 0.0032|0.02 |0.02025| 50 |2.50|2.532|0.01 | 227.33| 0.3313 | 0.0001599 | 0.032
K3+747.50 | K3+947.50 | 200.00 | 0.0031|0.02 | 0.02024 | 50 |2.50|2.530|0.01 | 227.33| 0.3313 | 0.0001598 | 0.032
K3+992.50 | K4+177.49| 184.99 | 0.0030|0.02 | 0.02022 | 50 |2.50|2.528 |0.01 | 227.33 | 0.3312 | 0.0001596 | 0.030
K4+222.49 | K4+251.91| 29.42 | 0.0398|0.02 | 0.04454 | 50 |2.50|5.568 |0.01 | 227.33 | 0.4197 | 0.0003516 | 0.010

Fuente: Elaboracion propia
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6.4.2.3. Espesor de la pelicula de agua sobre la superficie

El fenomeno de hidroplaneo involucra una gran cantidad de factores. El Gnico de ellos
gue puede ser controlado a través del disefio y de la construccion del pavimento, es el
espesor de la pelicula de agua. Otros factores, como el comportamiento del conductor,
la presion de inflado, el labrado de los neumaticos y la intensidad de las lluvias son

claramente ajenos a la gobernabilidad del disefiador.

Con el fin de determinar los sitios donde esta situacion puede ser critica, el disefiador
debe utilizar ecuaciones o modelos de prediccion de espesores de peliculas de agua

fluyendo a través de la superficie.

Para le calculo de la lamina de agua por hidroplaneo existen numerosas metodologias,
pero para este caso se utiliza la ecuacion del Método del Road Research Laboratory -
RRL:

Lg X

|
H=00474 Y2
Sg?

Fuente: Manual de drenajes para carreteras, INVIAS 2011
Donde:

H: Espesor de la pelicula de agua al final de la trayectoria de flujo, en milimetros (mm).
LR: Longitud resultante de la trayectoria de flujo, en metros (m)
I: Intensidad de la lluvia, en milimetros por hora (mm/h).

SR: Pendiente resultante, en metros por metro (m/m)
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Tabla 7. LAmina de agua por hidroplaneo
Longitud S Sy Sk Tr W Lr | H

Desde Hasta
m m/m m/m (m/m) | Aflos | m m mm/Hr | mm

K0+000.00 K0+227.50 227.50 | 0.0030 | 0.02 | 0.02022| 50.00 | 2.50| 2.53 | 227.33 | 2.48
K0+272.50 K0+477.50 205.00 | 0.0030 | 0.02 | 0.02022| 50.00 | 2.50| 2.53 | 227.33 | 2.48
K0+522.50 K0+737.50 215.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50 | 2.53 | 227.33 | 2.48
K0+782.50 K0+977.50 195.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50 | 2.53 | 227.33 | 2.48
K1+022.50 K1+227.50 205.00 | 0.0030 | 0.02 | 0.02022| 50.00 | 2.50| 2.53 | 227.33 | 2.48
K1+272.50 K1+477.50 205.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50| 2.53 | 227.33 | 2.48
K1+522.50 K1+727.50 205.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50| 2.53 | 227.33 | 2.48
K1+772.50 K1+977.50 205.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50| 2.53 | 227.33 | 2.48
K2+022.50 K2+227.50 205.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50| 2.53 | 227.33 | 2.48
K2+272.50 K2+472.50 200.00 | 0.0030 | 0.02 | 0.02022| 50.00 | 2.50| 2.53 | 227.33 | 2.48
K2+517.50 K2+713.50 196.00 | 0.0032 | 0.02 | 0.02025 | 50.00 | 2.50 | 2.53 | 227.33 | 2.48
K2+758.50 K2+957.50 199.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50 | 2.53 | 227.33 | 2.48
K3+002.50 K3+202.50 200.00 | 0.0035 | 0.02 | 0.0203 | 50.00 | 2.50| 2.54 | 227.33 | 2.48
K3+247.50 K3+455.50 208.00 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50 | 2.53 | 227.33 | 2.48
K3+500.50 K3+702.50 202.00 | 0.0032 | 0.02 | 0.02025| 50.00 | 2.50| 2.53 | 227.33 | 2.48
K3+747.50 K3+947.50 200.00 | 0.0031 | 0.02 | 0.02024 | 50.00 | 2.50| 2.53 | 227.33 | 2.48
K3+992.50 K4+177.49 184.99 | 0.0030 | 0.02 | 0.02022 | 50.00 | 2.50 | 2.53 | 227.33 | 2.48

K4+222.49 K4+251.91 2942 0.0398 | 0.02 | 0.04454| 50.00 | 2.50| 5.57 | 227.33 | 3.14
Fuente: Elaboracién Propia

Los autores recomiendan que, para prevenir el hidroplaneo, el espesor de la pelicula de
agua no deberia exceder de 4 milimetros. De lo contrario se deberan hacer los

respectivos controles de manejo de agua en las longitudes donde exceda los 4 milimetros

No se tiene en cuenta el uso de filtros longitudinales puesto que las condiciones de
permeabilidad de terreno y la estructura de pavimento son capaces de manejar las

escorrentias generadas por las precipitaciones en la zona.
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6.4.2.4. Alturade bordillos

Una vez determinado el caudal de escorrentia superficial mediante la metodologia de
hidroplaneo establecida en el Manual de Drenaje para Carreteras de Colombia, se
procedio a evaluar las condiciones hidraulicas de la calzada con el fin de definir la altura
minima requerida de los bordillos. Para garantizar condiciones adecuadas de drenaje y
seguridad vial, se adopté como criterio de disefio la condicion mas desfavorable
identificada dentro del tramo analizado (KO+000 AL K0+227.50), correspondiente a la
combinacion del mayor caudal calculado (0.036 m3/s) y la pendiente longitudinal mas
critica (0.30%).

Con base en esta condicion de disefio, se realizo la verificacion hidraulica del flujo
superficial a lo largo de toda la calzada, estableciendo una altura de bordillo capaz de
contener y conducir eficientemente las aguas de escorrentia, evitando la invasion de los

carriles de circulacion y minimizando el riesgo de hidroplaneo.

El sistema de bordillos proyectado canalizara las aguas lluvias hacia los puntos bajos de
la rasante, donde se dispondran estructuras de alivio para su descarga controlada (ver
Tabla 6). Estas estructuras permitirdn evacuar los caudales captados por los bordillos,
garantizando la continuidad hidraulica del sistema y evitando acumulaciones de agua
sobre la superficie de rodadura. En la siguiente figura se muestra con ayuda de H-
CANALES el resultado obtenido.
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Figura 13. Chequeo altura de bordillo

‘@ Calculo de tirante normal secciones: trapezoidal, rectangular, triangular = ] X
Luga  [MAGANGUE | Proyecto [MEJORAMIENTO VIAL |
Tramo. |MAGANGUEMADRID | Revestmiento:  [CONCRETO ]
Datos:
Caudal (Q): ma/s
Ancho de solera (b); l:] m
T E—
Rugosidad (n}:
Pendiente (S): mim
- Resultados:
Tirante nomal (y): m Perimetro (p): m
Area hidraulica [A): 0.1097 m2 Radio hidraulico (R): 00217 m
Espejo de agua [T} 5.00000 m Velocidad (v} m/s
Numero de Froude (F): 0.7076 Energia especifica (E): 0.0274 mKa/Ka
Too et
Limpiar Pantalla Imprimir Mend Principal
Ingresar el nombre del tramo del canal 11:28a m. 10/06/2026

Fuente: Elaboracién Propia— H-CANALES

La condicion de disefio arrojo que la para el ancho de 5.00 metros se tendran que

adoptar bordillos de 0.15 metros de alto.

Tabla 8. Ubicaciéon de Aliviaderos
Ubicacion Aliviaderos

Abscisa Sentido
K0+500.00 Derecho - Izquierdo
K1+000.00 Derecho - Izquierdo
K1+500.00 Derecho - Izquierdo
K2+000.00 Derecho - Izquierdo
K2+495.00 Derecho - Izquierdo
K2+980.00 Derecho - Izquierdo
K3+478.00 Derecho - Izquierdo

K4+177.49 Derecho - Izquierdo
Fuente: Elaboracién Propia
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6. CONCLUSIONES Y RECOMENDACIONES

La seleccion de las variables como periodos de retorno, coeficientes de
escorrentiay coeficientes de rugosidad empleados en este estudio corresponden
a datos validados por diferentes entidades e instituciones acreditadas.

El empleo de las metodologias de andlisis y disefio utilizadas en este estudio
corresponden a las normalmente usadas por los consultores hidraulicos.

Realizar mantenimiento y limpieza a las vias de manera periddica, especialmente
antes de los periodos invernales.

Las pendientes longitudinales minimas deberan ser del 0.30% para garantizar un
buen drenaje de la corona, de lo contrario se deben prestar servicios de limpieza
descrito anteriormente.

No se tiene en cuenta el uso de filtros longitudinales puesto que las condiciones
de permeabilidad de terrenoy la estructura de pavimento son capaces de manejar
las escorrentias generadas por las precipitaciones en la zona.

De acuerdo con los caudales obtenidos mediante la metodologia de hidroplaneo
establecida en el Manual de Drenaje para Carreteras de Colombia, considerando
las condiciones méas desfavorables de disefio, se determind la implementacion de
bordillos con seccién 0,15 m de altura, los cuales seran uniformes a lo largo de
todo el corredor vial. Esta configuracibn garantiza la adecuada conduccién
superficial de las escorrentias y contribuye a la seguridad operacional de la via.
Con el fin de garantizar una evacuacion eficiente de las aguas lluvias captadas
sobre la corona de la via, se contempla la construccion de aliviaderos en los
puntos bajos del perfil longitudinal, permitiendo la descarga controlada de los
caudales superficiales y evitando acumulaciones que puedan afectar la
estabilidad de la estructura vial o las condiciones de transitabilidad. Segun el

manual de drenaje INVIAS 2011 presenta lo siguiente:
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“Son estructuras que recogen las aguas de las zanjas de coronacién que no se
pueden entregar a corrientes naturales o de cunetas de terraplén y las conducen
hacia la parte inferior del talud (Ver Figura). Su disefio se realiza como el de una
rapida lisa o escalonada y, generalmente, requiere una obra de disipacion de

energia”.

manual de drenaje INVIAS 2011

Debido a la cercania del corredor vial al rio Magdalena y a las condiciones de
inundabilidad identificadas en la zona, el proyecto contempla la construccion de
la via sobre un terraplén conformado, con el propdésito de garantizar niveles
adecuados de proteccion frente a eventos de crecientes e inundaciones. La
elevacion final del proyecto fue definida a partir de estudios previos
especializados, estableciéndose una cota de disefio de 18,23 m, la cual
proporciona las condiciones necesarias de seguridad hidraulica y funcionalidad
para la infraestructura proyectada. Con relacion al resultado obtenido se
presentan los datos de niveles segun la estacion Limnimétrica de nombre

MAGANGUE y codigo 25027680 localizada como se ilustra en la siguiente figura:
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Fuente: IDEAM

Se presentan los datos de los ultimos 20 afios para corroborar si la cota

mencionada de 18.23m superada por los uUltimos eventos de inundacion:

CodigoEstacion NombreEstacion Variable Parametro Fecha Unidad Valor NivelAprobacion Valor en (m) _ Nivel del agua minimo
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2000 0:00 cm 875 Preliminar 8.75 16.77 Altura de estacion
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2001 0:00 cm 730 Preliminar 7.30 15.32
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2002 0:00 cm 716 Preliminar 7.16 15.18
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2003 0:00 cm 845 Preliminar 8.45 16.47
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2004 0:00 cm 849 Preliminar 8.49 16.51
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2005 0:00 cm 940 Preliminar 9.40 17.42
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2006 0:00 cm 866 Preliminar 8.66 16.68
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2007 0:00 cm 918 Preliminar 9.18 17.20
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2008 0:00 cm 952 Preliminar 9.52 17.54
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2009 0:00 cm 889 Preliminar 8.89 16.91
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2010 0:00 cm 996 Preliminar 9.96
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2011 0:00 cm 962 Preliminar 9.62 17.64
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2012 0:00 cm 946 Preliminar 9.46 17.48
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2013 0:00 cm 700 Preliminar 7.00 15.02
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2014 0:00 cm 706 Preliminar 7.06 15.08
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2015 0:00 cm 537 Preliminar 5.37 13.39
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2016 0:00 cm 779 Definitivo 7.79 15.81
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2017 0:00 cm 814 Definitivo 8.14 16.16
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2018 0:00 cm 788 Definitivo 7.88 15.90
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2019 0:00 cm 788 Definitivo 7.88 15.90
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2020 0:00 cm 802 Definitivo 8.02 16.04
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2021 0:00 cm 882 Definitivo 8.82 16.84
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2022 0:00 cm 925 Definitivo 9.25 17.27
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2023 0:00 cm 795.5 Definitivo 7.96 15.98
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2024 0:00 cm 780 En revisiA®n 7.80 15.82
25027680 MAGANGUE [25027680] NIVEL Nivel mAjximo anual 1/01/2025 0:00 cm 788 Preliminar 7.88 15.90

Se puede observar que la cota méxima alcanzada de los Ultimos afios es de
17.98m, por ende, la cota encontrada esta por encima, sumado a eso se debe

tener en cuenta los 15cm de la altura de bordillo.
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Las obras de drenaje superficial planteadas, conformadas por bordillos y
aliviaderos estratégicamente ubicados, permiten asegurar un manejo adecuado
de las aguas de escorrentia sobre la plataforma vial, minimizando riesgos de
encharcamiento, deterioro prematuro de la estructura de pavimento y afectaciones
asociadas a las condiciones hidroldgicas propias del entorno del rio Magdalena.

Se proyecta la siguiente necesidad en el drenaje transversal:

Q

No | Abscisa ID Corriente " Revestimiento Necesidad Observacion
m3/s

Tramo Via Magangué - Madrid

1 | KO+200.00 | Vaso comunicante | 39.43 Concreto Box Culvert 4.00x3.00 Sencillo

2 | K3+690.00 | Vaso comunicante | 39.43 Concreto Box Culvert 4.00x3.00 Sencillo

3 | K3+950.00 | Vaso comunicante | 39.43 Concreto Box Culvert 4.00x3.00 Sencillo

JOSE DAVID ARRIETATURIZO
Cédula No 1.052.981.186
INGENIERO CIVIL
MP -08202-3191924 - ATL
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7. ANEXOS
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ANEXO 1
CARTOGRAFIA IGAC
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ANEXO 2
INFORMACION LIMNIMETRICA ESTACION MAGANGUE
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Nombre estacion Magangué

Cadigo 25027680

Parametro Caudales Maximos Anuales
Afio m3/s
2000 8292.00
2001 6270.00
2002 5891.00
2003 7752.00
2004 7824.00
2005 9380.00
2006 8130.00
2007 9025.00
2008 9540.00
2009 8537.00
2010 11127.00
2011 10503.00
2012 10210.00
2013 6350.00
2014 6431.00
2015 4332.00
2016 7455.50
2017 7993.60
2018 7737.52
2019 7737.52
2020 7913.37
2021 8934.01
2022 9299.65
2023 7831.73
2024 7637.04
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ANEXO 3
DATOS DUDOSOS
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Yu =y +KyS n= 25

v =7 —K,S K,= 2.486
yu= 3.892997 Py= 7816.23
yi= 3.462432 P=  2900.23

Se descarta el valor del afio 2015

PRUEBA DE DATOS DUDOSOS
Parametro Caudales Maximos Anuales
Estacion: 25027680 Magangué

Afio m3/s Orden P Log P
2000 4975.20 1 6676.20 3.824529
2001 3762.00 2 6301.80 3.799465
2002 3534.60 3 6126.00 3.787177
2003 4651.20 4 5724.00 3.757700
2004 4694.40 5 5628.00 3.750354
2005 5628.00 6 5579.79 3.746618
2006 4878.00 7 5415.00 3.733598
2007 5415.00 8 5360.41 3.729198
2008 5724.00 9 5122.20 3.709457
2009 5122.20 10 4975.20 3.696811
2010 6676.20 11 4878.00 3.688242
2011 6301.80 12 4796.16 3.680894
2012 6126.00 13 4748.02 3.676513
2013 3810.00 14 4699.04 3.672009
2014 3858.60 15 4694.40 | 3.671580
2015 2599.20 16 4651.20 | 3.667565
2016 4473.30 17 4642.51 3.666753
2017 4796.16 18 4642.51 3.666753
2018 4642.51 19 4582.22 3.661076
2019 4642.51 20 4473.30 3.650628
2020 4748.02 21 3858.60 3.586430
2021 5360.41 22 3810.00 3.580925
2022 5579.79 23 3762.00 3.575419
2023 4699.04 24 3534.60 3.548340
2024 4582.22 25 2599.20 3.414840

Media 4851.21 3.68

Desv. Est 914.86 0.09

Var 836959.85
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ANEXO 4
CAUDALES POR METODO DE GUMBEL
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VALORES DE CAUDAL MAXIMO POR EL METODO DE GUMBEL

Estacion: 25027680 Magangué

Orden m3/s Prax = P+ K, S
1 6676.20
2 6301.80 M £ \_Ln [Tr - 1]] Y
3 6126.00 o, T, oy
4 5724.00
5 5628.00 n= 24
6 5579.79 Y,= 0.5296
7 5415.00 o0,= 1.0864
8 5360.41
9 5122.20 Tr=2.33 Kn='0.045092
10 4975.20 Tr=5 Kn= 0.89317
11 4878.00 Tr= 10 Kn='1.583917
12 4796.16 Tr= 25 Kn='2.456677
13 4748.02 Tr= 50 Kn='3.104141
14 4699.04 Tr= 100 Kn='3.746824
15 4694.40 Tr= 500 Kn='5.231965
16 4651.20
17 4642.51 P, 3= 4980.46 m3/s
18 4642.51 Ps= 5646.54 m3/s
19 4582.22 P1o= 6189.04 m3/s
20 4473.30 P,s= 6874.50 m3/s
21 3858.60 Pso= 7383.01 m3/s
22 3810.00 Pioo= 7887.77 m3/s
23 3762.00 P500= 9054.19 m3/s
24 3534.60
Media 4945.05 m3/s
Desv. Est 785.39 m3/s

Varianza 616839.59
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ANEXO 5
MODELACION HY-8
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INFORME HIDROLOGICO

MODELACION HIDRAULICA PARA
PROYECTO MEJORAMIENTO DE LA VIA
TERCIARIA QUE COMPRENDE EL TRAMO
DESDE MAGANGUE AL CORREGIMIENTO
DE MADRID JURISDICCION DEL
MUNICIPIO DE MAGANGUE,
DEPARTAMENTO DE BOLIVAR
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1. INTRODUCCION

Dentro de este informe se plasman los resultados de MEJORAMIENTO DE LA VIA TERCIARIA
QUE COMPRENDE EL TRAMO DESDE MAGANGUE AL CORREGIMIENTO DE MADRID
JURISDICCION DEL MUNICIPIO DE MAGANGUE, DEPARTAMENTO DE BOLIVAR, se
encuentran los estudios de HIDROLOGIA Y CONTROL DE INUNDACION para su aprobacion.

Inicialmente se consideraran para la realizacion del estudio informacién adquirida y suministrada
de estudios anteriores; luego, se procedera a definir los pardmetros morfométricos de la cuenca
aportante para establecer el tipo de metodologia a utilizar para asi realizar el analisis hidrolégico
que estime LOS CAUDALES MAXIMOS, en ultima instancia, determine la altura maxima de

inundacion para la proyeccion de la obra vial.





2. OBJETIVOS

2.1. General
Realizar los estudios basicos para las areas e infraestructura involucradas en los estudios.

2.2. Especificos

Estimar con un alto grado de confiabilidad los niveles de agua maximos.

Indicar el nivel de agua méaximo de disefio.





3. ALCANCES

Para lograr el acertado calculo o estimado del nivel de aguas maximos esperados para chequeo
de cota de inundacioén en la margen izquierda aguas debajo del Rio Magdalena en el en el

municipio de Magangué Bolivar, se deben tener en cuenta los siguientes lineamientos

v' Conocer las condiciones geograficas y ambientales de la zona de estudio como son el clima,
los suelos y la geologia.
v' Realizar un adecuado analisis hidrolégico el cual conlleva a la estimacion del nivel de agua

maximo esperado.





4. GENERALIDADES

4.1. Descripcién geogréfica de Magangué.

Magangué es un municipio colombiano localizado a orillas del rio Magdalena, en el
departamento de Bolivar. Este municipio bolivarense es conocido como "La Ciudad de
los Rios", ya que en este lugar del pais desembocan los rios Caucay San Jorge en
el Magdalena. Fue fundado en 1610 por Diego de Carvajal, y refundada un 28 de octubre

de 1776 por Antonio de la Torre y Miranda.

Figura 1. Localizacion del proyecto

Fuente: Google Earth

INICIO KO+000
LATITUD NORTE: 9°13'20.34"N
LONGITUD OESTE: 74°45'18.47"0O

FIN K4+251.91
LATITUD NORTE: 9°11'46.05"N
LONGITUD OESTE: 74°45'13.88"0
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4.2. Clima

En Magangué, los veranos son cortos, torridos y secos; los inviernos son cortos, calurosos y
mojados y estd opresivo y nublado durante todo el afio. Durante el transcurso del afio, la
temperatura generalmente varia de 23 °C a 37 °Cy rara vez baja a menos de 22 °C o sube a
mas de 39 °C.

En base a la puntuacion de playa/piscina, la mejor época del afio para visitar Magangué para las

actividades de calor es desde mediados de diciembre hasta finales de febrero.

Figura 2. Climatologia de Magangué
El clima en Magangué

& Vinculo & Descargar  Comparar Datos histéricos

nublado

térrida
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Fuente: weatherspark.co

4.3. Precipitacion

Un dia mojado es un dia con por lo menos 1 milimetro de liquido o precipitacién equivalente a

liquido. La probabilidad de dias mojados en Magangué varia considerablemente durante el afio.

Latemporada mas mojada dura 7,4 meses, de 17 de abrila30 de noviembre, con una
probabilidad de mas del 24 % de que cierto dia sera un dia mojado. El mes con méas dias mojados
en Magangué es octubre, con un promedio de 13,7 dias con por lo menos 1 milimetro de
precipitacion.

La temporada més seca dura 4,6 meses, del 30 de noviembre al 17 de abril. EI mes con menos
dias mojados en Magangué es enero, con un promedio de 1,5 dias con por lo menos 1

milimetro de precipitacion.



https://es.weatherspark.com/y/23444/Clima-promedio-en-Magangu%C3%A9-Colombia-durante-todo-el-a%C3%B1o#Sections-BestTime



Entre los dias mojados, distinguimos entre los que tienen solamente lluvia, solamente nieve o
una combinacién de las dos. El mes con mas dias con solo lluvia en Magangué es octubre, con
un promedio de 13,7 dias. En base a esta categorizacién, el tipo mas comudn de precipitacion

durante el afio es solo lluvia, con una probabilidad maxima del 46 % el 18 de octubre.

Figura 3. Probabilidades de Precipitaciones en Magangué
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El porcentaje de dias en los que se observan diferentes tipos de precipitacion, excluidas las cantidades
infimas: solo lluvia, solo nieve, mezcla (llovié y nevé el mismo dia).
Dias de ene. feb. mar. abr. may. jun. jul. ago. sept. oct. nov. dic.
Lluvia 1,5dias 1,6dias 3,1dias 7,1dias 11,1dias 9,7 dias 9,9dias 11,1dias 128 dias 13,7 dias 9,9 dias 4.4 dias

Fuente: weatherspark.co

4.4, Lluvia

Para mostrar la variacion durante un mes y no solamente los totales mensuales, mostramos la
precipitacién de lluvia acumulada durante un periodo de 31 dias en una escala moévil centrado
alrededor de cada dia del afio. Magangué tiene una variacion considerable de lluvia mensual por

estacion.

La temporada de lluvia dura 9,5 meses, del 17 de marzo al 31 de diciembre, con un intervalo
movil de 31 dias de lluvia de por lo menos 13 milimetros. EI mes con mas lluvia en Magangué

es octubre, con un promedio de 99 milimetros de lluvia.





El periodo del afio sin lluvia dura 2,5 meses, del 31 de diciembre al 17 de marzo. El mes con

menos lluvia en Magangué es enero, con un promedio de 6 milimetros de lluvia.

Figura 4. Lluvias promedias en Magangué
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La lluvia promedio (linea sdlida) acumulada en un periodo de 37 dias en una escala movil, centrado en el
dia en cuestion, con las bandas de percentiles del 25° al 75° y del 10° al 90°. La linea delgada punteada es
la precipitacién de nieve promedio correspondiente.

ene. feb. mar. abr. may. jun. jul. ago. sept. oct. nov. dic.

Lluvia 6,1mm 74mm 12,5mm 36,8mm 73,8mm 67,3mm 69,.2mm 723mm 896mm 988mm 74,0mm 280mm

Fuente: weatherspark.co

45, Humedad

Basamos el nivel de comodidad de la humedad en el punto de rocio, ya que éste determina si el
sudor se evaporara de la piel enfriando asi el cuerpo. Cuando los puntos de rocio son mas bajos
se siente mas seco y cuando son altos se siente mas humedo. A diferencia de la temperatura,
gue generalmente varia considerablemente entre la noche y el dia, el punto de rocio tiende a
cambiar mas lentamente, asi es que, aunque la temperatura baje en la noche, en un dia himedo
generalmente la noche es humeda.

En Magangué la humedad percibida varia levemente.

El periodo mas humedo del afio dura 10 meses, del 16 de marzo al 22 de enero, y durante ese
tiempo el nivel de comodidad es bochornoso, opresivo o insoportable por lo menos durante
el 89 % del tiempo. EI mes con mas dias bochornosos en Magangué es octubre, con 31,0

dias bochornosos o peor.





El mes con menos dias bochornosos en Magangué es febrero, con 24,1 dias bochornosos o
peor.

Figura 5. Niveles de humedad en Magangué
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5. AREA DE ESTUDIO

El area de estudio de un proyecto es el espacio geografico en el que se desarrolla el proyecto. Y
para este caso en especifico se determinan las areas de influencias aguas arriba y aguas abajo

determinadas mediante los criterios del consultor.

Se referencia el &rea del proyecto con los puntos de control tenidos en cuenta en este estudio

tanto aguas arriba como aguas abajo.

Figura 6. Area del proyecto
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Fuente: Google Earth y adaptado por el autor





Zona de estudio

Fuente: Google Earth y adaptado por el autor

Figura 8. Area de influencia del proyecto y estaciones de mediciones cercanas
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Fuente: Google Earth y adaptado por el autor





Figura 9. Fuentes Hidricas del departamento de Bolivar
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Fuente: Mapa digital integrado. IGAC, 2002. Sociedad Geogréafica de Colombia, Atlas de Colombia. IGAC. 2002






Figura 10. Fuentes Hidricas en el area de influencia del proyecto






6. CUENCA RIO MAGDALENA

El rio Magdalena, también llamado rio Grande de la Magdalena, es una corriente de agua
continua de Colombia que nace en el departamento del Huila y desemboca en el mar Caribe. Es
navegable desde Honda, Tolima, hasta su desembocadura, y su principal afluente es el rio

Cauca. Su cuenca ocupa el 24 % del territorio continental del pais.

En su grande extension geografica se encuentran 11 departamentos de
Colombia: Magdalena, Atlantico, Bolivar, Cesar, Antioquia, Santander, Boyaca, Cundinamarca,
Caldas, Tolima y Huila, en los cuales vive el 80 % de la poblacién colombiana y se produce el
85 % del PIB nacional.

Es considerada la principal arteria fluvial del pais pese a no ser el rio mas largo ni el mas
caudaloso, en lo que es superado por el Putumayo, el Caquetd, el Meta y el Guainia, sin contar
el Orinocoy el Amazonas, rios con los que el pais hace frontera. La primera capital

departamental que atraviesa es Neiva.

El rio Magdalena nace en suroeste de Colombia, en la cordillera de los Andes, especificamente
en el departamento del Huila, en el Eje Central del macizo colombiano. Atraviesa el pais por el
occidente de sur a norte, en un recorrido de unos 1540 km entre las cordilleras Central y Oriental
de los Andes colombianos, conformando un valle que a su vez es un corredor vial que llega al

litoral del mar Caribe.

El rio posee una cuenca de unos 250 000 km?, la cual es la gran reserva de hidrocarburos del

pais en su parte media (Magdalena Medio).

El afluente principal del rio Magdalena es el rio Cauca, y tiene innumerables afluentes a lo largo

y ancho de su recorrido que aportan caudal a sus aguas.
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Figura 11. Cuenca hidrogréafica del Rio Magdalena
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7. ANTECEDENTES EN EL MUNCIPIO DE MAGANGUE

- Inundaciones de 2010 - Ola Invernal asociada al fendmeno de La Nifa
Durante el segundo semestre de 2010, el aumento extraordinario de los niveles del rio
Magdalena provocé inundaciones en amplias zonas rurales de Magangué. Resultaron afectados
corregimientos como Barboza, Santa Coita, Isla Grande, Palmarito, Panseguita, Roma y Las
Brisas, ademas de algunos barrios de la cabecera municipal. En varios sectores el agua ingreso

a viviendas y cultivos, generando pérdidas econdmicas y afectaciones sociales significativas.

- Inundaciones de 2010-2011 — Emergencia regional de la Depresion Momposina
La temporada invernal 2010-2011 es considerada una de las mas severas registradas en la
regiobn Caribe colombiana. Debido a la ubicacion estratégica de Magangué dentro de la
Depresion Momposina, el municipio experimentd extensos anegamientos por el desbordamiento
de los rios Magdalena, Cauca y San Jorge. Miles de hectareas productivas quedaron bajo el
agua y numerosas comunidades rurales debieron ser asistidas por organismos de gestion del

riesgo.

- Inundaciones recurrentes en corregimientos riberefios (2015-2017)
A pesar de la disminucion de la emergencia hacional, varios corregimientos continuaron sufriendo
inundaciones periédicas causadas por crecientes del rio Magdalena y por el desbordamiento de
cafos y ciénagas adyacentes. Entre los sectores histéricamente afectados se encuentran Santa
Monica, Panseguita, San Sebastian de Buenavista y San José de las Martas. Estas situaciones

motivaron la construccidn de nuevas obras de proteccién.

- Riesgo de inundacion por deterioro de jarillones (2024)
En 2024 la Procuraduria General de la Nacion advirtié sobre el riesgo de colapso de los jarillones
localizados en los sectores de Girardot y Santa Lucia. Segun la entidad, una falla de estas
estructuras podria comprometer aproximadamente el 40 % del &rea urbana de Magangué y

afectar a cerca de 40.000 habitantes.





8. TOPO - BATIMETRIA ZONA DE INFLUENCIA

Con el fin de caracterizar las condiciones geométricas y topogréaficas del area de estudio, se
realizé un levantamiento topografico detallado sobre la via existente, la cual se desarrolla sobre
un jarillbn que sirve como estructura de proteccion hidraulica de la zona. Este levantamiento
permitié obtener informacién precisa de las cotas, pendientes y caracteristicas fisicas del

corredor vial.

De manera complementaria, se elaboré un Modelo Digital de Elevaciones (MDE) mediante el
procesamiento de informacién obtenida de Google Earth y herramientas de analisis espacial en
ArcGIS. La integracion de estas fuentes de informacidn resulta técnicamente viable debido a la
naturaleza del proyecto y a las condiciones de accesibilidad del terreno, permitiendo representar
adecuadamente la morfologia del entorno, las zonas de inundacién potencial y las areas

adyacentes al jarillon.

La combinacion del levantamiento topogréafico de campo y el modelo digital generado proporciona

una base confiable para el desarrollo de los andlisis hidrolégicos e hidraulicos requeridos en el

presente estudio.

Figura 12. Topo — batimetria zona de estudio
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Figura 13. Secciones Transversales del punto critico tomada del rio Magdalena

Fuente: Adaptado CIVIL 3D

Figura 14. Perfil longitudinal zona de influencia tomada del rio Magdalena
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9. COMPONENTE HIDROLOGICO

9.1. Metodologia

La metodologia por utilizar para los estudios de hidrologia e hidraulica es la siguiente.

v Informacion preliminar. Esta informacion consiste en aquella extraida directamente de los
estudios de campo como son la topografia, estudios de suelos, como la generada tales como el
disefio geométrico y la suministrada por entidades de orden nacional como la del IGAC, IDEAM
y del orden privado.

v Analisis hidroldgico. De acuerdo con la informacion hidroclimatica de orden cronoldgico a
través del IDEAM

9.2. Informacién Preliminar

9.2.1. Topografia

El capitulo correspondiente al estudio topografico muestra la planimetria y altimetria de las zonas
de influencia, tomando la georreferenciacién dada por el Instituto Geografico Agustin Codazzi
(IGAC)

9.2.2. Cartografia

La cartografia es suministrada por pagina web del Instituto Geografico “Agustin Codazzi” (IGAC).
Ver ANEXO 1.
Tabla 1. Cartografia IGAC

Plancha Cartografica
53-II-A
53-1I-B
53-1I-C
53-1I-D
FUENTE: INSTITUTO GEOGRAFICO AGUSTIN CODAZZI. IGAC






9.2.3. Informacion Hidrolégica

La informacién hidroldgica para la realizacion del presente estudio correspondiente pertenece a
la estacién 25027320 Estacion San Roque. Ver ANEXO 2.

Tabla 2. Informacidén estacion Magangué

Cdédigo 25027860
Nombre Magangué
Categoria Limnimétrica
Municipio Magangué
Latitud 9.24
Longitud -74.74
Altitud 18.00 msnm

FUENTE: INSTITUTO DE HIDROLOGIA, METEOROLOGIA Y ESTUDIOS AMBIENTALES. IDEAM.
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9.2.4. Periodo de Retorno

El periodo de retorno de un evento hidroldgico corresponde al tiempo promedio en afios que
transcurriria para que la magnitud de ese evento sea igualada o excedida. Es funcion del riesgo
o probabilidad que la variable hidrol6gica estimada sea superada en un periodo de analisis de n
afios. Para una lluvia, el periodo de retorno es definido como el promedio de afios entre los
cuales ocurre una lluvia de una magnitud especifica. Una definicién similar puede ser aplicada a
caudales maximos o crecientes. En el disefio de drenajes es muy comun definir una creciente

producida por una lluvia con el mismo periodo del periodo de retorno de la lluvia.

La probabilidad de excedencia anual, a menudo simplemente llamada probabilidad es también
comunmente usada para caracterizar crecientes. La probabilidad de excedencia de un caudal
determinado durante un afo es igual al reciproco del periodo de retorno T, en afios expresado

como porcentaje.

La Tabla 3 nos presentan los periodos de retorno recomendados para el disefio en cuencas

urbanas y rurales.





Tabla 3. Periodos de retorno recomendados

Tipo de obra Periodo de retorno
(afios)
Bordos perimetrales para proteger
a) Instalaciones industriales 50-100
b) Poblados 500-1,000
Bordos y muros longitudinales para proteger
a) Parcelas agricolas aisladas sin poblacion 10
b) Distritos de riego sin riesgo de pérdidas de vidas humanas 25-50
c) Zonas agricolas poco pobladas 25-100
d) Zonas agricolas con poblados 50-200
e) Zonas industriales y urbanas 100-500
f) Zonas densamente pobladas 500-1,000
Q) Ciudades 25-1,000
Desvios. Asociados a bordos perimetrales 25-1,000
Presas de almacenamiento. Obra de excedencia
a) Sin pérdidas de vidas humanas 500-1,000
b) Pérdidas humanas (segln el volumen almacenado) 1,000-10,000
Presas rompe picos 100-1,000
Presas para retener azolves (segln su altura) 10-1,000
Estructuras derivadoras (segun su altura y dafios estimados) 50-1,000
Canalizaciones y entubamientos
a) En poblaciones pequefias 50-100
b) En poblaciones medianas 100-500
C) En poblaciones grandes y ciudades 500-1,000

Fuente: Manual de Ingenieria de Rios. Capitulo 15. Obras de proteccién para control de inundaciones. José A. Maza — Victor Franco.

Fuente: manual de drenaje para carreteras, invias 2011

De acuerdo con la Tabla 3, el periodo de retorno recomendado debe ser:

Para Zonas Agricolas con poblados debe ser Tr=100 afios





9.2.5. Prueba de datos dudosos

El U.S. Water Resources Council, recomienda los ajustes que han de emplearse para detectar
“outliers”, que son datos que se apartan notoriamente de la tendencia de los otros datos. El

ANEXO 3 presenta la prueba de datos dudosos para los niveles y caudales maximos.

9.2.6. Chequeo Altura

La altura de disefio es la magnitud de la lluvia para el periodo de retorno seleccionado. Como el
rango de datos de la estacion no alcanza el periodo de retorno de 100 afios, se procede a
estimarlo mediante métodos estadisticos como es el caso del método de Gumbel, el cual es muy

utilizado en nuestro territorio.

El ANEXO 4 presenta el calculo de la precipitacion de disefio y para efectos de modelo hidraulico

de inundaciones se presentan periodos de disefio 2, 5, 10, 25, 50 y 100 afios





10. MODELACION HIDRAULICA

El modelo computacional HEC-RAS, (River Analysis System) del Hydrological Engineering
Center del U. S. Corps of Engineers, es un programa de hidraulica para modelar el
comportamiento de un caudal en un canal artificial o en un cauce natural. Sirve para determinar
las alturas de los niveles de agua, hallar velocidades en direccién del flujo (1D) y demas

caracteristicas hidraulicas de un cauce.

Para evaluar la capacidad del Rio brazo de Mompox, se simula el tramo de éste empleando la
herramienta computacional HEC-RAS (Hydrologic Engineering Center-River Analysis System)
del U.S. Army Corps of Engineers.

2 2

a, V. aV
Y2+Zz+ 22 :Y1+Z]_+ 11

+ h,

Dénde:

Y1, Y2= Profundidad del agua en cada seccion (m).

Z1, Z>= Elevacion del thalweg (lugar geométrico de los puntos de mayor profundidad) del canal
principal (msnm).

V1, V2= Velocidad media del agua en cada seccion (m/s).

a1,02= Coeficientes de Coriolis.

g= Aceleracion gravitacional (m/s?).

He= Cabeza de pérdidas de energia (m).

La cabeza de pérdidas de energia he entre dos secciones consecutivas obedecen a pérdidas
por friccién y a pérdidas por contraccién o expansion. La ecuacion para el calculo de las pérdidas

de energia utilizada es la siguiente.

anzz a1V12

2g 2g

Dénde:

L= Longitud ponderada del tramo (m)
Si= Pendiente de friccion representativa entre las dos secciones (m/m).

C= Coeficiente de contraccién o expansion.





Figura 16. Resultado de la modelacion en HEC- RAS
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Plan: 'Plan 01' (MODEL.p01)
Simulation started at: 11jun2026 02:24:31PM

\Writing Plan GIS Data...
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Writing Geometry...
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Writing Event Conditions ...

Completed Writing Event Condition Data

Steady Flow Simulation HEC-RAS 6.7 Beta 5 October 2025

Finished Steady Flow Simulation
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FUENTE: HEC-RAS





10.1. Simulacién condiciéon natural

Figura 17. Modelo hidrodinamico del rio condicién Natural
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FUENTE: HEC-RAS
10.2. SECCIONES TRANSVERSALES RIO MAGDALENA CONDICION NATURAL

Figura 18. Seccion transversal, KO+000 (Condiciéon Natural Zona Estudio)
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FUENTE: HEC-RAS





Figura 19. Seccion transversal, K5+645.24 (Condicion Natural Zona Estudio)
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10.3. PERFIL DE VELOCIDADES RIO MAGDALENA
Figura 20. Perfil de velocidad rio Magdalena (Condicién Natural)
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10.4. PERFIL DEL FLUJO DE AGUA DE RIO MAGDALENA

Figura 21. Perfil de del flujo de agua rio Magdalena (Condici6on Natural)
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11. CONCLUSIONES Y RECOMENDACIONES

La seleccion de las variables como periodos de retorno empleados en este estudio
corresponden a datos validados por diferentes entidades e instituciones acreditadas.

El estudio hidrolégico desarrollado a partir del andlisis de registros historicos de caudales
permitié determinar un caudal de disefio de 7.887,77 m3/s para un periodo de retorno de
100 afios, representando un escenario extremo de creciente asociado a eventos de baja
probabilidad de ocurrencia y alto impacto.

Mediante la implementacion del modelo hidraulico en HEC-RAS, se simul6 el
comportamiento del flujo en el tramo de estudio, obteniéndose una cota maxima de
inundacién de 18,23 m, la cual constituye el nivel de referencia para la evaluaciéon de
amenazas por inundacién y el disefio de las obras proyectadas.

Los resultados de la modelacién hidraulica evidencian que cualquier infraestructura
ubicada dentro del area de influencia del proyecto debe considerar la cota de inundacién
estimada para garantizar su estabilidad, funcionalidad y seguridad durante eventos
hidrol6gicos extremos.

Con base en los resultados obtenidos, se recomienda que la estructura de pavimento
propuesta y las demas obras asociadas se implanten con una rasante superior a la cota
maxima de inundaciéon de 18,23 m, incorporando ademas un margen de seguridad o
borde libre acorde con las recomendaciones de la normativa vigente y las condiciones
particulares del proyecto.

La adopcion de una elevacion superior a la cota de inundacion calculada permitira
minimizar el riesgo de afectaciones por desbordamientos, reducir costos futuros de
mantenimiento y aumentar la resiliencia de la infraestructura frente a eventos extremos
asociados a crecientes extraordinarias del cuerpo de agua analizado.

En consecuencia, se concluye que el disefio definitivo del proyecto debe garantizar que
la superficie de rodadura y su estructura de soporte permanezcan por encima de la cota
de inundacién modelada, asegurando la continuidad operacional de la via y la proteccién

de la inversién durante la vida util del proyecto.

s
JOSE DTW%?RIETA TURIZO
Cédulafo 1.052.981.186
INGENIERO CIVIL
MP -08202-3191924 - ATL






6. ANEXOS





ANEXO 1
CARTOGRAFIA IGAC
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ANEXO 2
INFORMACION HIDROCLIMATICA





Nombre estacion Magangué

Cadigo 25027680

Parametro Caudales Maximos Anu;
Afio m3/s
2000 8292.00
2001 6270.00
2002 5891.00
2003 7752.00
2004 7824.00
2005 9380.00
2006 8130.00
2007 9025.00
2008 9540.00
2009 8537.00
2010 11127.00
2011 10503.00
2012 10210.00
2013 6350.00
2014 6431.00
2015 4332.00
2016 7455.50
2017 7993.60
2018 7737.52
2019 7737.52
2020 7913.37
2021 8934.01
2022 9299.65
2023 7831.73
2024 7637.04






ANEXO 3
DATOS DUDOSOS





Parametro Caudales Maximos Anuales

Estacion: 25027680
Afo m3/s
2000 4975.20
2001 3762.00
2002 3534.60
2003 4651.20
2004 4694.40
2005 5628.00
2006 4878.00
2007 5415.00
2008 5724.00
2009 5122.20
2010 6676.20
2011 6301.80
2012 6126.00
2013 3810.00
2014 3858.60
2015 2599.20
2016 4473.30
2017 4796.16
2018 4642.51
2019 4642.51
2020 4748.02
2021 5360.41
2022 5579.79
2023 4699.04
2024 4582.22

PRUEBA DE DATOS DUDOSOS

Magangué
Orden P Log P
1 6676.20 | 3.824529
2 6301.80 | 3.799465
3 6126.00 |3.787177
4 5724.00 |3.757700
5 5628.00 |3.750354
6 5579.79 | 3.746618
7 5415.00 | 3.733598
8 5360.41 |3.729198
9 5122.20 | 3.709457
10 4975.20 | 3.696811
11 4878.00 | 3.688242
12 4796.16 | 3.680894
13 4748.02 |3.676513
14 4699.04 | 3.672009
15 4694.40 |3.671580
16 4651.20 | 3.667565
17 4642.51 |3.666753
18 4642.51 | 3.666753
19 4582.22 | 3.661076
20 4473.30 | 3.650628
21 3858.60 | 3.586430
22 3810.00 | 3.580925
23 3762.00 |3.575419
24 3534.60 | 3.548340
25 2599.20 | 3.414840
Media 4851.21 3.68
Desv. Est 914.86 0.09
Var 836959.85

Yu =Y+ KyS n= 25

v, =y —K,S K,= 2.486
yu= 3.892997 Py=  7816.23
yi= 3.462432 P= 2900.23

Se descarta el valor del afio 2015






ANEXO 4
CAUDAL DE DISENO METODO DE GUMBEL





VALORES DE PRECIPITACION MAXIMA POR EL METODO DE GUMBEL

Estacion: 25027680 Magangué

Orden m3/s Ppae = P+ K,S
1 6676.20
2 6301.80 M Ln[_Ln [Tr - 1” Y
3 6126.00 o, T, O
4 5724.00
5 5628.00 n= 24
6 5579.79 Yn= 0.5296
7 5415.00 o,= 1.0864
8 5360.41
9 5122.20 Tr=2.33 Kn=0.045092
10 4975.20 Tr=5 Kn= 0.89317
11 4878.00 Tr=10 Kn=1.583917
12 4796.16 Tr= 25 Kn=2.456677
13 4748.02 Tr= 50 Kn=3.104141
14 4699.04 Tr= 100 Kn='3.746824
15 4694.40 Tr= 500 Kn=5.231965
16 4651.20
17 4642.51 Py33= 4980.46 m3/s
18 4642.51 Ps= 5646.54 m3/s
19 4582.22 P1o= 6189.04 m3/s
20 4473.30 Pys= 6874.50 m3/s
21 3858.60 Pso= 7383.01 m3/s
22 3810.00 P1oo= 7887.77 m3/s
23 3762.00 P500= 9054.19 m3/s
24 3534.60
Media 4945.05 m3/s
Desv. Est 785.39 m3/s

Varianza 616839.59





ANEXO 5
RESULTADOS MODELACION HIDRODINAMICA






Alienemiento Rio



BEGIN HEADER:



NUMBER OF REACHES: 1

NUMBER OF CROSS-SECTIONS: 20

UNITS: Meters



END HEADER:



BEGIN STREAM NETWORK:

Endpoint: 925752.08, 1511484.85, 8, 1

Endpoint: 925740.57, 1511481.94, 8, 2

Endpoint: 925565.14, 1511439.25, 7.96, 3

Endpoint: 925259.91, 1511361.93, 7.6, 4

Endpoint: 925051.52, 1511146.76, 7.5, 5

Endpoint: 924988.94, 1511068.22, 7.56, 6

Endpoint: 924935.73, 1511000.58, 7.98, 7

Endpoint: 924855.81, 1510730.54, 7.55, 8

Endpoint: 924867.61, 1510417.92, 7.52, 9

Endpoint: 924984.15, 1509952.18, 6.76, 10

Endpoint: 925244.64, 1509602.88, 6.9, 11

Endpoint: 925806.76, 1509459.05, 8.19, 12

Endpoint: 926793.89, 1509534.39, 7.72, 13

Endpoint: 927308.02, 1509479.6, 7.49, 14

Endpoint: 927787.88, 1509328.92, 7.43, 15

Endpoint: 928198.3, 1508966.7, 8.29, 16



REACH:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

FROM POINT: 1

TO POINT: 16



CENTERLINE:

925752.08, 1511484.85, 8, 0

925740.57, 1511481.94, 8, 11.88

925565.14, 1511439.25, 7.96, 192.42

925259.91, 1511361.93, 7.6, 507.29

925051.52, 1511146.76, 7.5, 806.83

924988.94, 1511068.22, 7.56, 907.25

924935.73, 1511000.58, 7.98, 993.32

924855.81, 1510730.54, 7.55, 1274.94

924867.61, 1510417.92, 7.52, 1587.78

924984.15, 1509952.18, 6.76, 2067.87

925244.64, 1509602.88, 6.9, 2503.61

925806.76, 1509459.05, 8.19, 3083.84

926793.89, 1509534.39, 7.72, 4073.84

927308.02, 1509479.6, 7.49, 4590.88

927787.88, 1509328.92, 7.43, 5093.84

928198.3, 1508966.7, 8.29, 5641.24

END:



END STREAM NETWORK:



BEGIN CROSS-SECTIONS:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 0



CUT LINE:

925850.040997112, 1511097.02930701

925752.080779343, 1511484.84858932

925654.120561574, 1511872.66787163



SURFACE LINE:

925850.040997112, 1511097.02930701, 17.6973488070197

925849.879306059, 1511097.66943327, 17.6981738816619

925848.006564272, 1511105.08351821, 17.7743071953221

925844.968563634, 1511117.11080086, 17.7279292649418

925838.180654283, 1511143.98377228, 17.3669471283927

925835.927390269, 1511152.90432445, 17.3565847427274

925831.773510158, 1511169.34931447, 17.6764650607409

925830.210381127, 1511175.53765901, 17.7454009297151

925826.042619715, 1511192.03760436, 18.0000000000006

925822.873390111, 1511204.58441549, 18

925816.531186652, 1511229.69286104, 18

925811.627045746, 1511249.10809357, 17.3523546849195

925807.383553376, 1511265.90785375, 17.000000000001

925799.325978159, 1511297.80736468, 16.108119057531

925798.83357789, 1511299.75675111, 16.0000000000013

925798.562135879, 1511300.83137556, 15.9292349969357

925794.96598535, 1511315.06834388, 14.9999999999947

925776.802607485, 1511386.97618902, 10.6760669837926

925769.175230666, 1511417.17256741, 9.0079822073718

925767.294156522, 1511424.61963971, 8.6599753139489

925761.40644173, 1511447.92878885, 7.99999999999904

925754.236570303, 1511476.31392778, 8

925752.080779343, 1511484.84858932, 8

925747.541257208, 1511502.82031556, 8

925745.937985342, 1511509.16758345, 8

925738.167830196, 1511539.92921364, 9.53835973118899

925730.575440804, 1511569.98707868, 11.5869815351393

925716.191194429, 1511626.93354361, 13.18860772707

925702.183427807, 1511682.38954526, 14.9158841262728

925700.885533077, 1511687.52784134, 14.9364739579931

925695.88752387, 1511707.31469347, 14.9999999999999

925691.641334953, 1511724.12512913, 15.1223439135051

925684.194901469, 1511753.60516251, 15.6140610343503

925679.535457109, 1511772.05165445, 15.8885689509416

925678.832299249, 1511774.83541895, 15.9054518115817

925677.490565298, 1511780.14727216, 15.9999999999998

925675.127076382, 1511789.50419884, 16

925673.895648096, 1511794.37935782, 16

925665.10228801, 1511829.19180184, 15.1027924551938

925664.569149285, 1511831.30246964, 15.0543498321713

925664.235527691, 1511832.62325975, 15.0161863296949

925663.082280431, 1511837.1889042, 14.9999999999997

925657.504696742, 1511859.27026083, 14.5037639115428

925656.457093246, 1511863.41766725, 14.5608342567477

925654.525355432, 1511871.06531432, 14.7176745641982

925654.120561574, 1511872.66787163, 14.8684427764581



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 300

REACH LENGTHS: 300, 300, 300



CUT LINE:

925559.074350769, 1511025.0764654

925460.856553723, 1511412.83059413

925362.638756676, 1511800.58472285



SURFACE LINE:

925559.074350769, 1511025.0764654, 16.2488401440522

925557.134361238, 1511032.73535181, 16.0995592371768

925548.719091837, 1511065.95800139, 16.1955900774045

925543.380321719, 1511087.03493671, 16.5110197117217

925539.368936937, 1511102.87148628, 16.8829173391055

925537.171061135, 1511111.54848212, 16.9678459794811

925532.491009836, 1511130.02486083, 16.9278571995474

925529.597010054, 1511141.45008515, 16.9390000468954

925527.228751137, 1511150.79973665, 16.8158777279255

925526.896888035, 1511152.10989928, 16.7981059192819

925519.254230645, 1511182.28235322, 16.6256586899482

925516.292159586, 1511193.9763162, 16.4805081761766

925510.371871073, 1511217.34902851, 16.0000000000021

925508.359020075, 1511225.29556477, 15.732942124053

925505.717871383, 1511235.72255805, 14.9999999999959

925483.619215676, 1511322.96586066, 8.90212269935846

925480.778983533, 1511334.17881568, 7.99999999999288

925479.714792608, 1511338.38013598, 7.9755700400392

925477.249395048, 1511348.11328121, 7.98268036121862

925465.335560783, 1511395.14791815, 7.92782019543104

925460.856553723, 1511412.83059413, 7.94677058935034

925458.580302013, 1511421.81701029, 7.95640126552052

925450.021888668, 1511455.60477798, 8.00000000000007

925439.757359425, 1511496.12812215, 9.57635340083284

925401.330726611, 1511647.83266017, 15.25686553939

925400.921135598, 1511649.4496849, 15.2635414435672

925400.867249982, 1511649.66241997, 15.2644121895834

925400.454883695, 1511651.2904012, 15.271338592018

925400.01992929, 1511653.00755809, 15.2788958512451

925399.583962053, 1511654.72871353, 15.2866917958696

925393.745830032, 1511677.77708015, 15.1084153908177

925393.651892259, 1511678.14793717, 15.114473805709

925393.571373603, 1511678.46581685, 15.1201356769627

925393.482172686, 1511678.81797322, 15.1268174229922

925393.372365365, 1511679.25148165, 15.1355502607309

925393.248659531, 1511679.73986002, 15.1461581567502

925393.13076011, 1511680.20531525, 15.1566143159526

925392.967421851, 1511680.85015851, 15.1746090507015

925392.757883237, 1511681.67739619, 15.2009127979494

925392.198421822, 1511683.88609441, 15.5939761747502

925391.525616715, 1511686.54226229, 15.8893698790237

925391.230961587, 1511687.70553154, 15.9896784278531

925391.15167003, 1511688.01856674, 15.9875669677648

925390.952973835, 1511688.80299963, 15.9985425605617

925390.933341342, 1511688.88050677, 15.9999999999989

925390.8547485, 1511689.19078352, 16.1155530396183

925390.606335076, 1511690.1714951, 16.5000000000297

925390.336446719, 1511691.23698758, 16.9101587204942

925390.278930479, 1511691.464056, 17.0000000000236

925390.240440744, 1511691.61600966, 17.0580041303227

925389.961392992, 1511692.71766253, 17.5000000000011

925389.823072728, 1511693.26373722, 17.7140609433212

925389.646943997, 1511693.959076, 17.9999999999784

925389.52643043, 1511694.43485161, 17.9999093335989

925389.458657734, 1511694.7024115, 17.9998633562054

925389.387285347, 1511694.98418261, 17.9999166734459

925389.273517381, 1511695.43332727, 18

925389.07778181, 1511696.2060719, 17.5643707793492

925389.057861492, 1511696.28471534, 17.4999999999189

925388.85865143, 1511697.07117692, 17.4973795534962

925388.766640251, 1511697.43442794, 17.4961074493486

925388.657094851, 1511697.86690232, 17.4946967379592

925388.622316332, 1511698.00420447, 17.4942905741885

925388.582214895, 1511698.16252097, 17.4947178707142

925388.566999417, 1511698.22259017, 17.4948890230299

925388.351715912, 1511699.07250811, 17.4974817020344

925388.156612206, 1511699.84275821, 17.4970550755703

925388.14988713, 1511699.86930814, 17.4966551036404

925388.14865376, 1511699.87417736, 17.4966861550124

925388.139111732, 1511699.91184834, 17.496990533804

925388.131589413, 1511699.94154571, 17.4966077042312

925388.112196901, 1511700.01810543, 17.4978522209278

925388.10828374, 1511700.0335542, 17.4978303005694

925388.103557934, 1511700.05221121, 17.4978777694731

925388.068699071, 1511700.18983055, 17.5000000000011

925387.891353106, 1511700.88997484, 17.5

925387.754918707, 1511701.42860433, 17.5

925387.725015235, 1511701.54666027, 17.5

925387.691959908, 1511701.67715943, 17.5

925387.540613758, 1511702.27465903, 17.1464733895882

925387.527646936, 1511702.32585076, 17.1069265145263

925387.522148336, 1511702.34755868, 17.0819369060016

925387.512589017, 1511702.38529793, 16.9999999999382

925387.508312584, 1511702.40218086, 16.9494084181346

925387.455916878, 1511702.60903392, 16.5000000001094

925387.428079578, 1511702.71893282, 16.1558185902384

925386.899106227, 1511704.80726718, 16.0142312903008

925386.136163133, 1511707.8192909, 16.0352290786656

925385.95061361, 1511708.55182203, 16.0000000000039

925378.064672384, 1511739.68473644, 15.4772446590989

925375.019830043, 1511751.70547224, 15.2898353423793

925370.329908827, 1511770.2208164, 14.9999999999986

925364.265191908, 1511794.16371775, 14.6729466569428

925362.638756676, 1511800.58472285, 14.5324442024334



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 600

REACH LENGTHS: 300, 300, 300



CUT LINE:

925482.746255966, 1511017.05365077

925195.414374971, 1511295.33478589

924908.082493975, 1511573.61592101



SURFACE LINE:

925482.746255966, 1511017.05365077, 15.6685166624139

925481.610389721, 1511018.15373806, 15.6782133519276

925476.527398034, 1511023.07661919, 16.0000000000029

925468.452764127, 1511030.89690799, 16.1791370484061

925450.354841241, 1511048.42475943, 16.9999999999999

925446.735226151, 1511051.93035927, 17.7115583317412

925443.831734014, 1511054.74239351, 17.7987171480683

925441.66858251, 1511056.83740731, 17.7851060036694

925432.644796942, 1511065.57695017, 17.772077146667

925425.121708683, 1511072.86306661, 17.6675201060076

925397.705336362, 1511099.41584308, 17.0000000000003

925394.889248322, 1511102.14322639, 16.9947534637123

925393.98647447, 1511103.01756352, 16.9729838238987

925380.439940171, 1511116.13739182, 16.7323468765052

925345.778146691, 1511149.70736394, 15.9999999999986

925340.750772508, 1511154.57637948, 15.6691933125538

925327.179784007, 1511167.71989169, 15.0000000000023

925305.101111661, 1511189.10310186, 12.9557539556911

925265.147971167, 1511227.79774741, 7.99999999999726

925254.804460771, 1511237.81544473, 7.86063362099373

925228.038912044, 1511263.73789808, 7.49999999999948

925219.816280529, 1511271.70152267, 7.5

925195.41437497, 1511295.33478589, 7.5

925178.496685414, 1511311.7195805, 7.5

925148.587880966, 1511340.6862793, 7.90936391310216

925142.985320691, 1511346.11236299, 7.98604655020103

925141.965858574, 1511347.09971279, 8.00000000000104

925117.367978655, 1511370.92277733, 10.9442188724314

925085.648948518, 1511401.64268102, 14.740796766748

925083.123346274, 1511404.08872862, 14.9999999999971

925082.415916587, 1511404.77387479, 15.056819263664

925074.165629458, 1511412.76428385, 16.0000000000015

925068.934471096, 1511417.83066452, 16.6401955766994

925064.204727867, 1511422.41142427, 16.9999999999966

925060.607529942, 1511425.89531307, 17.2420874585447

925054.948043966, 1511431.37652934, 17.9999999999967

925045.06804285, 1511440.94531759, 16.2786504239387

925040.1680861, 1511445.69092925, 15.5709789858257

925039.676618009, 1511446.16691645, 15.5000000000051

925039.564489014, 1511446.27551347, 15.5526562287124

925038.699362775, 1511447.11338886, 16.0000000000273

925038.110908048, 1511447.68330769, 16.3930144246564

925037.947338737, 1511447.84172468, 16.4999999999711

925037.809215549, 1511447.97549709, 16.6031900606988

925037.208340332, 1511448.55744517, 16.9999999999687

925035.937583407, 1511449.78817418, 17.0053440876608

925034.724379043, 1511450.96316348, 17.0089435455215

925033.221865735, 1511452.41834871, 17.0135450540082

925031.835056967, 1511453.76147401, 17.0093730119436

925029.309830357, 1511456.20715781, 17

925028.809086295, 1511456.6921288, 16.5733030604454

925028.730971375, 1511456.76778316, 16.4999999999679

925027.593436098, 1511457.8694869, 18.5031608574539

925027.448801716, 1511458.0095654, 18.7423323246614

925025.683144966, 1511459.71960525, 18.9286090018306

924976.736456937, 1511507.1245081, 17.8819301118897

924975.483035068, 1511508.33844809, 17.8832569089837

924960.217768862, 1511523.12286948, 17.7619097368485

924951.374727859, 1511531.6873611, 17.9266158803322

924949.610672027, 1511533.39585045, 18.0000000000029

924949.283725449, 1511533.71249845, 18.0301953678908

924948.151577123, 1511534.80898493, 18.0130685049473

924935.117818359, 1511547.43218974, 18.1242121303244

924925.783285359, 1511556.47269172, 18.0498649195318

924920.770253596, 1511561.32781662, 18.0000000000002

924915.195292906, 1511566.72717009, 17.5787945779751

924908.082493975, 1511573.61592101, 17.2911343029524



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 900

REACH LENGTHS: 300, 300, 300



CUT LINE:

925306.302650137, 1510824.63335154

924993.462730351, 1511073.89462929

924680.622810566, 1511323.15590705



SURFACE LINE:

925306.302650137, 1510824.63335154, 14.2996407212893

925304.618701134, 1510825.97507059, 13.9999999999902

925304.028350753, 1510826.44544371, 14.4321649153286

925300.322920497, 1510829.39781719, 13.3404017628749

925299.721996741, 1510829.87661485, 13.0000000000122

925298.757919556, 1510830.64476206, 13

925296.989647413, 1510832.05366721, 13

925288.308046604, 1510838.97090115, 13

925276.35744042, 1510848.49277856, 13

925270.354716963, 1510853.27556498, 13.469390105203

925264.933537984, 1510857.59499455, 14.0000000000072

925261.149195098, 1510860.61024319, 14.0262779508163

925259.140798855, 1510862.21047188, 14.0333572632258

925247.246794852, 1510871.68725041, 14.0894589576464

925238.571833586, 1510878.59919416, 14.0561522810111

925230.642180096, 1510884.91729948, 14.0000000000003

925217.307500971, 1510895.54196387, 14

925209.508621964, 1510901.75587209, 14.1010353781231

925171.845238441, 1510931.76490389, 14.9999999999994

925164.439955558, 1510937.66520675, 15.744837451375

925161.337385461, 1510940.13723969, 16.0000000000003

925147.971138124, 1510950.78705667, 16.746358336093

925142.96117877, 1510954.77883902, 16.8854797142835

925139.260181773, 1510957.72768021, 16.9801159191003

925132.762965383, 1510962.90446346, 16.8664554157947

925121.563170081, 1510971.82811774, 16.7196607038455

925114.207308128, 1510977.68904351, 16.5596760465838

925106.677367488, 1510983.68866986, 16.0000000000061

925093.712080747, 1510994.01901371, 15.0404212366874

925093.2687469, 1510994.37224855, 14.9999999999974

925091.407679834, 1510995.85508986, 14.7484920360243

925034.270868879, 1511041.37995291, 8.00000000000913

924999.444816831, 1511069.12828579, 7.55755161091126

924995.30397378, 1511072.42758286, 7.50740936874082

924994.870362065, 1511072.77307141, 7.50945410803138

924993.587323765, 1511073.79535707, 7.52192400146356

924993.462730351, 1511073.8946293, 7.52343546941831

924954.178535502, 1511105.19507398, 8.00000000000035

924926.877322911, 1511126.94784498, 11.6931990532873

924900.322533608, 1511148.10588874, 15.0000000000005

924891.310823943, 1511155.28614331, 16.8986429909309

924890.90640787, 1511155.60836967, 16.9318428191694

924890.424357361, 1511155.99245277, 16.0000000000272

924888.670663215, 1511157.38974261, 16.5923585916375

924881.097800997, 1511163.42356756, 16.7558558314873

924872.785667076, 1511170.04642159, 16.4129810354103

924868.520131789, 1511173.44506961, 15.9999999999904

924849.035365221, 1511188.96993554, 15.6976160533659

924830.155320959, 1511204.01297723, 15.6513339057761

924827.243217478, 1511206.3332522, 15.6845911942283

924819.500910631, 1511212.50208545, 15.9023461193733

924819.314737198, 1511212.65042274, 15.999999999979

924818.910240166, 1511212.9727136, 16.2118359661085

924818.366190943, 1511213.40619538, 16.4999999999937

924817.67723188, 1511213.95513689, 16.8749680308242

924817.546485775, 1511214.05931138, 16.9219990825532

924817.308577784, 1511214.24886919, 16.9706777811024

924817.170766615, 1511214.35867292, 16.9963642154759

924817.077487544, 1511214.43299483, 17.0000000000011

924816.972996421, 1511214.51625016, 17.0058782457199

924816.728107196, 1511214.7113704, 17.0502791904312

924816.47696043, 1511214.91147646, 17.1071300732005

924816.329627038, 1511215.0288672, 17.1731566777325

924815.761530671, 1511215.481509, 17.4999999999836

924811.683660255, 1511218.7306314, 17.9945138737268

924811.639932498, 1511218.76547234, 18.0000000000047

924811.636902758, 1511218.76788635, 18.0062463639468

924811.636653576, 1511218.76808489, 18.0076946227646

924811.415268534, 1511218.94447772, 18.5000000001468

924811.302809517, 1511219.03408162, 18.5

924811.30196602, 1511219.03475369, 18.5

924811.288760038, 1511219.04527582, 18.4919105319376

924810.819257862, 1511219.41936079, 18.2166603437103

924810.792848026, 1511219.44040334, 18.1976383074346

924810.436511826, 1511219.72432112, 17.9999999999592

924809.703805307, 1511220.30811926, 17.5875608050282

924809.567114051, 1511220.41703067, 17.4999999999928

924809.231603954, 1511220.68435485, 17.3184873063992

924808.685154449, 1511221.1197491, 17.0000000000141

924807.814026786, 1511221.81383697, 16.5211118582842

924807.776805036, 1511221.84349412, 16.5000000000106

924807.754472485, 1511221.86128802, 16.4985778951924

924804.125901115, 1511224.75242268, 15.6410357387544

924801.811634176, 1511226.59635978, 15.1331410144225

924799.851508708, 1511228.15812779, 14.640915853986

924791.227551167, 1511235.02943334, 13.0000000000048

924788.46151493, 1511237.23332639, 12.7799189446489

924775.657529771, 1511247.43515007, 12.0000000000028

924769.268132473, 1511252.52602637, 11.5391862608462

924757.373071486, 1511262.00364708, 10.9999999999983

924753.499114433, 1511265.09029754, 10.787831249341

924741.123713259, 1511274.95063862, 10.2281195518587

924728.957029399, 1511284.64468011, 10.7269446873135

924725.935081549, 1511287.05247571, 10.8801432133988

924724.432577234, 1511288.24962519, 11.0000000000028

924723.702150923, 1511288.83160653, 11.0612478938581

924700.793968225, 1511307.0841457, 12.0000000000018

924690.991498349, 1511314.89445382, 12.0759668248171

924683.023796161, 1511321.24287518, 12.3677065226334

924680.622810565, 1511323.15590705, 12.3154815884983



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 1200

REACH LENGTHS: 300, 300, 300



CUT LINE:

925260.634807086, 1510688.89093743

924877.077090471, 1510802.3963471

924493.519373855, 1510915.90175678



SURFACE LINE:

925260.634807086, 1510688.89093743, 19

925255.983766699, 1510690.2673098, 19

925247.728463593, 1510692.71028389, 18.2896128826862

925241.672441491, 1510694.50242948, 18.000000000001

925236.824094996, 1510695.93719022, 17.8466815008538

925216.681320412, 1510701.89799816, 16.9999999999983

925198.90968358, 1510707.1571204, 16.2499806454035

925192.757114963, 1510708.97783679, 15.9999999999988

925188.43986301, 1510710.25543187, 15.6275962348368

925176.743594239, 1510713.71668352, 15.5123418854353

925153.461678948, 1510720.60645061, 15.0000000000005

925151.941786321, 1510721.05622916, 14.9952633402067

925139.794221238, 1510724.65103196, 14.9522462780786

925132.278641311, 1510726.87510135, 14.9778699789159

925127.923288848, 1510728.16397143, 14.9933446732848

925126.520522101, 1510728.57908918, 14.9999999999998

925124.631270623, 1510729.1381713, 15.0776144648385

925117.61316091, 1510731.21502541, 15.0503675620881

925106.076614741, 1510734.62901069, 15.0989258613013

925099.599490452, 1510736.54577214, 15.0835513527245

925086.860694376, 1510740.31553665, 15

925054.65642934, 1510749.8456755, 13.1013867555922

924975.215220412, 1510773.3545415, 8.0000000000016

924946.389816818, 1510781.88478115, 7.64263188445226

924941.287265565, 1510783.39476817, 7.56340000000026

924924.098522854, 1510788.48139581, 7.56025656802213

924891.301130516, 1510798.18705754, 7.5524871900689

924877.077090471, 1510802.3963471, 7.55445587442646

924871.852730025, 1510803.94238085, 7.5551789542726

924841.751969844, 1510812.85003403, 7.56339999999999

924815.668127429, 1510820.56896939, 7.79196591707198

924795.684540099, 1510826.48266938, 7.99999999999981

924747.98053739, 1510840.59961224, 12.0786890102257

924704.775313551, 1510853.38524116, 15.0000000000059

924700.248299407, 1510854.72491071, 15.6574394114389

924696.210701919, 1510855.91974825, 15.9999999999933

924677.915836743, 1510861.33370833, 16.0279590728487

924675.948228444, 1510861.91597842, 16.0729190476855

924671.262201593, 1510863.30270426, 16.0238046578498

924663.257115928, 1510865.67163204, 16.0169272022393

924653.066765659, 1510868.68724046, 15.9999999999999

924648.515450083, 1510870.03410149, 16.0707909916711

924645.625568308, 1510870.88929798, 16.1106982780071

924637.712321825, 1510873.23104798, 16.1366795050379

924629.285067257, 1510875.72490729, 16.0000000000006

924625.874426994, 1510876.73421073, 16.5697072901584

924615.987940355, 1510879.65989744, 17.0000000000007

924614.400543558, 1510880.12965236, 17.4177347124117

924613.998665409, 1510880.24857929, 17.499999999999

924613.739932706, 1510880.32514551, 17.4959566445125

924613.624762544, 1510880.35922756, 17.4949806336025

924613.416785205, 1510880.42077385, 17.4974069923168

924613.309693541, 1510880.45246526, 17.4984214796084

924613.213219073, 1510880.48101474, 17.5000000000001

924611.930557783, 1510880.86058993, 17.9227455642585

924611.426591391, 1510881.00972762, 18.0000000000206

924610.742017325, 1510881.21231215, 18.0159215418987

924610.506457184, 1510881.28202096, 18.0207362014387

924609.743832494, 1510881.50770284, 18.0117708850832

924609.28182978, 1510881.64442231, 17.9999999999998

924608.82043981, 1510881.78096045, 17.9627887416798

924608.305368122, 1510881.93338451, 17.954231639655

924608.144229602, 1510881.98106988, 17.9527616120461

924608.074752592, 1510882.00163007, 17.9456979625027

924607.190579588, 1510882.26328148, 17.8565283127643

924605.509206101, 1510882.76084672, 17.7680340286695

924605.490491397, 1510882.76638492, 17.7686564905558

924604.699328845, 1510883.00051195, 17.5000000000021

924603.341007369, 1510883.4024771, 17.0918001006339

924603.038546387, 1510883.49198373, 16.9999999999993

924602.836550558, 1510883.55175992, 16.9513842681454

924602.711946512, 1510883.58863373, 16.8992915402751

924601.442426306, 1510883.96432011, 16.500000000012

924601.299052821, 1510884.00674832, 16.4798722046694

924601.232440528, 1510884.02646075, 16.4785789117136

924601.02999029, 1510884.08637141, 16.3964458825695

924600.558963166, 1510884.22576146, 16.2299037241828

924599.982690561, 1510884.39629657, 15.9999999999889

924598.233579892, 1510884.91390713, 15.9096781885876

924594.685453709, 1510885.96389647, 15.7263952737116

924592.033727706, 1510886.74861604, 15.5894518264813

924590.161843413, 1510887.30255873, 15.4928535998029

924588.87491494, 1510887.68339671, 15.426547385153

924587.725425841, 1510888.02356254, 15.3676067873765

924586.955933925, 1510888.25127663, 15.3291222190132

924586.237348104, 1510888.46392618, 15.2940163107644

924585.695919145, 1510888.62415009, 15.2673360798095

924585.550652192, 1510888.66713863, 15.2598477785157

924585.413224798, 1510888.70780722, 15.2529088697042

924584.925962846, 1510888.8520016, 15.2302747225378

924584.575253213, 1510888.95578635, 15.2139200741879

924584.285829765, 1510889.04143481, 15.200372966915

924584.025569282, 1510889.11845313, 15.1879607889455

924584.000869139, 1510889.12576259, 15.1867140514202

924583.976493629, 1510889.13297598, 15.1854904332783

924581.860388878, 1510889.75919031, 15.0000000000016

924578.850012974, 1510890.65004437, 14.8117176637873

924567.642195985, 1510893.96674953, 13.9999999999959

924562.947982982, 1510895.35589789, 13.5608235629776

924556.469657149, 1510897.27301491, 12.9999999999958

924553.331536979, 1510898.20167206, 12.4262892424086

924540.976263288, 1510901.85794161, 12.5524127892431

924536.418983707, 1510903.20656755, 12.6284342571926

924526.208568836, 1510906.22811365, 13

924500.168413376, 1510913.93412082, 13.6357481559469

924493.519373855, 1510915.90175678, 13.9018339417463



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 1500

REACH LENGTHS: 300, 300, 300



CUT LINE:

925264.018276297, 1510520.72628466

924864.302990745, 1510505.63686797

924419.706260852, 1510484.72223906



SURFACE LINE:

925264.018276297, 1510520.72628466, 14.7864173045626

925262.569441328, 1510520.67159054, 14.8174542532111

925249.370116149, 1510520.17331058, 14.9863266885392

925243.983286841, 1510519.96995555, 14.9833239324687

925229.944120904, 1510519.43997125, 15.0000000000001

925217.36579493, 1510518.96513427, 15.0252680619691

925209.573236324, 1510518.67096197, 15.0284790119922

925205.30324282, 1510518.50976796, 15.1149832147941

925200.94776464, 1510518.34534686, 15.0283590240298

925180.743555098, 1510517.58262963, 14.9999999999998

925165.087984756, 1510516.9916254, 14.8808575407482

925075.039135516, 1510513.59224425, 11.4933339754326

925040.532773162, 1510512.28961485, 10.3037222269011

924985.371861922, 1510510.20726773, 8.00000000000127

924923.641374127, 1510507.87691639, 7.64131568912815

924911.587731297, 1510507.42188641, 7.56339999999963

924899.539954968, 1510506.96707789, 7.5524354003289

924864.786829811, 1510505.6551331, 7.52497780314441

924864.302990745, 1510505.63686797, 7.52538371185671

924851.968032388, 1510505.17121821, 7.53573069683829

924819.84032499, 1510503.95838402, 7.56339999999999

924803.402679872, 1510503.33785615, 7.69405437058191

924767.552626366, 1510501.98450186, 8.00000000000042

924715.992997025, 1510500.03810462, 10.6547378310815

924636.305817477, 1510497.02988076, 14.9999999999992

924634.228996967, 1510496.95147993, 15.1458703708789

924620.971901377, 1510496.45101911, 15.9999999999985

924615.163203122, 1510496.23173836, 16.8165875361316

924608.971196616, 1510495.99798756, 17.0000000000028

924598.681936696, 1510495.60956376, 17

924585.509228588, 1510495.11228861, 17

924570.795681001, 1510494.55684613, 17

924570.450197405, 1510494.54380398, 17

924554.872753861, 1510493.95574907, 16.2741679792151

924549.643117386, 1510493.75832814, 16.0851204998948

924548.376492844, 1510493.71051254, 16.0664038299439

924544.601906152, 1510493.56802033, 16.0000000000013

924538.560083098, 1510493.33993903, 15.7882295620614

924526.257714237, 1510492.87551953, 14.999999999996

924496.191200716, 1510491.74049626, 16.4870753780229

924492.95172409, 1510491.61820469, 16.8306211501316

924491.356483721, 1510491.5579837, 16.9999999999944

924491.250568919, 1510491.55398538, 17.2103708324976

924491.098343099, 1510491.54823879, 17.5000000000123

924489.582809571, 1510491.49102677, 17.5067124527612

924488.591730093, 1510491.45361312, 17.5094919447926

924487.178789759, 1510491.40027404, 17.5132856922018

924484.600642263, 1510491.30294791, 17.505250204034

924483.158410008, 1510491.24850304, 17.4999999999999

924482.591145924, 1510491.22708859, 17.3639399421264

924481.046895111, 1510491.16879249, 17.000000000009

924480.700830481, 1510491.15572841, 16.9987398879579

924480.001265091, 1510491.12931952, 16.9979105875759

924479.911654472, 1510491.12593669, 16.9977113528193

924479.858043912, 1510491.12391287, 16.9978030651474

924479.84682532, 1510491.12348936, 16.997789262044

924479.84526474, 1510491.12343045, 16.9977883656023

924479.823488834, 1510491.1226084, 16.9977283236827

924479.821212421, 1510491.12252246, 16.9977247129435

924479.790386676, 1510491.12135878, 16.9975420116961

924479.790111078, 1510491.12134837, 16.9975410351007

924479.759498399, 1510491.12019273, 16.9975698153029

924476.048723209, 1510490.98010944, 16.6813444746406

924446.806307158, 1510489.87619619, 14.0632743832302

924434.547758186, 1510489.41343091, 13.7933982780895

924426.629168939, 1510489.11450091, 13.5202595348404

924423.395222167, 1510488.99241809, 13.5744591915913

924419.531409581, 1510488.84655757, 13.4976696686802



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 1800

REACH LENGTHS: 300, 300, 300



CUT LINE:

925307.164918903, 1510309.14061069

924919.127929426, 1510212.04635341

924531.090939949, 1510114.95209613



SURFACE LINE:

925307.164918903, 1510309.14061069, 17.3157866055579

925302.048198641, 1510307.86030967, 17.8172730060122

925298.540705091, 1510306.98266788, 17.9999999999971

925293.368017832, 1510305.68836284, 18

925289.584912757, 1510304.74175778, 17.9487060687251

925248.474955676, 1510294.45526228, 16.9999999999992

925240.323960459, 1510292.41572778, 16.6819301151235

925221.815721017, 1510287.78461319, 16.0000000000003

925204.56714913, 1510283.46869146, 15.4441868212337

925195.258979967, 1510281.13960996, 15.0000000000028

925037.524197449, 1510241.6713583, 9.38058223733465

925002.351453881, 1510232.87046687, 7.99999999999781

924993.670164279, 1510230.6982426, 7.92189057973354

924953.826563704, 1510220.72861365, 7.56340000000054

924936.929905061, 1510216.50074732, 7.54258149800946

924919.127929425, 1510212.04635341, 7.5224724254305

924909.281058903, 1510209.58247856, 7.51134942211555

924896.686092651, 1510206.43097773, 7.49678550033203

924890.073962519, 1510204.77649663, 7.50419234128684

924840.580359249, 1510192.39225291, 7.56339999999995

924821.347896468, 1510187.57992383, 7.73524938729242

924794.95458816, 1510180.97581459, 7.99999999999964

924728.219190862, 1510164.27734509, 12.5137814362503

924683.028261216, 1510152.96971239, 15.0000000000031

924679.197532044, 1510152.01119087, 15.2268229048705

924666.41349205, 1510148.81238019, 15.9999999999964

924645.828012735, 1510143.66150056, 16.9093878142137

924637.285177487, 1510141.52392021, 16.9999999999986

924623.70315562, 1510138.12543923, 17.3269302003516

924620.250225053, 1510137.26145014, 17.2728760413288

924607.974898727, 1510134.18992931, 16.9999999999998

924606.827987741, 1510133.90295031, 16.9983263901745

924605.37702734, 1510133.53989233, 16.9979879766354

924603.533221025, 1510133.07853682, 16.9975578419651

924602.866751548, 1510132.91177344, 16.997402337985

924601.562309667, 1510132.5853772, 16.9974989772841

924601.175112229, 1510132.48849301, 16.9975624755574

924593.572312345, 1510130.58612745, 16.9970654457179

924592.734619249, 1510130.37652065, 16.9972852011513

924592.008816233, 1510130.19491089, 16.9975920821861

924591.30808415, 1510130.01957436, 16.9978019208625

924590.052794445, 1510129.70547693, 16.998354555813

924589.571723582, 1510129.58510382, 16.9985153224638

924587.636885067, 1510129.10097031, 16.9993976433179

924587.354193179, 1510129.03023541, 16.999501013945

924586.3163472, 1510128.77054655, 17

924585.866549286, 1510128.65799853, 17.1444196863995

924584.745554702, 1510128.3775043, 17.5000000000181

924582.373515901, 1510127.78397494, 17.462534949768

924580.743132289, 1510127.37602186, 17.4473568002027

924580.279994933, 1510127.26013605, 17.4507629697992

924580.108802829, 1510127.21730052, 17.4487198658933

924579.736842013, 1510127.12422883, 17.4554848022114

924578.500794872, 1510126.81494626, 17.4675280683993

924576.117661984, 1510126.21864095, 17.4999999999999

924575.920674094, 1510126.16935082, 17.3877679237962

924575.246932908, 1510126.00076792, 16.9999999999816

924574.497967601, 1510125.81336251, 16.5893849628966

924574.333453264, 1510125.77219789, 16.5000000000393

924565.84663699, 1510123.64863455, 16.747008193314

924563.786258017, 1510123.13308843, 16.8069783142579

924562.475036473, 1510122.80499579, 16.8451471335098

924561.588870459, 1510122.58326014, 16.8709477021137

924560.513114662, 1510122.31408552, 16.9022845301779

924559.937676396, 1510122.17009989, 16.9190747572964

924556.745244875, 1510121.37129262, 16.8980956615616

924540.704299116, 1510117.35754198, 16.9159735994251

924538.742615181, 1510116.86669124, 16.9073106905239

924538.228060114, 1510116.73793975, 16.9053874853266

924531.090939948, 1510114.95209613, 16.9379116071378



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 2100

REACH LENGTHS: 300, 300, 300



CUT LINE:

925324.008585595, 1510165.55758353

925003.355777011, 1509926.43047016

924682.702968428, 1509687.3033568



SURFACE LINE:

925324.008585595, 1510165.55758353, 16.7283286582291

925320.910460682, 1510163.24715416, 16.7635552247995

925308.900005226, 1510154.29034646, 17.0000000000009

925305.558383387, 1510151.79832904, 17.0737402178196

925287.763384548, 1510138.52769304, 18.000000000001

925265.260050409, 1510121.74581186, 18.8607530211296

925260.561222396, 1510118.24165675, 19.0000000000007

925258.498629566, 1510116.70347634, 19

925256.727105434, 1510115.38236066, 18.832211758189

925255.978274567, 1510114.82391938, 18.0000000000016

925248.351468277, 1510109.1362219, 17.3226599756391

925245.390139367, 1510106.92780827, 16.9999999999958

925242.990107408, 1510105.13798233, 16.738497758192

925237.784342348, 1510101.25577847, 16.0000000000078

925227.245501409, 1510093.39642859, 15.3144039391783

925222.004709703, 1510089.48810358, 14.9999999999953

925148.15269067, 1510034.41289558, 10.9867176591947

925089.694218182, 1509990.81743842, 8.00000000000271

925071.710134675, 1509977.40579237, 7.7567292460803

925055.637469418, 1509965.41958815, 7.56340000000035

925010.322700179, 1509931.62605923, 6.93306446319551

925003.355777011, 1509926.43047016, 6.83615347084697

924989.973219498, 1509916.45041615, 6.65000000000055

924987.905446537, 1509914.90837265, 6.65

924944.037872799, 1509882.19409105, 7.24235448701991

924920.262434236, 1509864.46353687, 7.56340000000039

924914.907089595, 1509860.46978391, 7.62634111400466

924877.535768059, 1509832.60008808, 7.99999999999993

924875.371229158, 1509830.9858813, 8.14578862390243

924873.491894667, 1509829.58436595, 8.3103975745868

924873.251152991, 1509829.40483264, 8.33107190858332

924872.990463345, 1509829.2104231, 8.3534862037724

924872.71981741, 1509829.00858866, 8.37692819783161

924872.431835626, 1509828.79382599, 8.40193935877591

924870.575149557, 1509827.40920073, 8.44397077309114

924776.577573326, 1509757.31042577, 15.0000000000007

924776.143906229, 1509756.98701815, 15.3667072331682

924776.029329992, 1509756.90157282, 15.4250899651164

924775.878653594, 1509756.78920577, 15.5093029724943

924775.687977345, 1509756.64700879, 15.6198452720925

924775.052391308, 1509756.17301994, 16.1075145516775

924774.494260065, 1509755.75679308, 16.4686038126704

924772.539062249, 1509754.29870259, 17.9704624805759

924772.516840751, 1509754.28213089, 17.9999999999798

924771.704946949, 1509753.67666037, 17.9369392520472

924769.015023008, 1509751.67064724, 17.7182361904187

924767.546459456, 1509750.57546468, 17.8269651892364

924766.679050052, 1509749.92859335, 17.8855254097441

924765.327417702, 1509748.92061234, 18.0000000000035

924765.054730187, 1509748.71725539, 17.570183902424

924765.014563043, 1509748.68730071, 17.5000000000778

924764.800512548, 1509748.52767236, 17.3165753989513

924764.75496875, 1509748.49370803, 17.2553705307526

924764.488819113, 1509748.29522671, 17.0000000000028

924764.467557707, 1509748.279371, 16.9998598098493

924764.330621018, 1509748.17725034, 16.9997682271216

924764.27851292, 1509748.13839068, 16.9998655009267

924764.219772, 1509748.09458459, 17

924764.160885916, 1509748.05067024, 17.0004263798193

924764.129009085, 1509748.02689806, 17.0004471046263

924764.071646465, 1509747.98411984, 17.0007406911022

924764.017357705, 1509747.94363395, 17.0005028649692

924763.989636643, 1509747.92296094, 16.9999999999997

924763.865285428, 1509747.83022592, 16.9995695310496

924745.102428878, 1509733.83780918, 16.3092933625658

924734.736091371, 1509726.10710389, 15.9304568385209

924734.661400072, 1509726.05140279, 15.9276826155

924711.577103497, 1509708.83626836, 15.0000000000026

924694.750913442, 1509696.28812236, 15

924688.504550292, 1509691.62989156, 15

924686.011959524, 1509689.77103981, 15

924684.864532784, 1509688.91534531, 15.1471780132047

924682.702968428, 1509687.30335679, 15.2999531053314



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 2400

REACH LENGTHS: 300, 300, 300



CUT LINE:

925503.353920621, 1509925.06797709

925182.701112037, 1509685.94086372

924862.048303453, 1509446.81375036



SURFACE LINE:

925503.353920621, 1509925.06797709, 16.932342365565

925501.488317336, 1509923.6767018, 16.9355108336286

925486.92280196, 1509912.81445593, 16.9999999999998

925460.876118075, 1509893.39011857, 17.8867113818594

925458.277954635, 1509891.4525359, 18.0000000000021

925456.832988189, 1509890.37495091, 18.037035294336

925448.532055103, 1509884.18452278, 18.0536044354701

925447.557565299, 1509883.45779615, 18.0501330933846

925446.588832605, 1509882.73536289, 17.9999999999979

925443.793789806, 1509880.65095727, 17.8363024410582

925432.97408781, 1509872.58215502, 17.0000000000089

925424.457890135, 1509866.23119313, 16.7222762145662

925416.940849452, 1509860.62535344, 16.0000000000057

925405.317055472, 1509851.95689888, 15.0672706512028

925404.242019129, 1509851.15518959, 15.0000000000009

925400.644938755, 1509848.47266374, 14.7770218173889

925353.39701345, 1509813.23748198, 12.176292842113

925293.570492728, 1509768.62180166, 8.00000000000332

925286.459667065, 1509763.31889718, 7.92604140805876

925251.593132117, 1509737.31714815, 7.56340000000008

925223.399986829, 1509716.29208531, 7.17998471179724

925184.42935514, 1509687.22970253, 6.64999999999965

925182.754172571, 1509685.98043366, 6.65

925182.701112037, 1509685.94086372, 6.65

925177.962241087, 1509682.40684655, 6.65

925139.336266582, 1509653.60149217, 7.17991384461492

925111.383559532, 1509632.75573636, 7.56339999999918

925094.142484336, 1509619.89818941, 7.74429762679738

925069.77188356, 1509601.72379249, 7.99999999999938

925039.721949382, 1509579.31402771, 10.6067660495772

925026.672679597, 1509569.58252332, 10.5530798679143

924994.314503047, 1509545.45138476, 14.4639782492543

924988.681662493, 1509541.25068898, 15.0000000000059

924987.194051632, 1509540.14130187, 15.0407989227361

924971.726558646, 1509528.60640541, 15.3144007336955

924933.422880262, 1509500.04140364, 15.8640298413732

924930.186611523, 1509497.62795339, 15.9999999999981

924923.339974253, 1509492.52206764, 16.3311365826994

924919.915549377, 1509489.96829978, 16.372978988871

924914.797897093, 1509486.1518061, 16.4948690511412

924911.990809554, 1509484.05841811, 16.680852048565

924908.367326067, 1509481.35620212, 16.9196933834074

924907.147338093, 1509480.44639501, 16.9999999999968

924907.049833177, 1509480.37368064, 17.0007326881347

924906.854965753, 1509480.22835808, 17.0019236131601

924906.565703026, 1509480.01264015, 17.0000233667957

924906.563856961, 1509480.01126345, 17.000012876828

924906.562110518, 1509480.00996104, 16.9999999999998

924906.556145497, 1509480.00551262, 16.9998247389106

924906.107299439, 1509479.67078527, 16.9839842501442

924906.061231484, 1509479.63643006, 16.9854402136666

924905.653213596, 1509479.33215036, 16.9999999999991

924905.419625072, 1509479.15795151, 17.1109897965941

924904.660142504, 1509478.59156672, 17.4999999999934

924904.471683224, 1509478.45102305, 17.7710623460375

924904.315965509, 1509478.33489642, 17.9999999999827

924904.110799601, 1509478.18189377, 17.988897124916

924904.078838418, 1509478.15805869, 17.9871846145377

924903.93939978, 1509478.0540722, 17.9921855214771

924903.798617167, 1509477.94908344, 18.0000000000034

924900.34972825, 1509475.37707151, 17.6311247995131

924899.128629825, 1509474.46643629, 17.4999999999973

924898.52340592, 1509474.01509003, 17.3431443482872

924897.140421824, 1509472.98372842, 17.0000000000019

924896.778995271, 1509472.71419426, 16.9924821005093

924896.707161102, 1509472.66062386, 16.9923308800142

924896.530159735, 1509472.52862494, 16.9946696443303

924896.474148462, 1509472.48685448, 16.9949049307408

924896.369803805, 1509472.40903936, 16.9957763932645

924896.346730475, 1509472.39183241, 16.9958063445295

924896.286122206, 1509472.34663373, 16.9960757085145

924896.278863704, 1509472.3412207, 16.9960355112725

924896.258189654, 1509472.32580301, 16.9959953726865

924895.815561653, 1509471.99571279, 16.7346522830801

924895.623993968, 1509471.85285102, 16.6264137109682

924895.08903125, 1509471.4539021, 16.5000000000112

924893.691674102, 1509470.41182179, 16.4721755521141

924864.947075194, 1509448.97551193, 16.0000000000015

924862.048303453, 1509446.81375036, 15.9031153901024



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 2700

REACH LENGTHS: 300, 300, 300



CUT LINE:

925534.054782941, 1509941.71437935

925434.899877375, 1509554.19882521

925224.520118543, 1508728.14483985



SURFACE LINE:

925534.054782941, 1509941.71437935, 16.9066182065027

925529.482955977, 1509923.84684119, 16.8501555888589

925524.984118088, 1509906.26455771, 16.880130748956

925520.229301312, 1509887.68186181, 16.7864508301029

925510.746369448, 1509850.62082508, 16.1725922558215

925510.458114127, 1509849.49427043, 16.1578971362382

925508.929946765, 1509843.52191214, 16.0000000000013

925503.614620726, 1509822.74864325, 15.0092641473489

925503.580720667, 1509822.6161556, 15.0000000000037

925503.156862367, 1509820.95963964, 14.9222931893603

925482.283036289, 1509739.38089945, 11.4842390949858

925459.320452514, 1509649.63891114, 8.00000000000274

925452.431994261, 1509622.71755307, 7.7572273069766

925447.152815891, 1509602.08555589, 7.56339999999958

925437.282270258, 1509563.50965348, 7.4523675950261

925436.716484944, 1509561.29846072, 7.44772502978815

925435.314644868, 1509555.81981263, 7.46177225961567

925434.899877375, 1509554.19882521, 7.46514837095935

925427.728116486, 1509526.17026848, 7.52355424276843

925424.139356425, 1509512.14473605, 7.5633999999998

925416.520004815, 1509482.36691271, 7.83931657706955

925412.232476073, 1509465.61046413, 8.00000000000104

925402.665825344, 1509428.22223874, 11.9342346095722

925395.208874248, 1509399.07910639, 14.9999999999967

925393.802605566, 1509393.58315049, 15.1850301766078

925388.983980265, 1509374.75107917, 16.0000000000036

925388.337359795, 1509372.22396779, 16.2010150922036

925386.216863137, 1509363.93667799, 16.7584909980064

925385.149934668, 1509359.76692588, 17.0000000000008

925380.285617119, 1509340.75628087, 17

925378.964029601, 1509335.5912745, 16.9196195586497

925372.480676615, 1509310.2531421, 15.9999999999992

925371.445305364, 1509306.20672138, 15.8466545947365

925366.169433319, 1509285.58764594, 15.0000000000011

925357.760725322, 1509252.72487308, 14.4493819421269

925349.410623009, 1509220.09114198, 14.0000000000001

925340.206788703, 1509184.1208697, 14

925336.08708287, 1509168.02030383, 14

925332.8456524, 1509155.35219913, 14

925329.173392043, 1509141.00033223, 14

925326.406831512, 1509130.18810634, 14.1304127525541

925321.97878767, 1509112.88249898, 14.5698935031901

925319.132163376, 1509101.75736922, 14.9999999999969

925314.968968393, 1509085.48683978, 15.6162170248155

925312.082756229, 1509074.20699336, 16.0000000000011

925311.304012514, 1509071.16352011, 16.1598702387328

925308.465120156, 1509060.06860818, 16.9999999999946

925306.107219761, 1509050.85350104, 17.4441202743178

925304.475093848, 1509044.47485367, 17.3948852602977

925302.335852275, 1509036.11430531, 17.2714036279072

925300.640504849, 1509029.48857667, 17.2412707696057

925299.409634597, 1509024.67811001, 16.9999999999969

925294.803464844, 1509006.67635392, 16.3582315323504

925293.590101457, 1509001.9343073, 16.0000000000078

925289.421609535, 1508985.64307644, 15.0081155978984

925289.345460857, 1508985.34547344, 14.9999999999997

925285.469797502, 1508970.19867033, 14.1866791959427

925284.612049838, 1508966.84643516, 14.3210705399456

925282.790705737, 1508959.72828841, 14.8432766522523

925281.676264141, 1508955.37284629, 14.9999999999974

925275.928020703, 1508932.90765681, 15.856803145528

925273.953935455, 1508925.19256965, 15.7929425732334

925273.263683192, 1508922.49493723, 15.8243034466067

925268.765730454, 1508904.91611308, 15.6521919342844

925258.568104271, 1508865.0619199, 15.1127255082538

925255.099411552, 1508851.50563267, 15.0000000000007

925252.194569072, 1508840.15297556, 15.4014803098274

925250.846657713, 1508834.88509078, 15.7567754235653

925247.746883777, 1508822.7706058, 14.2946832949904

925247.36667355, 1508821.28467451, 14.6511245253406

925247.008230957, 1508819.88381512, 15.0287528923269

925246.975178269, 1508819.75463916, 15.0594756723747

925246.428174544, 1508817.61684829, 15.5321602799644

925244.689346799, 1508810.8211906, 17.0127681388235

925244.11592155, 1508808.58013956, 17.4999999999912

925244.012871298, 1508808.17740028, 17.6394833873341

925243.745407909, 1508807.13210431, 18.0000000000049

925243.570169344, 1508806.44723986, 17.4784982626169

925243.539408918, 1508806.32702248, 17.4220385151575

925243.425740079, 1508805.88278381, 17.7252298055743

925243.365907493, 1508805.64894709, 17.8485196991791

925243.308132515, 1508805.42315188, 17.9999999999641

925243.251107145, 1508805.20028628, 17.9907556147904

925242.781086851, 1508803.36336078, 17.8773259206108

925242.33765663, 1508801.63035415, 17.801094897328

925242.262905678, 1508801.33821373, 17.7990312644076

925241.668542434, 1508799.01533317, 17.5612049267864

925241.605713021, 1508798.76978431, 17.551004120595

925241.582188348, 1508798.67784557, 17.5459865642059

925241.561784616, 1508798.59810404, 17.540639879252

925241.515548159, 1508798.41740349, 17.5000000000133

925241.472111094, 1508798.24764348, 17.4350394559493

925241.175547263, 1508797.08861764, 17.0000000000085

925240.972139776, 1508796.29366388, 16.7675939337744

925240.75885201, 1508795.46009618, 16.5000000000303

925240.613263262, 1508794.89110865, 16.3548026030254

925240.451411834, 1508794.25856359, 16.1978486006253

925239.10045051, 1508788.978759, 15.5285756258882

925238.309846804, 1508785.88893473, 15.0783241185143

925237.150675055, 1508781.35867896, 14.2515562151479

925233.20896366, 1508765.953748, 13.2449554704805

925228.43509818, 1508747.29660626, 10.9999999999964

925225.394699486, 1508735.41417061, 11

925223.59509275, 1508728.38097747, 11



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 3000

REACH LENGTHS: 300, 300, 300



CUT LINE:

925824.691448548, 1509867.34820018

925725.536542982, 1509479.83264603

925475.073176057, 1508516.57116218



SURFACE LINE:

925824.691448548, 1509867.34820018, 15.962924297426

925824.634221198, 1509867.1245452, 15.96241429059

925819.243763628, 1509846.0576485, 15.8985658020384

925816.792195884, 1509836.47647219, 15.915027244975

925809.802987602, 1509809.16136453, 16.0000000000001

925804.602678821, 1509788.83760417, 16.8737061326888

925803.772659132, 1509785.59373502, 17.0000000000035

925803.04151047, 1509782.73627197, 17

925795.544865922, 1509753.43801033, 17

925790.64464832, 1509734.28706133, 16.1315029446889

925790.042599625, 1509731.93414462, 15.9999999999962

925789.28006785, 1509728.95403061, 15.8443480831093

925787.876723607, 1509723.46950396, 15.5979206264892

925785.643012462, 1509714.73975119, 15.0000000000055

925778.724630874, 1509687.70144724, 13.8982473952479

925741.819492826, 1509543.46940002, 7.99999999999561

925734.052428976, 1509513.11429016, 8.18792178217056

925726.950002732, 1509485.35670594, 8.22342638472401

925725.536542982, 1509479.83264603, 8.21879782737525

925720.139637252, 1509458.74054875, 8.20055490308555

925715.715127152, 1509441.4487519, 7.99999999999926

925700.921712271, 1509383.63337371, 11.1030407212402

925683.485901429, 1509315.49102753, 14.8410358645759

925683.188483911, 1509314.32866533, 14.8476359320085

925681.951752184, 1509309.49529095, 14.8903119653769

925680.952394864, 1509305.58961927, 14.8751623165437

925677.922129118, 1509293.74678504, 14.986662350979

925676.920018737, 1509289.83035391, 14.9999999999997

925671.177821548, 1509267.38879428, 15.3671265053159

925668.903737111, 1509258.50125527, 15.3985519974665

925657.649804918, 1509214.5188245, 14.9999999999997

925653.994751969, 1509200.2342073, 14.949240202209

925653.353853826, 1509197.72945983, 14.8162374846207

925652.380520917, 1509193.92549633, 14.9999999999949

925649.244838268, 1509181.67067351, 15.0150571245641

925648.356793643, 1509178.20003227, 15.130479911391

925646.265606735, 1509170.02729035, 15.3039719289026

925640.594046682, 1509147.8617936, 16.000000000003

925636.370610548, 1509131.35583068, 16.8205895285839

925635.557965085, 1509128.17986319, 17.0000000000067

925631.856883673, 1509113.71535832, 17.3295222294023

925629.366875956, 1509103.98395155, 17.4603434434308

925622.959817, 1509078.9439902, 17.4198669827129

925616.893152874, 1509055.23435429, 18.0000000000009

925615.010477882, 1509047.87651517, 18.1300785497408

925614.48929304, 1509045.83962923, 18.1405499366008

925609.627299225, 1509026.8380658, 18.1299531556876

925605.646419716, 1509011.28005866, 18.0210922302704

925604.209655954, 1509005.6649224, 18

925603.963238341, 1509004.70187718, 17.9583537753131

925600.630236396, 1508991.67589437, 16.9999999999948

925599.321829965, 1508986.5624021, 16.6348239133022

925594.856760822, 1508969.11209308, 16.0000000000033

925593.03221604, 1508961.98143748, 15.6742077960725

925588.866369754, 1508945.70054625, 15.0000000000017

925580.625950868, 1508913.49547811, 14.3851329253964

925577.349621151, 1508900.69098075, 14.2959955074195

925575.028567185, 1508891.61987622, 14.2728401536972

925574.411952262, 1508889.21003202, 14.2894026990738

925572.557101939, 1508881.96093681, 14.0000000000029

925568.835737426, 1508867.41716187, 13.3877400785603

925566.487620228, 1508858.24028926, 12.9999999999995

925564.608580918, 1508850.89665905, 13.1148507965322

925563.430140414, 1508846.29109746, 13.0000000000003

925561.301336267, 1508837.97134047, 13.4969719162391

925558.045923959, 1508825.24859218, 14.0000000000012

925557.077144553, 1508821.46242461, 14.1224742099558

925551.156093141, 1508798.32186988, 14.7646563206778

925550.198453541, 1508794.57923871, 14.8101883118366

925547.531326884, 1508784.15561863, 15.0000000000025

925546.201091944, 1508778.95681654, 15.3861327944047

925543.849746646, 1508769.76732793, 16.0000000000091

925541.719905374, 1508761.44351766, 16.4120972218617

925540.018447217, 1508754.79390717, 16.9999999999977

925538.358362634, 1508748.30599219, 17.8717644400507

925537.922250697, 1508746.60158676, 18.0000000000083

925536.707112675, 1508741.85260454, 18.2555946866055

925533.131683183, 1508727.87917042, 19.000000000004

925530.599472292, 1508717.98282589, 19.7666182549414

925529.257506597, 1508712.73817787, 20.0000000000016

925528.181961729, 1508708.53475129, 20.5389339665047

925526.531110578, 1508702.08292225, 20.9999999999942

925526.30973805, 1508701.21775782, 21

925524.359113167, 1508693.59435807, 20.7017489404911

925522.187075481, 1508685.10563648, 20.0000000000078

925520.799567376, 1508679.68300036, 19.8045753931062

925518.706077473, 1508671.50125791, 19.5530160037288

925516.959693091, 1508664.67606749, 19.0000000000002

925515.939108664, 1508660.68743639, 18.7447506078343

925513.4466565, 1508650.94647627, 17.9999999999956

925512.021650067, 1508645.37728981, 17.6061756419459

925509.111069506, 1508634.00220723, 16.4000101946256

925507.812860043, 1508628.92856658, 16.000000000009

925504.917263094, 1508617.6120427, 15.0183204622661

925504.693291238, 1508616.73671962, 14.9386125319032

925502.298503668, 1508607.37745063, 14.0000000000019

925501.324659489, 1508603.571489, 14.6100808459446

925501.165507085, 1508602.94949222, 14.8720557086087

925500.483412222, 1508600.28374041, 16.0000000000265

925500.438346413, 1508600.10761496, 16.0782920405596

925500.187370265, 1508599.12675415, 16.5000000000159

925499.992692099, 1508598.36591618, 16.9220738907615

925499.957995855, 1508598.23031689, 17.0000000000185

925499.922562408, 1508598.09183649, 17.0821481600464

925499.742827277, 1508597.38939863, 17.5000000000061

925499.607232383, 1508596.85946892, 17.8633918846744

925499.556104807, 1508596.65965298, 17.9999999999767

925499.443327479, 1508596.2188985, 18.0567198799871

925499.432680907, 1508596.17728974, 18.0594250259871

925499.319224301, 1508595.73388052, 18.0037134392471

925499.312333247, 1508595.70694902, 18.0000000000149

925499.276777939, 1508595.56799235, 17.9994999833405

925499.180721108, 1508595.19258464, 17.9982977743858

925498.676457317, 1508593.22182928, 17.9920083699747

925498.557041443, 1508592.75513014, 17.9933377067647

925498.040119121, 1508590.73490291, 17.9999999999999

925498.003133414, 1508590.59035599, 18.2336581935648

925497.968968539, 1508590.45683339, 18.5000000002101

925497.954087244, 1508590.39867456, 18.5

925497.950916721, 1508590.38628358, 18.5

925497.815712845, 1508589.85788204, 18.2033322474358

925497.721234418, 1508589.48864302, 17.999999999994

925497.627032493, 1508589.12048462, 17.7978432315979

925497.487166707, 1508588.57386348, 17.4999999999512

925497.344554435, 1508588.01650857, 17.1944578776971

925497.254111347, 1508587.66304039, 16.9999999999825

925497.08799626, 1508587.01383217, 16.6360838724268

925497.025657049, 1508586.7701991, 16.4999999999958

925496.610646776, 1508585.14826285, 16.1866250535482

925494.472898295, 1508576.79354976, 14.557527216185

925493.593238885, 1508573.35567948, 13.8851232938687

925493.0315466, 1508571.16048302, 13.4548960932446

925491.232845363, 1508564.13082874, 11.9999999999781

925489.215707264, 1508556.24748314, 11.9874657135495

925485.154911943, 1508540.37715035, 11.9707987741026

925480.042726146, 1508520.39779077, 11.9939989446718

925479.387938167, 1508517.83875928, 11.9961516767497

925479.103816589, 1508516.72836005, 11.997226407532

925478.838860823, 1508515.69286433, 12.0000000000002

925478.816529164, 1508515.60558811, 12.005683174513



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 3300

REACH LENGTHS: 300, 300, 300



CUT LINE:

925991.852690783, 1509874.33972221

926022.292965872, 1509475.49966698

926052.73324096, 1509076.65961176



SURFACE LINE:

925991.852690783, 1509874.33972221, 14.870456503319

925992.296713294, 1509868.52197049, 15.0000000000023

925993.776356257, 1509849.13512594, 15.3912702061499

925995.436428037, 1509827.38423446, 15.9999999999999

925997.475153852, 1509800.67207386, 16.7049963211041

925998.133676782, 1509792.04385611, 16.9999999999989

925998.806972646, 1509783.22207777, 17.5329046567261

925999.303102644, 1509776.72159394, 17.8383749787632

925999.669078927, 1509771.92643356, 17.9999999999997

925999.897231994, 1509768.93708536, 18.2497165181163

926001.208163403, 1509751.76076372, 18.9999999999964

926001.942603056, 1509742.13785622, 19.8434577437215

926002.131228882, 1509739.66640893, 20.0000000000011

926002.75403614, 1509731.5061515, 20.6942851104539

926003.102636797, 1509726.93865318, 20.0000000000107

926003.433262514, 1509722.60666936, 19.5885504868105

926003.807874121, 1509717.69836568, 18.9999999999884

926004.530519986, 1509708.22998487, 18.2982082042613

926004.745281231, 1509705.41610141, 17.9999999999988

926005.392724343, 1509696.93305564, 17.3992244997442

926005.713809732, 1509692.72607283, 17.0000000000007

926005.887246457, 1509690.45363893, 16.8035980926323

926006.3717598, 1509684.10536093, 16.0000000000082

926006.890560109, 1509677.30784208, 15.4490419191285

926007.296121743, 1509671.99401939, 15.0000000000026

926009.455704576, 1509643.69834421, 12.7898118640586

926013.822681135, 1509586.48055735, 8.00000000001058

926014.295200569, 1509580.2894281, 8.30510525540715

926014.597035929, 1509576.33466648, 8.499999999996

926015.943678117, 1509558.69044864, 7.80877413779353

926017.409205899, 1509539.48854657, 7.43000000000231

926019.533587612, 1509511.65408984, 7.43

926022.292965872, 1509475.49966698, 7.43

926024.23026007, 1509450.11650199, 7.43

926025.923023044, 1509427.93727805, 7.93395328568768

926027.449260263, 1509407.93993785, 8.50000000000153

926028.124137906, 1509399.09743444, 8.05852159623908

926028.213598492, 1509397.92528783, 7.99999999999938

926028.898061803, 1509388.95718935, 8.74222522437645

926038.259359069, 1509266.30191413, 15.000000000001

926038.620004353, 1509261.57660253, 15.0060299982899

926039.034485583, 1509256.14591191, 15.0091343379409

926039.2491497, 1509253.33330105, 15.011449659057

926040.656906967, 1509234.88833022, 15.0155766432481

926041.183016146, 1509227.99504776, 15.0145675809945

926042.606985635, 1509209.33765824, 15.0112373153157

926043.096910916, 1509202.91847098, 15.0082100825699

926044.356529072, 1509186.41447508, 15

926045.950428189, 1509165.53060298, 14.9498029359266

926046.62902593, 1509156.63935743, 14.9053340275987

926046.758778788, 1509154.93928616, 14.9109746302636

926047.385785658, 1509146.72400381, 14.7618587468799

926049.612646174, 1509117.54683085, 14.2880844306633

926050.289206387, 1509108.68228176, 14.2164625348176

926050.856605752, 1509101.2479996, 14.241602920144

926051.827535581, 1509088.52650792, 14.0000000000006

926052.059767448, 1509085.48371771, 13.7359341725406

926052.73324096, 1509076.65961176, 13.7184691093494



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 3600

REACH LENGTHS: 300, 300, 300



CUT LINE:

926290.982732203, 1509897.16992852

926321.423007291, 1509498.3298733

926351.86328238, 1509099.48981807



SURFACE LINE:

926290.982732203, 1509897.16992852, 17.4002247248983

926292.788613308, 1509873.50858783, 17.4861178396571

926294.460435208, 1509851.6037418, 17.6551628310541

926296.477326589, 1509825.17766425, 17.0000000000002

926296.992626757, 1509818.42600558, 16.8657000914012

926297.976157234, 1509805.5394154, 16.4641237164771

926298.467614823, 1509799.10015127, 15.9999999999939

926299.620768209, 1509783.99109726, 15.3615818946707

926300.736459373, 1509769.37288753, 15.0000000000009

926301.174294567, 1509763.63620438, 14.9434388649978

926302.823024723, 1509742.03391517, 14.7268775716578

926303.961422368, 1509727.11819649, 14.6502746929571

926311.251305697, 1509631.60337407, 9.83122728542391

926312.337592697, 1509617.37042887, 9.25957660499808

926314.403635924, 1509590.30034516, 8.00000000000455

926315.045614224, 1509581.88890144, 8.40834180579767

926315.189715492, 1509580.00083186, 8.50000000000316

926319.278946533, 1509526.42217236, 7.57896773354534

926319.843568632, 1509519.02427899, 7.42999999999954

926320.156884641, 1509514.91909354, 7.43

926321.423007291, 1509498.3298733, 7.43

926323.20351146, 1509475.00103087, 7.43

926324.514615587, 1509457.82244621, 7.65756572119973

926328.440581435, 1509406.38294933, 8.33898776156279

926329.368242285, 1509394.22838424, 8.5000000000014

926330.031367525, 1509385.53986529, 8.069729639183

926330.138833639, 1509384.13180342, 8.00000000000543

926331.081058613, 1509371.78641365, 8.74826106323027

926341.991617376, 1509228.83212538, 14.7577628339401

926343.576796292, 1509208.06250866, 14.5723674494531

926345.4881397, 1509183.01936079, 15.0000000000008

926345.755499723, 1509179.51630814, 15.2882273558404

926346.860159394, 1509165.04263723, 15.1123731495674

926347.212044577, 1509160.4321038, 15.0355235071938

926347.569462284, 1509155.74908114, 15.0000000000007

926348.477687814, 1509143.84916501, 14.594462302438

926349.861070733, 1509125.72355615, 14.1679315928495

926350.194346746, 1509121.35684714, 14.1432141622198

926351.091075567, 1509109.60756527, 14.4916267110934

926351.86328238, 1509099.48981807, 14.6809744177334



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 3900

REACH LENGTHS: 300, 300, 300



CUT LINE:

926590.112773622, 1509920.00013484

926620.55304871, 1509521.16007961

926650.993323799, 1509122.32002439



SURFACE LINE:

926590.112773622, 1509920.00013484, 15.8815425158931

926590.360385529, 1509916.75582951, 16.0000000000023

926591.067833985, 1509907.48657092, 16.6068344997873

926591.558499911, 1509901.05767945, 17.000000000002

926591.827003757, 1509897.53964, 17.3027562897743

926592.547561063, 1509888.09862427, 17.9999999999941

926592.759170534, 1509885.32603655, 18.2767641079353

926593.357090414, 1509877.491863, 18.5252275602802

926594.019769292, 1509868.80919243, 18.3586635177317

926595.536575554, 1509848.93542023, 17.9999999999985

926597.562073488, 1509822.39657636, 17.5615439673723

926599.277818667, 1509799.91623082, 17.3319293211335

926600.563899049, 1509783.06551679, 17.5775948986617

926601.725964961, 1509767.83968749, 17.7512746018875

926603.559234889, 1509743.81948803, 16.999999999995

926604.453165607, 1509732.10686795, 16.5258410228012

926604.698563369, 1509728.8915732, 16.0000000000112

926605.299175008, 1509721.0221312, 15.6498648381506

926606.573199089, 1509704.3293834, 14.9999999999975

926608.483709053, 1509679.29715562, 13.7748139482033

926615.276178674, 1509590.29963669, 8.00000000000011

926615.363807729, 1509589.15148749, 8.05754600142623

926616.037561336, 1509580.32371163, 8.50000000000177

926616.748818547, 1509571.00454929, 8.33220237190912

926619.549474159, 1509534.30929487, 7.4299999999988

926619.941427808, 1509529.17376916, 7.43

926620.55304871, 1509521.16007961, 7.43

926623.010279177, 1509488.96451199, 7.43

926624.701385466, 1509466.80699457, 7.93045754624433

926625.919829016, 1509450.84248402, 8.49999999999741

926626.232205886, 1509446.74960353, 8.29587807335345

926626.685001271, 1509440.81690628, 8.00000000000074

926632.835820202, 1509360.22653858, 14.2340014714289

926633.54743624, 1509350.90267475, 14.9999999999976

926635.986729036, 1509318.9421333, 15.5461179278471

926637.974681994, 1509292.89521799, 15.9999999999999

926638.512691602, 1509285.8460116, 16.704351624775

926639.085950988, 1509278.33494921, 16.9999999999964

926639.988532178, 1509266.50898737, 17

926640.718530083, 1509256.94427733, 17

926641.842541694, 1509242.21704994, 16.8000591695011

926644.01609935, 1509213.73827131, 15.9999999999976

926644.748019781, 1509204.14837161, 15.7950493892816

926647.177329318, 1509172.31863462, 14.9999999999986

926648.931827631, 1509149.3305308, 14.285658396651

926649.730123876, 1509138.87094995, 14.0000000000011

926650.355020004, 1509130.68332335, 13.2563780426502

926650.984710919, 1509122.43287362, 12.9999999999976

926650.993323799, 1509122.32002439, 13



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 4200

REACH LENGTHS: 300, 300, 300



CUT LINE:

926961.727791832, 1509918.76783025

926919.338534512, 1509521.02023332

926876.949277192, 1509123.27263639



SURFACE LINE:

926961.727791832, 1509918.76783025, 17.337255545304

926960.784905988, 1509909.92052784, 17.5967922618954

926959.495263978, 1509897.8195371, 17.9999999999976

926956.961222233, 1509874.04207369, 18.8408790026287

926955.152832661, 1509857.07356204, 18.9253055191924

926954.733137925, 1509853.1354753, 18.9999999999992

926953.425948058, 1509840.8698292, 19

926952.34728068, 1509830.7484592, 18.4746701069538

926951.261204488, 1509820.55757069, 18.0000000000047

926949.714338317, 1509806.04298984, 17.417748275758

926949.211135065, 1509801.32132457, 16.99999999999

926948.24559231, 1509792.26142745, 16.3357683465923

926947.320953713, 1509783.58534291, 15.9999999999965

926945.745765587, 1509768.80501102, 15.1270116692096

926945.52674915, 1509766.74993228, 14.999999999994

926943.267918804, 1509745.55483713, 14.6277985786048

926938.774950744, 1509703.39634317, 12.2878769918627

926930.348695131, 1509624.33095884, 8.00000000000485

926929.996048573, 1509621.02199969, 8.16259775635394

926929.264281159, 1509614.15566729, 8.49999999999874

926920.661025618, 1509533.42945426, 7.43888730853264

926920.588969383, 1509532.75333496, 7.43000000000112

926920.464823584, 1509531.58844801, 7.43

926919.505654614, 1509522.58835749, 7.43

926919.338534512, 1509521.02023332, 7.45102837307614

926918.990139083, 1509517.75116343, 7.49486624152384

926911.001976811, 1509442.79650396, 8.4999999999987

926910.165681196, 1509434.94936079, 8.10661933152025

926909.939017085, 1509432.82252227, 7.99999999999897

926908.739543478, 1509421.56760121, 9.95267903519234

926904.244769564, 1509379.39216252, 15.0000000000075

926904.102610534, 1509378.0582535, 15.0387740814419

926903.729035542, 1509374.55291831, 15.0867969012042

926897.434773158, 1509315.49248895, 15.9781738077799

926896.574273054, 1509307.4182298, 15.9999999999997

926896.411921252, 1509305.89484762, 16.0433972636811

926893.200508924, 1509275.7614691, 16.2368033792506

926890.718883654, 1509252.47584086, 16.2607833309702

926888.956276935, 1509235.93691965, 16.0196644942395

926888.875454046, 1509235.17854095, 16.0224969076523

926888.838614126, 1509234.83286399, 16.0192968433707

926888.616743885, 1509232.75100739, 15.9999999999998

926884.453958932, 1509193.69069314, 15.6827684914094

926883.02304841, 1509180.2641493, 15.3751999775644

926882.178591014, 1509172.34042237, 15.0000000000026

926881.274928259, 1509163.86115871, 14.787701700033

926878.889832312, 1509141.48128604, 14.5972157657059

926877.286837312, 1509126.44003622, 14.5294050700424

926876.949277192, 1509123.27263639, 14.5237729661226



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 4500

REACH LENGTHS: 300, 300, 300



CUT LINE:

927260.03848953, 1509886.97588726

927217.64923221, 1509489.22829033

927175.25997489, 1509091.4806934



SURFACE LINE:

927260.03848953, 1509886.97588726, 14.9036758806864

927258.07994738, 1509868.5984614, 14.8610528223715

927255.836856016, 1509847.55104854, 14.8742604278528

927254.712046748, 1509836.99671918, 15.0000000000001

927254.35373003, 1509833.63455568, 15.1620626845224

927252.85709252, 1509819.59128125, 15.999999999998

927250.950038649, 1509801.69698109, 16.7518207257057

927250.059783452, 1509793.34352345, 16.9315237014162

927249.543486237, 1509788.49899468, 16.9301741798655

927248.874680799, 1509782.22344817, 16.9262585337156

927247.22027434, 1509766.69979348, 16.5446387546376

927246.687139344, 1509761.69727216, 16.420707120336

927244.906337996, 1509744.98762681, 16.1256662684087

927244.308444943, 1509739.37746658, 16.0000000000009

927244.128081054, 1509737.68507309, 15.9054937461547

927240.466968277, 1509703.3320577, 15.0000000000022

927232.267374338, 1509626.39348903, 9.89197649207316

927229.056187215, 1509596.26222365, 8.00000000000478

927228.802113974, 1509593.87819932, 8.11976119163342

927227.995437747, 1509586.30898128, 8.50000000000075

927225.912968895, 1509566.7687243, 8.23742130716102

927223.158904694, 1509540.92674246, 7.99111297752078

927219.509441998, 1509506.68304231, 7.54952748245125

927217.64923221, 1509489.22829033, 7.75978890934155

927214.155378351, 1509456.44470165, 8.15470280684776

927211.36862927, 1509430.2960305, 8.49999999999924

927210.470063082, 1509421.86458902, 8.08378141532012

927210.289189017, 1509420.16740844, 7.99999999999763

927208.634029308, 1509404.63668583, 10.1403641572442

927205.357065327, 1509373.88822193, 14.3732969023661

927204.838979059, 1509369.02690608, 15.0000000000117

927204.51642444, 1509366.00030613, 15.0504862984271

927203.392907724, 1509355.45810505, 15.176946108995

927197.914959322, 1509304.05732687, 15.8323270844458

927196.746077262, 1509293.08945293, 15.9390386603678

927195.795658489, 1509284.17146741, 15.9999999999997

927191.441595199, 1509243.31634703, 16.7802033254533

927190.30139516, 1509232.61760273, 17.0000000000003

927189.347682617, 1509223.66871105, 17.0235244681759

927189.097009541, 1509221.31659119, 17.0266932828669

927184.010915601, 1509173.59266843, 17.0088079315768

927183.808302715, 1509171.69150777, 17.0062984985081

927183.47220057, 1509168.53778843, 17.0036408376509

927181.506186078, 1509150.09024796, 16.9999999999999

927178.644061505, 1509123.23431222, 16.8654358173919

927177.518488068, 1509112.67281248, 16.7448446844931

927176.171874397, 1509100.03724428, 16.4069107065819

927175.25997489, 1509091.4806934, 16.4163789276433



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 4800

REACH LENGTHS: 300, 300, 300



CUT LINE:

927627.367597379, 1509798.57603026

927507.532523966, 1509416.94852184

927387.697450553, 1509035.32101343



SURFACE LINE:

927627.367597378, 1509798.57603026, 14.8872064607551

927625.64862933, 1509793.10179409, 14.9999999999996

927620.079225676, 1509775.36543712, 15.3654727418453

927617.721297614, 1509767.85636498, 15.3629955874839

927610.564898611, 1509745.0660529, 15.4567184184462

927604.536272168, 1509725.86725222, 15.4633807248558

927597.510010866, 1509703.49137746, 15.0910820969289

927597.129771876, 1509702.28046605, 15.0669308478424

927594.75871972, 1509694.72959884, 15.0428293079578

927591.14548655, 1509683.22287436, 15.0023094006804

927590.889184105, 1509682.40665203, 14.9999999999997

927588.919292205, 1509676.13332222, 14.7216132413926

927540.496021065, 1509521.92427651, 7.99999999999826

927539.54042409, 1509518.88107653, 8.15925815705809

927537.495870263, 1509512.3699779, 8.50000000000441

927528.780222279, 1509484.61407197, 8.11144689221796

927513.494663849, 1509435.93558902, 7.43000000000101

927509.704986806, 1509423.86696031, 7.43

927509.309038383, 1509422.60602053, 7.43

927507.532523966, 1509416.94852184, 7.50931015838569

927506.903893847, 1509414.94658252, 7.53737452633839

927485.341485356, 1509346.27880443, 8.5000000000001

927484.611067481, 1509343.9527112, 8.37809888238544

927482.345541228, 1509336.73790242, 7.99999999999964

927454.494847554, 1509248.04441285, 14.1740110770262

927449.400963553, 1509231.82239867, 15.000000000002

927446.479783736, 1509222.51959154, 15.3484446534674

927441.119391141, 1509205.44885247, 16.0000000000035

927434.754758817, 1509185.18000541, 16.7320798232216

927433.004631847, 1509179.60654035, 16.8719914379331

927430.118733747, 1509170.41609159, 17.0000000000017

927422.007124592, 1509144.58381141, 17.5703797052607

927413.962207617, 1509118.96391956, 17.9911044595459

927413.890665232, 1509118.73608525, 17.999999999998

927411.07106209, 1509109.75675982, 18.4044493460487

927406.841739979, 1509096.28803473, 18.9999999999987

927401.512276438, 1509079.31579251, 19.810750582315

927400.845141006, 1509077.19122893, 20.0000000000082

927400.180286395, 1509075.07392887, 20.0926008431863

927394.725017078, 1509057.7010448, 20.470771784599

927388.650488265, 1509038.35606316, 20.8866820798816

927387.697450553, 1509035.32101343, 20.9559191899528



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 5100

REACH LENGTHS: 300, 300, 300



CUT LINE:

928057.176074316, 1509624.74845269

927792.494892066, 1509324.84201434

927527.813709816, 1509024.93557599



SURFACE LINE:

928057.176074316, 1509624.74845269, 15.9978346811726

928057.10205733, 1509624.66458511, 16.0000000000034

928039.250563357, 1509604.4373142, 16.3525446441472

928034.941476259, 1509599.55474963, 16.4700485360832

928026.33295314, 1509589.80055597, 16.4810259881373

928007.475507357, 1509568.43345555, 16.3628266320111

927999.498023277, 1509559.39428315, 16.2194874220761

927987.934084611, 1509546.29135068, 16.000000000002

927970.55504439, 1509526.59941032, 15.4536125331535

927964.654505787, 1509519.91359495, 14.9999999999988

927937.726153217, 1509489.4014662, 13.2225101384494

927905.204929287, 1509452.55213541, 10.7637222552538

927860.789410351, 1509402.22555012, 7.99999999999928

927855.486403454, 1509396.21678933, 8.37424836013167

927853.704533753, 1509394.19777841, 8.50000000000191

927811.696396379, 1509346.59896253, 7.70696030528764

927797.025520974, 1509329.97560475, 7.42999999999944

927792.494892066, 1509324.84201434, 7.43

927786.889014023, 1509318.49007461, 7.43

927764.162540043, 1509292.73903402, 7.43

927723.724043537, 1509246.91875561, 8.23337070030925

927710.302981505, 1509231.71154338, 8.50000000000089

927704.361605896, 1509224.97945618, 8.05875051563978

927703.570536687, 1509224.08310705, 7.9999999999999

927690.908248213, 1509209.73565021, 8.87357919915925

927684.1914036, 1509202.12489025, 9.35765934753003

927632.97358744, 1509144.09071988, 12.9458666505323

927585.681155722, 1509090.50434613, 15.0000000000014

927585.674660339, 1509090.4969863, 15.0001543767325

927585.670361393, 1509090.49211523, 15.0002458272687

927585.617438683, 1509090.43214927, 15.0019004741021

927555.283276335, 1509056.06094648, 16.0000000000014

927551.990403446, 1509052.3298396, 16.1840603540183

927549.056099951, 1509049.00502254, 16.2843205315129

927532.374718945, 1509030.10358979, 16.7088958864917

927527.813709816, 1509024.93557599, 16.6874065269578



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 5400

REACH LENGTHS: 300, 300, 300



CUT LINE:

928282.105903077, 1509426.237566

928017.424720827, 1509126.33112765

927752.743538577, 1508826.4246893



SURFACE LINE:

928282.105903077, 1509426.237566, 17.9426822371642

928280.932329319, 1509424.90780646, 17.9285137422918

928277.400697177, 1509420.90616491, 17.9810023797833

928276.469675616, 1509419.85123778, 17.9848687825547

928275.888658595, 1509419.19289576, 17.9796655336881

928251.613857027, 1509391.68746746, 17.7960837673941

928240.195251186, 1509378.74920952, 17.000000000003

928238.909564699, 1509377.29241666, 16.9146805477418

928230.177224824, 1509367.39792802, 15.9999999999964

928228.424697086, 1509365.41216407, 15.8462137313877

928220.527844909, 1509356.46435451, 14.9999999999956

928135.813487787, 1509260.47573566, 11.317506549708

928060.550720343, 1509175.19657704, 7.99999999999831

928055.582155894, 1509169.56676817, 8.37521302578803

928053.929728923, 1509167.69442695, 8.50000000000163

928035.348345764, 1509146.64012911, 8.4153393132156

928017.424720827, 1509126.33112765, 8.34647274940724

928014.213072067, 1509122.69205466, 8.33413287870367

927994.369021889, 1509100.207047, 8.40945622750189

927983.194445257, 1509087.54529504, 8.44781874643109

927972.470691017, 1509075.39436345, 8.49999999999963

927970.736148843, 1509073.42897867, 8.37118036450813

927965.7382462, 1509067.76592712, 7.99999999999796

927901.991337579, 1508995.5352224, 11.6923069085264

927869.985563326, 1508959.26994021, 13.2294749345616

927839.744124654, 1508925.00380129, 14.9236417579762

927828.888495997, 1508912.70344469, 15.0000000000002

927826.154870374, 1508909.60601284, 15.1494676904891

927821.929773008, 1508904.81861582, 15.1349320428237

927816.522277473, 1508898.69146045, 15.2915286801865

927795.000327888, 1508874.30524912, 15.9743330117226

927793.81876942, 1508872.96644222, 15.9999999999995

927789.618805208, 1508868.20752322, 16.3859305283506

927785.668500292, 1508863.73148957, 17.0000000000016

927784.087252644, 1508861.93980062, 17.2551807172774

927775.358105797, 1508852.04892995, 17.9999999999998

927774.204558091, 1508850.74186165, 18.1846164333047

927768.486585937, 1508844.2629097, 19

927766.905898574, 1508842.47185559, 19.3103097318404

927759.118478602, 1508833.6480421, 20.0000000000054

927758.705971421, 1508833.18063615, 20.1849874045385

927752.743538577, 1508826.4246893, 20.8070908267948



END:





CROSS-SECTION:



STREAM ID: Alienemiento Rio

REACH ID: Alienemiento Rio

STATION: 5641.24

REACH LENGTHS: 241.24, 241.24, 241.24



CUT LINE:

928462.980801212, 1509266.60717546

928198.299618962, 1508966.70073712

927933.618436712, 1508666.79429877



SURFACE LINE:

928462.980801212, 1509266.60717546, 18.0280608935168

928451.597124539, 1509253.70849526, 18.2706742783875

928449.824639945, 1509251.70011848, 18.2860679561178

928440.893908599, 1509241.58083532, 18.0952621729549

928438.828292252, 1509239.24031516, 18.0000000000023

928430.501618094, 1509229.80548051, 17.7903754526208

928420.001204651, 1509217.90761316, 17.0000000000044

928414.378896351, 1509211.53705654, 16.2988968596284

928410.689625549, 1509207.35679689, 15.9999999999966

928400.529199951, 1509195.84416487, 15.1568806819693

928398.565023961, 1509193.61858533, 14.9999999999953

928362.705290858, 1509152.98643784, 13.3407910773881

928290.868371708, 1509071.58905861, 10.0900490821386

928233.418882719, 1509006.49386945, 7.99999999999804

928206.834472598, 1508976.37145694, 8.2989579165144

928198.299618962, 1508966.70073712, 8.28991905446933

928196.884934711, 1508965.09777875, 8.28842082891887

928183.629124039, 1508950.07781045, 8.23215079677201

928164.082935294, 1508927.93030529, 8.00000000000028

928062.728771377, 1508813.08736084, 13.7301450983466

928040.593174014, 1508788.00583404, 15.0000000000033

928030.748543231, 1508776.85102458, 15.6305869270255

928026.977823148, 1508772.57847592, 16.0000000000064

928007.033298886, 1508749.97962252, 16.8711249512322

928005.978567212, 1508748.78452124, 16.8485286889069

928003.764445763, 1508746.27573209, 16.7294619887339

927998.055459149, 1508739.80696152, 16.6656939255864

927977.216489171, 1508716.19462455, 16.3407020683998

927969.353785431, 1508707.2855081, 16.1402967053066

927966.986344876, 1508704.60299528, 16.082230258388

927965.819272976, 1508703.28060291, 16.0691617545488

927958.458349637, 1508694.94004661, 16.1866239587204

927943.773666784, 1508678.30104381, 16.4896750179628

927933.618436712, 1508666.79429877, 16.6036871666605



END:



END CROSS-SECTIONS:







Flow Title=QMA

Program Version=6.70

Number of Profiles= 1 

Profile Names=TR=100 AÑOS

River Rch & RM=Alienemiento Rio,Alienemiento Rio,5641.24 

 7887.77

Boundary for River Rch & Prof#=Alienemiento Rio,Alienemiento Rio, 1 

Up Type= 3 

Up Slope=0.011

Dn Type= 3 

Dn Slope=0.011

DSS Import StartDate=

DSS Import StartTime=

DSS Import EndDate=

DSS Import EndTime=

DSS Import GetInterval= 0 

DSS Import Interval=

DSS Import GetPeak= 0 

DSS Import FillOption= 0 




Geom Title=MAX

Program Version=6.70

Viewing Rectangle= 924379.273488446 , 928503.413546883 , 1511906.22883873 , 1508483.01019509 



River Reach=Alienemiento Rio,Alienemiento Rio

Reach XY= 16 

       925752.08      1511484.85       925740.57      1511481.94

       925565.14      1511439.25       925259.91      1511361.93

       925051.52      1511146.76       924988.94      1511068.22

       924935.73      1511000.58       924855.81      1510730.54

       924867.61      1510417.92       924984.15      1509952.18

       925244.64      1509602.88       925806.76      1509459.05

       926793.89      1509534.39       927308.02       1509479.6

       927787.88      1509328.92        928198.3       1508966.7

Rch Text X Y=926363.635,1510855.3125

Reverse River Text= 0 



Type RM Length L Ch R = 1 ,5641.24 ,241.24,241.24,241.24

XS GIS Cut Line=3

928462.9808012121509266.60717546928198.2996189621508966.70073712

927933.6184367121508666.79429877

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 34 

       0  18.028  17.204  18.271  19.882  18.286  33.379  18.095  36.501      18

  49.084   17.79  64.953      17   73.45  16.299  79.025      16   94.38  15.157

  97.348      15 151.542  13.341 260.105   10.09 346.926       8 387.102   8.299

     400    8.29 402.138   8.288 422.171   8.232  451.71       8 604.882   13.73

 638.334      15 653.212  15.631  658.91      16 689.052  16.871 690.646  16.849

 693.992  16.729 702.619  16.666 734.112  16.341 745.995   16.14 749.573  16.082

 751.336  16.069 762.461  16.187 784.653   16.49     800  16.604

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,5400    ,300,300,300

XS GIS Cut Line=3

928282.105903077  1509426.237566928017.4247208271509126.33112765

927752.743538577 1508826.4246893

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 42 

       0  17.943   1.774  17.929   7.111  17.981   8.518  17.985   9.396   17.98

  46.081  17.796  63.338      17  65.281  16.915  78.477      16  81.126  15.846

   93.06      15 221.085  11.318 334.826       8 342.335   8.375 344.832     8.5

 372.913   8.415     400   8.346 404.854   8.334 434.843   8.409 451.731   8.448

 467.937     8.5 470.558   8.371 478.111       8 574.449  11.692 622.818  13.229

  668.52  14.924 684.926      15 689.057  15.149 695.442  15.135 703.614  15.292

 736.139  15.974 737.925      16 744.272  16.386 750.242      17 752.632  17.255

 765.824      18 767.567  18.185 776.208      19 778.597   19.31 790.366      20

 790.989  20.185     800  20.807

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,5100    ,300,300,300

XS GIS Cut Line=3

928057.1760743161509624.74845269927792.4948920661509324.84201434

927527.8137098161509024.93557599

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 33 

       0  15.998    .112      16   27.09  16.353  33.602   16.47  46.612  16.481

   75.11  16.363  87.166  16.219 104.642      16 130.906  15.454 139.823      15

 180.519  13.223 229.667  10.764  296.79       8 304.804   8.374 307.497     8.5

 370.982   7.707 393.153    7.43 442.817    7.43  503.93   8.233 524.213     8.5

 533.192   8.059 534.387       8 553.523   8.874 563.674   9.358 641.077  12.946

 712.548      15 712.564      15 712.644  15.002 758.487      16 763.463  16.184

 767.897  16.284 793.107  16.709     800  16.687

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,4800    ,300,300,300

XS GIS Cut Line=3

927627.3675973791509798.57603026927507.5325239661509416.94852184

927387.6974505531509035.32101343

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 41 

       0  14.887   5.738      15  24.328  15.365  32.199  15.363  56.086  15.457

  76.209  15.463  99.662  15.091 100.931  15.067 108.846  15.043 120.907  15.002

 121.762      15 128.337  14.722  289.97       8  293.16   8.159 299.985     8.5

 329.077   8.111 380.099    7.43  394.07    7.43     400   7.509 402.098   7.537

 474.072     8.5  476.51   8.378 484.072       8 577.036  14.174 594.039      15

 603.789  15.348 621.682      16 642.926  16.732 648.768  16.872 658.401      17

 685.477   17.57  712.33  17.991 712.569      18 721.981  18.404 736.098      19

 753.887  19.811 756.114      20 758.333  20.093 776.542  20.471 796.819  20.887

     800  20.956

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,4500    ,300,300,300

XS GIS Cut Line=3

 927260.038489531509886.97588726 927217.649232211509489.22829033

 927175.25997489 1509091.4806934

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 48 

       0  14.904  18.481  14.861  39.648  14.874  50.262      15  53.643  15.162

  67.766      16  85.762  16.752  94.163  16.932  99.035   16.93 105.346  16.926

 120.957  16.545 125.988  16.421 142.792  16.126 148.434      16 150.136  15.905

 184.684      15 262.058   9.892  292.36       8 294.757    8.12  302.37     8.5

  322.02   8.237 348.009   7.991 382.446    7.55     400    7.76 432.969   8.155

 459.266     8.5 467.745   8.084 469.452       8 485.071   10.14 515.993  14.373

 520.882      15 523.926   15.05 534.528  15.177  586.22  15.832  597.25  15.939

 606.218      16 647.305   16.78 658.064      17 667.063  17.024 669.429  17.027

 717.423  17.009 719.335  17.006 722.507  17.004 741.059      17 768.067  16.865

 778.688  16.745 791.395  16.407     800  16.416

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,4200    ,300,300,300

XS GIS Cut Line=3

926961.7277918321509918.76783025926919.3385345121509521.02023332

926876.9492771921509123.27263639

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 48 

       0  17.337   8.897  17.597  21.067      18  44.979  18.841  62.044  18.925

  66.004      19  78.339      19  88.518  18.475  98.766      18 113.363  17.418

 118.112      17 127.223  16.336 135.948      16 150.812  15.127 152.879      15

 174.194  14.628 216.591  12.288 296.104       8 299.432   8.163 306.337     8.5

 387.521   7.439   388.2    7.43 398.423    7.43     400   7.451 403.288   7.495

 478.667     8.5 486.558   8.107 488.697       8 500.016   9.953  542.43      15

 543.772  15.039 547.297  15.087 606.692  15.978 614.812      16 616.344  16.043

 646.648  16.237 670.065  16.261 686.698   16.02  687.46  16.022 687.808  16.019

 689.902      16 729.183  15.683 742.686  15.375 750.654      15 759.182  14.788

 781.688  14.597 796.815  14.529     800  14.524

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,3900    ,300,300,300

XS GIS Cut Line=3

926590.1127736221509920.00013484 926620.553048711509521.16007961

926650.9933237991509122.32002439

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 46 

       0  15.882   3.254      16   12.55  16.607  18.998      17  22.526  17.303

  31.994      18  34.775  18.277  42.632  18.525   51.34  18.359  71.271      18

  97.887  17.562 120.433  17.332 137.333  17.578 152.603  17.751 176.693      17

  188.44  16.526 191.664      16 199.557   15.65 216.298      15 241.403  13.775

 330.659       8 331.811   8.058 340.664     8.5 350.011   8.332 386.813    7.43

 432.289    7.43 454.511    7.93 470.522     8.5 474.627   8.296 480.577       8

 561.402  14.234 570.753      15 602.806  15.546 628.929      16 635.998  16.704

 643.531      17 664.984      17 679.754    16.8 708.316      16 717.934  15.795

 749.856      15 772.911  14.286 783.401      14 791.612  13.256 799.887      13

     800      13

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,3600    ,300,300,300

XS GIS Cut Line=3

926290.9827322031509897.16992852926321.423007291 1509498.3298733

 926351.863282381509099.48981807

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 38 

       0    17.4   23.73  17.486  45.699  17.655  72.202      17  78.973  16.866

  91.897  16.464  98.355      16 113.508  15.362 128.169      15 133.922  14.943

 155.587  14.727 170.546   14.65 266.339   9.831 280.613    9.26 307.762       8

 316.198   8.408 318.092     8.5 371.826   7.579 379.245    7.43 423.397    7.43

 440.625   7.658 492.214   8.339 504.404     8.5 513.118    8.07  514.53       8

 526.912   8.748 670.282  14.758 691.112  14.572 716.228      15 719.741  15.288

 734.257  15.112 738.881  15.036 743.577      15 755.512  14.594  773.69  14.168

 778.069  14.143 789.853  14.492     800  14.681

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,3300    ,300,300,300

XS GIS Cut Line=3

925991.8526907831509874.33972221926022.2929658721509475.49966698

 926052.733240961509076.65961176

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 56 

       0   14.87   5.835      15  25.278  15.391  47.092      16  73.882  16.705

  82.535      17  91.383  17.533  97.902  17.838 102.711      18 105.709   18.25

 122.935      19 132.586  19.843 135.065      20 143.249  20.694  147.83      20

 152.174  19.589 157.097      19 166.593  18.298 169.415      18 177.923  17.399

 182.142      17 184.421  16.804 190.788      16 197.605  15.449 202.934      15

 231.312   12.79 288.696       8 294.905   8.305 298.872     8.5 316.567   7.809

 335.825    7.43 425.457    7.43 447.701   7.934 467.756     8.5 476.624   8.059

   477.8       8 486.794   8.742 609.806      15 614.545  15.006 619.992  15.009

 622.812  15.011 641.311  15.016 648.224  15.015 666.936  15.011 673.374  15.008

 689.926      15 710.871   14.95 719.788  14.905 721.493  14.911 729.732  14.762

 758.994  14.288 767.884  14.216  775.34  14.242 788.099      14  791.15  13.736

     800  13.718

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,3000    ,300,300,300

XS GIS Cut Line=3

925824.6914485481509867.34820018925725.5365429821509479.83264603

925475.0731760571508516.57116218

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 138 

       0  15.963    .231  15.962  21.976  15.899  31.866  15.915  60.061      16

   81.04  16.874  84.388      17  117.58      17 137.348  16.132 139.777      16

 142.853  15.844 148.514  15.598 157.525      15 185.434  13.898 334.313       8

 365.646   8.188 394.298   8.223     400   8.219 421.772   8.201  439.62       8

 499.298  11.103 569.636  14.841 570.836  14.848 575.825   14.89 579.857  14.875

 592.081  14.987 596.124      15 619.288  15.367 628.462  15.399 673.861      15

 688.606  14.949 691.192  14.816 695.118      15 707.768  15.015  711.35   15.13

 719.786  15.304 742.666      16 759.704  16.821 762.982      17 777.912   17.33

 787.957   17.46 813.804   17.42 838.277      18 845.872   18.13 847.975  18.141

 867.589   18.13 883.648  18.021 889.444      18 890.438  17.958 903.883      17

 909.162  16.635 927.174      16 934.535  15.674  951.34      15 984.583  14.385

   997.8  14.2961007.163  14.2731009.651  14.2891017.133      141032.146  13.388

1041.618      131049.198  13.1151053.952      13 1062.54  13.4971075.673      14

1079.581  14.1221103.467  14.765 1107.33   14.811118.089      151123.456  15.386

1132.941      161141.533  16.4121148.397      171155.094  17.8721156.853      18

1161.755  18.2561176.179      191186.394  19.7671191.808      201196.147  20.539

1202.806      211203.699      211211.568  20.7021220.331      201225.928  19.805

1234.373  19.5531241.418      191245.535  18.745 1255.59      181261.339  17.606

 1273.08    16.41278.318      161289.999  15.0181290.902  14.9391300.563      14

1304.492   14.611305.134  14.8721307.885      161308.067  16.0781309.079    16.5

1309.865  16.9221310.005      171310.148  17.0821310.873    17.5 1311.42  17.863

1311.626      181312.081  18.0571312.124  18.0591312.582  18.004 1312.61      18

1312.753      181313.141  17.9981315.175  17.9921315.656  17.9931317.742      18

1317.891  18.2341318.029    18.51318.102    18.51318.647  18.2031319.028      18

1319.408  17.7981319.972    17.51320.548  17.1941320.913      171321.583  16.636

1321.834    16.51323.508  16.1871332.132  14.5581335.681  13.8851337.947  13.455

1345.203      12 1353.34  11.9871369.722  11.9711390.345  11.9941392.986  11.996

1394.132  11.9971395.201      121395.291  12.006

#Mann= 3 ,0,0

       0    .022       0       0    .022       01395.291    .022       0

Bank Sta=0,1395.291

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,2700    ,300,300,300

XS GIS Cut Line=3

925534.0547829411509941.71437935925434.8998773751509554.19882521

925224.5201185431508728.14483985

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 100 

       0  16.907  18.443   16.85  36.592   16.88  55.773  16.786  94.028  16.173

  95.191  16.158 101.356      16 122.798  15.009 122.935      15 124.645  14.922

 208.852  11.484 301.485       8 329.274   7.757 350.571   7.563 390.389   7.452

 392.672   7.448 398.327   7.462     400   7.465 428.932   7.524 443.409   7.563

 474.146   7.839 491.442       8 530.035  11.934 560.117      15  565.79  15.185

 585.229      16 587.838  16.201 596.392  16.758 600.696      17 620.319      17

  625.65   16.92 651.805      16 655.982  15.847 677.265      15 711.186  14.449

 744.871      14  826.51      14 837.671   14.13 855.534   14.57 867.018      15

 883.812  15.616 895.456      16 898.597   16.16 910.049      17 919.561  17.444

 926.146  17.395 934.775  17.271 941.615  17.241  946.58      17 965.162  16.358

 970.057      16 986.873  15.008  987.18      151002.815  14.1871006.275  14.321

1013.622  14.8431018.118      151041.307  15.8571049.271  15.7931052.055  15.824

  1070.2  15.6521111.339  15.1131125.332      15 1137.05  15.4011142.488  15.757

1154.992  14.2951156.526  14.6511157.972  15.0291158.105  15.0591160.312  15.532

1167.327  17.013 1169.64    17.51170.056  17.6391171.135      181171.842  17.478

1171.966  17.4221172.424  17.7251172.666  17.8491172.899      181173.129  17.991

1175.025  17.8771176.814  17.8011177.115  17.7991179.513  17.5611179.766  17.551

1179.861  17.5461179.943  17.541 1180.13    17.51180.305  17.4351181.502      17

1182.322  16.7681183.183    16.5 1183.77  16.3551184.423  16.1981189.873  15.529

1193.062  15.0781197.738  14.252 1213.64  13.2451232.898      111252.423      11

#Mann= 3 ,0,0

       0    .022       0       0    .022       01252.423    .022       0

Bank Sta=0,1252.423

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,2400    ,300,300,300

XS GIS Cut Line=3

925503.3539206211509925.06797709925182.7011120371509685.94086372

924862.0483034531509446.81375036

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 72 

       0  16.932   2.327  16.936  20.497      17  52.989  17.887   56.23      18

  58.033  18.037  68.388  18.054  69.603   18.05  70.812      18  74.299  17.836

  87.796      17  98.419  16.722 107.796      16 122.297  15.067 123.638      15

 128.125  14.777 187.065  12.176 261.695       8 270.566   7.926  314.06   7.563

  349.23    7.18 397.844    6.65 405.911    6.65 454.096    7.18 488.965   7.563

 510.473   7.744 540.874       8  578.36  10.607 594.638  10.553 635.004  14.464

 642.031      15 643.886  15.041 663.181  15.314 710.963  15.864     715      16

 723.541  16.331 727.813  16.373 734.197  16.495 737.699  16.681 742.219   16.92

 743.741      17 743.863  17.001 744.106  17.002 744.466      17 744.478      17

 745.038  16.984 745.096  16.985 745.605      17 745.896  17.111 746.844    17.5

 747.079  17.771 747.273      18 747.529  17.989 747.569  17.987 747.743  17.992

 747.918      18 752.221  17.631 753.744    17.5 754.499  17.343 756.224      17

 756.675  16.992 756.765  16.992 756.985  16.995 757.055  16.995 757.186  16.996

 757.325  16.996 757.877  16.735 758.116  16.626 758.783    16.5 760.526  16.472

 796.384      16     800  15.903

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,2100    ,300,300,300

XS GIS Cut Line=3

925324.0085855951510165.55758353925003.3557770111509926.43047016

924682.702968428 1509687.3033568

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 66 

       0  16.728   3.865  16.764  18.847      17  23.016  17.074  45.214      18

  73.286  18.861  79.148      19  81.721      19  83.931  18.832  84.865      18

  94.379  17.323  98.073      17 101.067  16.738 107.561      16 120.708  15.314

 127.245      15 219.372  10.987 292.297       8 314.731   7.757 334.781   7.563

 391.309   6.933     400   6.836 416.694    6.65 419.274    6.65 473.996   7.242

 503.655   7.563 510.336   7.626 556.955       8 559.655   8.146 561.999    8.31

   562.3   8.331 562.625   8.353 562.962   8.377 563.322   8.402 565.638   8.444

 682.896      15 683.437  15.367  683.58  15.425 683.768  15.509 684.005   15.62

 684.798  16.108 685.494  16.469 687.933   17.97 687.961      18 688.974  17.937

  692.33  17.718 694.161  17.827 695.244  17.886  696.93      18  697.27   17.57

  697.32    17.5 697.587  17.317 697.644  17.255 697.976      17 698.425      17

 698.496  17.001 698.564  17.001 698.599      17 698.754      17  722.16  16.309

 735.091   15.93 735.184  15.928 763.981      15 795.872      15 797.304  15.147

     800    15.3

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,1800    ,300,300,300

XS GIS Cut Line=3

925307.1649189031510309.14061069924919.1279294261510212.04635341

924531.0909399491510114.95209613

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 68 

       0  17.316   5.274  17.817    8.89      18  14.222      18  18.122  17.949

  60.499      17  68.902  16.682   87.98      16 105.761  15.444 115.356      15

 277.954   9.381 314.211       8  323.16   7.922 364.232   7.563 381.649   7.543

     400   7.522  410.15   7.511 423.134   7.497  429.95   7.504 480.969   7.563

 500.795   7.735 528.002       8 596.794  12.514 643.379      15 647.327  15.227

 660.506      16 681.726  16.909 690.532      17 704.533  17.327 708.092  17.273

 720.746      17 721.928  16.998 725.324  16.998 726.011  16.997 727.356  16.997

 727.755  16.998 735.592  16.997 736.456  16.997 737.204  16.998  739.22  16.998

 739.716  16.999 741.711  16.999 742.002      17 743.072      17 743.536  17.144

 744.691    17.5 747.136  17.463 748.817  17.447 749.295  17.451 749.471  17.449

 749.854  17.455 751.129  17.468 753.585    17.5 753.788  17.388 754.483      17

 755.255  16.589 755.424    16.5 764.173  16.747 766.297  16.807 767.648  16.845

 768.562  16.871 769.671  16.902 770.264  16.919 773.555  16.898  790.09  16.916

 792.113  16.907 792.643  16.905     800  16.938

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,1500    ,300,300,300

XS GIS Cut Line=3

925264.0182762971510520.72628466924864.3029907451510505.63686797

924419.7062608521510484.72223906

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 57 

       0  14.786    1.45  14.817  14.659  14.986  20.049  14.983  34.098      15

  46.686  15.025  54.484  15.028  58.757  15.115  63.115  15.028  83.334      15

  99.001  14.881 189.114  11.493 223.645  10.304 278.845       8 340.619   7.641

 352.682   7.563 364.738   7.552 399.516   7.525     400   7.525 412.344   7.536

 444.494   7.563 460.944   7.694 496.819       8 548.416  10.655  628.16      15

 630.238  15.146 643.504      16 649.317  16.817 655.514      17 694.062      17

 709.651  16.274 714.884  16.085 716.151  16.066 719.929      16 725.975  15.788

 738.286      15 768.374  16.487 771.616  16.831 773.212      17 773.318   17.21

 773.471    17.5 774.987  17.507 775.979  17.509 777.393  17.513 779.973  17.505

 781.416    17.5 781.984  17.364 783.529      17 783.875  16.999 784.575  16.998

 784.817  16.998 788.531  16.681 817.794  14.063 830.061  13.793 837.986   13.52

 841.222  13.574 845.088  13.498

#Mann= 3 ,0,0

       0    .022       0       0    .022       0 845.088    .022       0

Bank Sta=0,845.088

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,1200    ,300,300,300

XS GIS Cut Line=3

925260.6348070861510688.89093743924877.077090471 1510802.3963471

924493.5193738551510915.90175678

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 106 

       0      19    4.85      19   13.46   18.29  19.775      18  24.831  17.847

  45.838      17  64.371   16.25  70.787      16   75.29  15.628  87.487  15.512

 111.767      15 113.352  14.995 126.021  14.952 133.859  14.978 138.401  14.993

 139.863      15 141.834  15.078 149.153   15.05 161.184  15.099 167.939  15.084

 181.223      15 214.808  13.101 297.655       8 327.716   7.643 333.037   7.563

 350.963    7.56 385.166   7.552     400   7.554 405.448   7.555 436.839   7.563

 464.041   7.792 484.882       8 534.631  12.079 579.688      15 584.409  15.657

  588.62      16 607.699  16.028 609.751  16.073 614.638  16.024 622.986  16.017

 633.613      16  638.36  16.071 641.373  16.111 649.626  16.137 658.414      16

 661.971   16.57 672.281      17 673.937  17.418 674.356    17.5 674.626  17.496

 674.746  17.495 674.963  17.497 675.075  17.498 675.175    17.5 676.513  17.923

 677.038      18 677.752  18.016 677.998  18.021 678.793  18.012 679.275      18

 679.756  17.963 680.293  17.954 680.461  17.953 680.534  17.946 681.456  17.857

 683.209  17.768 683.229  17.769 684.054    17.5 685.471  17.092 685.786      17

 685.997  16.951 686.127  16.899 687.451    16.5   687.6   16.48 687.669  16.479

 687.881  16.396 688.372   16.23 688.973      16 690.797   15.91 694.497  15.726

 697.263  15.589 699.215  15.493 700.557  15.427 701.756  15.368 702.558  15.329

 703.307  15.294 703.872  15.267 704.024   15.26 704.167  15.253 704.675   15.23

 705.041  15.214 705.343    15.2 705.614  15.188  705.64  15.187 705.665  15.185

 707.872      15 711.011  14.812   722.7      14 727.595  13.561 734.351      13

 737.624  12.426 750.509  12.552 755.261  12.628 765.909      13 793.066  13.636

     800  13.902

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,900     ,300,300,300

XS GIS Cut Line=3

925306.3026501371510824.63335154924993.4627303511511073.89462929

924680.6228105661511323.15590705

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 96 

       0    14.3   2.153      14   2.908  14.432   7.646   13.34   8.414      13

  38.288      13  45.963  13.469  52.895      14  57.734  14.026  60.302  14.033

  75.509  14.089  86.601  14.056   96.74      14  113.79      14 123.762  14.101

 171.918      15 181.387  15.745 185.354      16 202.444  16.746  208.85  16.885

 213.582   16.98 221.889  16.866  236.21   16.72 245.615   16.56 255.243      16

  271.82   15.04 272.387      15 274.767  14.748 347.822       8 392.351   7.558

 397.646   7.507   398.2   7.509 399.841   7.522     400   7.523 450.229       8

 485.137  11.693  519.09      15 530.612  16.899  531.13  16.932 531.746      16

 533.988  16.592 543.671  16.756 554.299  16.413 559.753      16 584.666  15.698

 608.806  15.651  612.53  15.685 622.429  15.902 622.667      16 623.185  16.212

  623.88    16.5 624.761  16.875 624.928  16.922 625.232  16.971 625.409  16.996

 625.528      17 625.662  17.006 625.975   17.05 626.296  17.107 626.484  17.173

 627.211    17.5 632.424  17.995  632.48      18 632.484  18.006 632.485  18.008

 632.768    18.5 632.913    18.5 632.929  18.492  633.53  18.217 633.563  18.198

 634.019      18 634.956  17.588 635.131    17.5  635.56  17.318 636.258      17

 637.372  16.521  637.42    16.5 637.448  16.499 642.088  15.641 645.047  15.133

 647.553  14.641  658.58      13 662.117   12.78 678.488      12 686.657  11.539

 701.867      11  706.82  10.788 722.643  10.228   738.2  10.727 742.063   10.88

 743.985      11 744.919  11.061 774.209      12 786.743  12.076  796.93  12.368

     800  12.315

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,600     ,300,300,300

XS GIS Cut Line=3

925482.7462559661511017.05365077925195.4143749711511295.33478589

924908.0824939751511573.61592101

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 65 

       0  15.669   1.581  15.678   8.657      16  19.898  16.179  45.093      17

  50.132  17.712  54.174  17.799  57.185  17.785  69.747  17.772   80.22  17.668

 118.387      17 122.307  16.995 123.564  16.973 142.423  16.732 190.676      16

 197.675  15.669 216.567      15 247.303  12.956 302.923       8 317.322   7.861

 354.583     7.5 423.551     7.5 465.188   7.909 472.987   7.986 474.407       8

  508.65  10.944 552.806  14.741 556.322      15 557.307  15.057 568.793      16

 576.075   16.64 582.659      17 587.667  17.242 595.546      18   609.3  16.279

 616.121  15.571 616.805    15.5 616.961  15.553 618.166      16 618.985  16.393

 619.213    16.5 619.405  16.603 620.242      17 622.011  17.005 623.699  17.009

 625.791  17.014 627.722  17.009 631.237      17 631.934  16.573 632.043    16.5

 633.627  18.503 633.828  18.742 636.286  18.929 704.426  17.882  706.17  17.883

 727.422  17.762 739.732  17.927 742.188      18 742.643   18.03 744.219  18.013

 762.364  18.124 775.358   18.05 782.337      18 790.098  17.579     800  17.291

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,300     ,300,300,300

XS GIS Cut Line=3

925559.074350769 1511025.0764654925460.8565537231511412.83059413

925362.6387566761511800.58472285

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 83 

       0  16.249   7.901    16.1  42.173  16.196  63.915  16.511  80.252  16.883

  89.203  16.968 108.263  16.928 120.049  16.939 129.694  16.816 131.045  16.798

 162.171  16.626 174.234  16.481 198.345      16 206.542  15.733 217.299      15

 307.297   8.902 318.864       8 323.198   7.976 333.239   7.983 381.759   7.928

     400   7.947  409.27   7.956 444.125       8 485.928   9.576 642.424  15.257

 644.092  15.264 644.311  15.264 645.991  15.271 647.762  15.279 649.538  15.287

 673.314  15.108 673.696  15.114 674.024   15.12 674.388  15.127 674.835  15.136

 675.339  15.146 675.819  15.157 676.484  15.175 677.337  15.201 679.616  15.594

 682.356  15.889 683.556   15.99 683.879  15.988 684.688  15.999 684.768      16

 685.088  16.116   686.1    16.5 687.199   16.91 687.433      17  687.59  17.058

 688.726    17.5  689.29  17.714 690.007      18 691.528      18 692.325  17.564

 692.406    17.5 693.217  17.497 693.592  17.496 694.038  17.495  694.18  17.494

 694.343  17.495 694.405  17.495 695.282  17.497 696.178  17.497 696.257  17.498

 696.292  17.498 696.434    17.5 697.969    17.5 698.585  17.146 698.638  17.107

  698.66  17.082 698.699      17 698.716  16.949  698.93    16.5 699.043  16.156

 701.198  16.014 704.305  16.035  705.06      16 737.177  15.477 749.577   15.29

 768.677      15 793.376  14.673     800  14.532

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,0       ,,,

XS GIS Cut Line=3

925850.0409971121511097.02930701925752.0807793431511484.84858932

925654.1205615741511872.66787163

Node Last Edited Time=jun/11/2026 12:37:38

#Sta/Elev= 41 

       0  17.697     .66  17.698   8.307  17.774  20.712  17.728  48.429  17.367

   57.63  17.357  74.591  17.676  80.974  17.745  97.992      18  136.83      18

 156.855  17.352 174.183      17 207.084  16.108 209.095      16 210.203  15.929

 224.887      15 299.054  10.676 330.198   9.008 337.879    8.66 361.921       8

 425.083       8 456.811   9.538 487.813  11.587 546.548  13.189 603.745  14.916

 609.045  14.936 629.453      15 646.792  15.122 677.198  15.614 696.224  15.889

 699.095  15.905 704.574      16 719.253      16 755.159  15.103 757.335  15.054

 758.698  15.016 763.407      15 786.182  14.504 790.459  14.561 798.347  14.718

     800  14.868

#Mann= 3 ,0,0

       0    .022       0       0    .022       0     800    .022       0

Bank Sta=0,800

XS Rating Curve= 0 ,0

XS HTab Horizontal Distribution= 5 , 5 , 5 

Exp/Cntr=0.3,0.1



LCMann Time=dic/30/1899 00:00:00

LCMann Region Time=dic/30/1899 00:00:00

LCMann Table=0

Chan Stop Cuts=-1 







Use User Specified Reach Order=0

GIS Units=Meters

GIS DTM Type=

GIS DTM=

GIS Stream Layer=

GIS Cross Section Layer=

GIS Map Projection=

GIS Projection Zone=

GIS Datum=

GIS Vertical Datum=

GIS Data Extents=,,,



GIS Ratio Cuts To Invert=-1

GIS Limit At Bridges=0

Composite Channel Slope=5





Plan Title=Plan 01

Program Version=6.70

Short Identifier=Plan 01                                                         

Simulation Date=,,,

Geom File=g01

Flow File=f01

Mixed Flow

K Sum by GR= 0 

Std Step Tol= 0.003 

Critical Tol= 0.003 

Num of Std Step Trials= 20 

Max Error Tol= 0.1 

Flow Tol Ratio= 0.001 

Split Flow NTrial= 30 

Split Flow Tol= 0.006 

Split Flow Ratio= 0.02 

Log Output Level= 0 

Friction Slope Method= 1 

Unsteady Friction Slope Method= 2 

Unsteady Bridges Friction Slope Method= 1 

Parabolic Critical Depth

Global Vel Dist= 0 , 0 , 0 

Global Log Level= 0 

CheckData=Verdadero

Encroach Param=-1 ,0,0, 0 

Flow Ratio Target=

Flow Ratio Tolerance=0.1

Flow Ratio Initial Ratio=

Flow Ratio Min Ratio=0.5

Flow Ratio Max Ratio=4

Flow Ratio Max Iterations= 10 

Flow Ratio Reference=

Computation Interval=1MIN

Output Interval=1HOUR

Instantaneous Interval=1HOUR

Mapping Interval=1HOUR

Computation Time Step Use Courant=        0

Computation Time Step Use Time Series=    0

Computation Time Step Max Courant=

Computation Time Step Min Courant=

Computation Time Step Count To Double=0

Computation Time Step Max Doubling=0

Computation Time Step Max Halving=0

Computation Time Step Residence Courant=0

Run HTab= 0 

Run UNet= 0 

Run Sediment= 0 

Run PostProcess= 0 

Run WQNet= 0 

Run RASMapper= 0 

UNET Theta= 1 

UNET Theta Warmup= 1 

UNET ZTol= 0.006 

UNET ZSATol= 0.006 

UNET QTol=

UNET MxIter= 20 

UNET Max Iter WO Improvement= 0 

UNET MaxInSteps= 0 

UNET DtIC= 0 

UNET DtMin= 0 

UNET MaxCRTS= 20 

UNET WFStab= 2 

UNET SFStab= 1 

UNET WFX= 1 

UNET SFX= 1 

UNET Gravity=9.80665

UNET 1D Methodology=Finite Difference

UNET DSS MLevel= 4 

UNET Pardiso=0

UNET DZMax Abort= 30 

UNET Use Existing IB Tables=-1 

UNET Froude Reduction=Falso

UNET Froude Limit= 0.8 

UNET Froude Power= 4 

UNET D1 Cores= 0 

UNET WindReference=Eulerian

UNET WindDragFormulation=Hsu (1988)

UNET D2 Coriolis=0

UNET D2 Cores= 0 

UNET D2 Theta= 1 

UNET D2 Theta Warmup= 1 

UNET D2 Z Tol= 0.003 

UNET D2 Volume Tol= 0.003 

UNET D2 Max Iterations= 20 

UNET D2 Advanced Convergence=0

UNET D2 WS Max Tol=0.045

UNET D2 WS RMS Tol=0.006

UNET D2 WS Stall Tol=1

UNET D2 Equation= 0 

UNET D2 TotalICTime=

UNET D2 RampUpFraction=0.1

UNET D2 TimeSlices= 1 

UNET D2 Turbulence Formulation=None

UNET D2 Eddy Viscosity=0.3

UNET D2 Transverse Eddy Viscosity=0.1

UNET D2 Smagorinsky Mixing=0.05

UNET D2 BCVolumeCheck=0

UNET D2 Latitude=

UNET D2 Cores=0

UNET D2 SolverType=PARDISO (Direct)

UNET D2 Minimum Iterations= 3 

UNET D2 Maximum Iterations= 30 

UNET D2 Restart Number= 10 

UNET D2 Relaxation Coeff=1.3

UNET D2 SOR Precondition Iterations= 10 

UNET D2 ILUT Maximum Fill= 8 

UNET D2 ILUT Tolerance=1E-08

UNET D2 Convergence Tolerance=0.00001

Secondary Flow Approach=None

Spiral Intensity Factor=1

Spiral Intensity Adaptation Factor=1

Spiral Intensity Diffusion Factor=1

Momentum Dispersion Factor=1

Flow Smoothing Iterations=10

Minimum Radius Of Flow Curvature=

PS Theta= 1 

PS WS Tol= 0.003 

PS Volume Tol= 0.003 

PS Max Iterations= 20 

PS Equation= 0 

PS Advance Time Step=-1

PS Target Courant=0.9

PS Time Slices= 1 

PS Iterate With 2D=0

PS Project Initial WSE from DS=-1

PS Ramp Up Initial WSE from US=-1

PS Cores=0

UNET D1D2 MaxIter= 0 

UNET D1D2 ZTol=0.003

UNET D1D2 QTol=0.1

UNET D1D2 MinQTol=0.03

Write IC File= 0 

Write IC File at Fixed DateTime=0

IC Time=,,

Write IC File Reoccurance=

Write IC File at Sim End=0

Echo Input=Falso

Echo Parameters=Falso

Echo Output=Falso

Write Detailed= 0 

HDF Write Warmup=0

HDF Write Time Slices=0

HDF Flush=0

HDF Compression= 1 

HDF Chunk Size= 1 

HDF Spatial Parts= 1 

HDF Use Max Rows=0

HDF Fixed Rows= 1 

Calibration Method= 0 

Calibration Iterations= 20 

Calibration Max Change=0.05

Calibration Tolerance=0.2

Calibration Maximum=1.5

Calibration Minimum=0.5

Calibration Optimization Method= 1 

Calibration Window=,,,

WQ AD Non Conservative

WQ ULTIMATE=-1

WQ Max Comp Step=1HOUR

WQ Output Interval=15MIN

WQ Output Selected Increments= 0 

WQ Create Restart=0

WQ Fixed Restart=0

WQ Restart Simtime=

WQ Restart Date=

WQ Restart Hour=

WQ System Summary=0

WQ Write To DSS=0

Sorting and Armoring Iterations= 10 

XS Update Threshold= 0.02 

Bed Roughness Predictor= 0 

Processes Affected by Predictor=Sediment Only

Hydraulics Update Threshold= 0.02 

Energy Slope Method= 1 

Volume Change Method= 1 

Sediment Retention Method= 0 

Sediment TS Multiplier= 1 

Warm Up Method= 0 

Warm Up Duration=

Warm Up Duration - Concentration=

Warm Up Duration - Gradation=

Warm Up Duration - Bathymetry=

XS Weighting Method= 0 

Number of US Weighted Cross Sections= 1 

Number of DS Weighted Cross Sections= 1 

Upstream XS Weight=0

Main XS Weight=1

Downstream XS Weight=0

Number of DS XS's Weighted with US Boundary= 1 

Upstream Boundary Weight= 1 

Weight of XSs Associated with US Boundary= 0 

Number of US XS's Weighted with DS Boundary= 1 

Downstream Boundary Weight= 0.5 

Weight of XSs Associated with DS Boundary= 0.5 

Percentile Method= 0 

Sediment Output Level= 3 

Mass or Volume Output= 0 

Output Increment Type= 1 

Profile and TS Output Increment= 1 

Transport Output Increment 1 

XS Output Flag= 0 

XS Output Increment= 10 

Read HDF5 Sediment Hotstart= 0 

Sediment Hotstart Type= 0 

Sediment Hotstart File=

Sediment Hotstart Date=

Sediment Hotstart Time=

Write Gradation File= 0 

Read Gradation Hotstart= 0 

Gradation File Name=

Write HDF5 File= 1 

Write Binary Output= 1 

Write DSS Sediment File= 0 

DSS Sediment Output Type= 1 

DSS Location=

Summary Reach=

SV Curve= 0 

Specific Gage Flag= 0 

Subcell Erosion Methods= 0 

Subcell Deposition Methods= 0 

Advection Scheme= 1 

Matrix Solver= 0 

Implicit Weighting Factor= 1 

Maximum Outer Loop Convergence Iterations= 5 

Convergence Maximum Absolute= 0.001 

Convergence RMSE= 0.0001 

Grain Fractions Max Abs Error= 0.001 

Max Subgrid Regions= 1 

Max Subgrid Length Scale= 3.402823E+38 

Initial Layer Thickness= 3 

Min Layer Thickness= 0.1 

Max Layer Thickness= 6 

Number of Layers= 5 





Proj Title=MODEL

Current Plan=p01

Default Exp/Contr=0.3,0.1

SI Units

Geom File=g01

Flow File=f01

Plan File=p01

Y Axis Title=Elevation

X Axis Title(PF)=Main Channel Distance

X Axis Title(XS)=Station

BEGIN DESCRIPTION:



END DESCRIPTION:

DSS Start Date=

DSS Start Time=

DSS End Date=

DSS End Time=

DSS Export Filename=

DSS Export Rating Curves= 0 

DSS Export Rating Curve Sorted= 0 

DSS Export Volume Flow Curves= 0 

DXF Filename=

DXF OffsetX= 0 

DXF OffsetY= 0 

DXF ScaleX= 1 

DXF ScaleY= 10 

GIS Export Profiles= 0 




HEC-RAS 6.7 Beta 5 Development

Section - Arrays Sizes

Plan 01                                                         

       1       1       0      60    1278       F

       1       1       0       0

      20      20       0       0       0       0       0       0

       0       0       0       F       F       0       0       0       0       0       0       0

       0       0       F       T       0       0       0       F       0       0       F

       0

       0       0

       1       1       0       F       T       T       0      20      30       F       F       F       0

       1

       0     .01       F   .0098      20   .3281   .0098       F       5       T       F

Section - Expansion and Contraction Coefficients

      .1      .3       1

Section - Job Control

       1       1       1       F       F       1

Section - Flow Data

       1       0TR=100 AÑOS

  278554       1

Section - Flow and Seasonal Roughness Flag (plan)

       F       F

Section - Junction Information

Section - Reach Boundaries

       T       T       1      20        Alienemiento Rio       F       F

       3       0    .011

       3       0    .011

Section - Encroachment Data

Section - Observed Water Surface Data

Section - Roughness Change Factors

Section - Breach Data

Section - Storage Area Data

Section - Storage Area Connection Data

Section - Pump Station Data

Section - River Reach Data

NODE   1Alienemiento Rio5641.24   791.47  791.47  791.47       0                      3045270.01      4950678.15

       1       F

      34

       0  59.147  56.444  59.944   65.23  59.993 109.511  59.367 119.754  59.055

 161.037  58.366   213.1  55.774 240.978  53.474 259.268  52.493 309.646  49.728

 319.383  49.213 497.185   43.77 853.363  33.1041138.209  26.247 1270.02  27.228

1312.336  27.198 1319.35  27.1921385.075  27.0081481.988  26.2471984.521  45.046

2094.271  49.2132143.084  51.2832161.778  52.4932260.669  55.3512265.899  55.279

2276.877  54.885 2305.18  54.6782408.504  53.612 2447.49  52.9532459.229  52.762

2465.013   52.722501.512  53.1072574.321  54.1012624.672  54.475

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio5400     984.252 984.252 984.252       0                     3044676.596     4951201.876

       1       F

      42

       0  58.868    5.82  58.822   23.33  58.993  27.946  59.006  30.827  58.989

 151.184  58.386 207.802  55.774 214.176  55.495  257.47  52.493 266.161  51.988

 305.315  49.213 725.344  37.133 1098.51  26.2471123.146  27.4771131.339  27.887

1223.468  27.6081312.336  27.3821328.261  27.343 1426.65  27.5891482.057  27.717

1535.226  27.8871543.826  27.4641568.606  26.2471884.675   38.362043.366  43.402

2193.307  48.9632247.133  49.2132260.686  49.7012281.634  49.6562308.445  50.171

2415.154  52.4082421.014  52.4932441.837   53.762461.424  55.7742469.265  56.611

2512.546  59.0552518.264  59.6622546.614  62.3362554.452  63.3532593.064  65.617

2595.108  66.2242624.672  68.264

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio5100     984.252 984.252 984.252       0                     3043938.639      4951853.17

       1       F

      33

       0  52.487    .367  52.493  88.878  53.652 110.243  54.035 152.927  54.072

 246.424  53.684 285.978  53.212 343.314  52.493 429.482  50.702 458.737  49.213

 592.254  43.383 753.501  35.315 973.721  26.2471000.013  27.4741008.848  27.887

1217.133  25.2851289.872  24.3771452.812  24.3771653.314  27.0111719.859  27.887

1749.318   26.441753.238  26.247 1816.02  29.1141849.324  30.7022103.271  42.474

2337.756  49.2132337.809  49.2132338.071  49.2192488.474  52.493  2504.8  53.097

2519.347  53.4252602.057   54.822624.672  54.747

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio4800     984.252 984.252 984.252       0                     3043003.723     4952155.351

       1       F

      41

       0  48.842  18.825  49.213  79.816   50.41  105.64  50.404 184.009  50.712

  250.03  50.732 326.975  49.511 331.138  49.432 357.106  49.354 396.677  49.219

 399.482  49.213 421.053  48.301 951.345  26.247 961.811  26.768 984.203  27.887

1079.649  26.6111247.044  24.3771292.881  24.3771312.336  24.6361319.219  24.728

1555.354  27.8871563.353  27.4871588.163  26.2471893.163  46.5031948.947  49.213

1980.935  50.3542039.639  52.4932109.337  54.8952128.504  55.3542160.108  55.774

 2248.94  57.6442337.041  59.0262337.825  59.0552368.704  60.381 2415.02  62.336

2473.383  64.9972480.689  65.6172487.969  65.922 2547.71  67.1622614.235  68.527

2624.672  68.753

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio4500     984.252 984.252 984.252       0                     3042052.651     4952392.488

       1       F

      48

       0  48.898  60.633  48.757 130.079  48.799 164.902  49.213 175.994  49.744

 222.329  52.493 281.371  54.961 308.934  55.551 324.918  55.545 345.623  55.531

 396.841  54.281 413.346  53.875 468.478  52.907 486.988  52.493 492.572  52.182

 605.919  49.213  859.77  32.454 959.186  26.247  967.05   26.64 992.028  27.887

1056.496  27.0241141.762  26.2171254.744   24.771312.336  25.4591420.502  26.755

1506.778  27.8871534.596  26.5221540.197  26.247 1591.44  33.268 1692.89  47.156

1708.931  49.2131718.917  49.3771753.701  49.7931923.294  51.9421959.482  52.293

1988.904  52.4932123.704  55.0522159.003  55.7742188.527  55.8532196.289  55.863

 2353.75  55.8042360.023  55.794 2370.43  55.7872431.296  55.7742519.905  55.331

2554.751  54.938 2596.44  53.8292624.672  53.858

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio4200     984.252 984.252 984.252       0                      3041073.95     4952496.788

       1       F

      48

       0   56.88   29.19  57.733  69.117  59.055 147.569  61.814 203.556   62.09

 216.549  62.336 257.018  62.336 290.413  60.614 324.035  59.055 371.926  57.146

 387.507  55.774 417.398  53.596 446.024  52.493  494.79  49.629 501.572  49.213

 571.503  47.992   710.6  40.315  971.47  26.247 982.388  26.7811005.043  27.887

1271.394  24.4061273.622  24.3771307.162  24.3771312.336  24.4461323.123   24.59

 1570.43  27.8871596.319  26.5981603.337  26.2471640.472  32.6541779.626  49.213

1784.029  49.3411795.594  49.4981990.459  52.421  2017.1  52.4932022.126  52.635

2121.549  53.2712198.376   53.352252.946  52.5592255.446  52.5662256.588  52.556

2263.458  52.4932392.333  51.4532436.634  50.4432462.776  49.2132490.755  48.517

2564.593   47.892614.222  47.6672624.672  47.651

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio3900     984.252 984.252 984.252       0                      3040093.68     4952497.246

       1       F

      46

       0  52.106  10.676  52.493  41.175  54.485  62.329  55.774  73.904  56.768

 104.967  59.055 114.091  59.964 139.869  60.778 168.438  60.233 233.829  59.055

 321.152  57.618 395.121  56.864 450.568  57.671 500.666  58.238 579.701  55.774

 618.241  54.219 628.819  52.493 654.715  51.345 709.639  49.213 792.005  45.194

1084.839  26.2471088.619  26.4371117.664  27.887 1148.33  27.3361269.072  24.377

1418.271  24.3771491.178  26.0171543.707  27.8871557.175  27.2181576.696  26.247

 1841.87  46.6991872.549  49.213 1977.71  51.0042063.416  52.4932086.608  54.803

2111.322  55.7742181.706  55.7742230.164  55.1182323.871  52.4932355.427  51.821

2460.157  49.2132535.797   46.872570.213  45.9322597.152  43.4912624.301  42.651

2624.672  42.651

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio3600     984.252 984.252 984.252       0                      3039112.28     4952422.343

       1       F

      38

       0  57.087  77.854  57.369 149.931  57.923 236.883  55.774 259.098  55.335

 301.499  54.016 322.687  52.493 372.402    50.4 420.502  49.213 439.377  49.026

 510.456  48.317 559.534  48.064 873.816  32.254 920.646  30.3811009.718  26.247

1037.395  27.5851043.609  27.8871219.901  24.8651244.242  24.3771389.098  24.377

 1445.62  25.1251614.875  27.3591654.869  27.8871683.458  26.4761688.091  26.247

1728.714  28.7012199.088  48.4192267.428  47.808 2349.83  49.2132361.355  50.157

 2408.98   49.58 2424.15  49.3312439.557  49.2132478.714  47.8812538.353  46.483

 2552.72  46.4012591.381  47.5462624.672  48.166

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio3300     984.252 984.252 984.252       0                      3038130.88      4952347.44

       1       F

      56

       0  48.786  19.144  49.213  82.933  50.495 154.501  52.493 242.395  54.806

 270.784  55.774 299.813  57.523 321.201  58.524 336.978  59.055 346.814  59.875

  403.33  62.336 434.993  65.102 443.127  65.617 469.977  67.894 485.007  65.617

 499.259  64.268  515.41  62.336 546.565  60.033 555.823  59.055 583.737  57.083

 597.579  55.774 605.056  55.131 625.945  52.493  648.31  50.686 665.794  49.213

 758.898  41.962 947.165  26.247 967.536  27.247 980.551  27.8871038.606   25.62

1101.788  24.3771395.856  24.3771468.835   26.031534.633  27.8871563.727   26.44

1567.585  26.2471597.093  28.6812000.676  49.2132016.224  49.2322034.094  49.242

2043.346  49.2492104.039  49.2652126.719  49.262 2188.11  49.2492209.232  49.239

2263.537  49.2132332.254  49.0492361.509  48.9012367.103  48.9212394.134  48.432

2490.138  46.8772519.304   46.642543.767  46.7262585.627  45.9322595.636  45.066

2624.672  45.007

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio3000     984.252 984.252 984.252       0                     3037157.269     4952361.655

       1       F

     138

       0  52.372    .758  52.369    72.1  52.162 104.547  52.215 197.051  52.493

 265.879  55.361 276.864  55.774 385.761  55.774 450.617  52.927 458.586  52.493

 468.678  51.982 487.251  51.175 516.814  49.213 608.379  45.5971096.827  26.247

1199.626  26.8641293.629  26.9781312.336  26.9651383.766  26.9061442.323  26.247

1638.117  36.4271868.885  48.6911872.822  48.714 1889.19  48.8521902.418  48.802

1942.523   49.171955.787  49.2132031.785  50.4172061.883  50.522 2210.83  49.213

2259.206  49.045 2267.69  48.6092280.571  49.2132322.073  49.2622333.825  49.639

2361.503   50.212436.568  52.4932492.467  55.1872503.222  55.7742552.205  56.857

2585.161  57.2832669.961  57.1522750.252  59.0552775.171  59.482 2782.07  59.518

2846.421  59.4822899.108  59.1242918.123  59.0552921.385  58.9172965.495  55.774

2982.815  54.5773041.909  52.493 3066.06  51.4243121.194  49.2133230.259  47.195

3273.622  46.9033304.341  46.8273312.503   46.883337.051  45.9323386.306  43.924

3417.382  42.6513442.251  43.0283457.848  42.6513486.024  44.2813529.111  45.932

3541.933  46.3323620.299  48.4423632.972  48.5893668.271  49.2133685.879  50.479

3716.998  52.4933745.187  53.8453767.707  55.7743789.678  58.6353795.449  59.055

3811.532  59.8953858.855  62.3363892.369  64.8523910.131  65.6173924.367  67.385

3946.214  68.8983949.144  68.8983974.961   67.924003.711  65.6174022.073  64.977

 4049.78   64.154072.894  62.3364086.401  61.499 4119.39  59.0554138.251  57.762

4176.771  53.8064193.957  52.493 4232.28  49.2724235.243  49.0124266.939  45.932

4279.829  47.9334281.936  48.7934290.961  52.4934291.559  52.7494294.878  54.134

4297.458  55.5184297.917  55.7744298.386  56.0434300.765  57.4154302.559  58.606

4303.235  59.0554304.728  59.2424304.869  59.2494306.372  59.0684306.463  59.055

4306.933  59.0554308.206  59.0494314.879  59.0294316.457  59.032  4323.3  59.055

 4323.79  59.8234324.242  60.6964324.482  60.696 4326.27  59.721 4327.52  59.055

4328.766  58.3924330.617  57.4154332.506  56.4114333.704  55.7744335.902   54.58

4336.726  54.1344342.218  53.1074370.512  47.7624382.156  45.554 4389.59  44.144

4413.396   39.374440.092  39.3274493.839  39.2754561.499   39.354570.164  39.357

4573.924   39.364577.431   39.374577.727   39.39

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0224577.727    .022

                                       F       F       04577.727       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio2700     984.252 984.252 984.252       0                     3036203.738     4952605.634

       1       F

     100

       0  55.469  60.509  55.282 120.052  55.381 182.982  55.072 308.491  53.061

 312.306  53.012 332.533  52.493 402.881  49.242  403.33  49.213  408.94  48.957

  685.21  37.677 989.124  26.2471080.295  25.4491150.167  24.8131280.804  24.449

1288.294  24.4361306.847  24.4821312.336  24.4911407.257  24.6851454.754  24.813

1555.597  25.7191612.343  26.247 1738.96  39.1541837.654  49.2131856.266   49.82

1920.043  52.4931928.602  53.1531956.667   54.981970.787  55.7742035.167  55.774

2052.657  55.5122138.468  52.4932152.172  51.9912221.998  49.2132333.287  47.405

2443.802  45.9322711.647  45.9322748.264  46.358 2806.87  47.8022844.547  49.213

2899.646  51.2342937.848  52.4932948.153  53.0182985.725  55.7743016.932  57.231

3038.537   57.073066.847  56.6633089.288  56.5653105.577  55.7743166.542  53.668

3182.602  52.4933237.772  49.239 3238.78  49.2133290.075  46.5453301.427  46.985

3325.531  48.6983340.282  49.2133416.362  52.024 3442.49  51.8143451.624  51.916

3511.155  51.3523646.125  49.5833692.034  49.2133730.479  50.528 3748.32  51.696

3789.344    46.93794.377  48.0683799.121  49.3083799.557  49.4063806.798  50.958

3829.813  55.8173837.402  57.4153838.767  57.8713842.306  59.0553844.626  57.343

3845.033  57.1593846.535  58.1533847.329   58.563848.094  59.0553848.849  59.026

3855.069  58.6523860.938  58.4023861.926  58.3963869.793  57.6153870.623  57.582

3870.935  57.5663871.204  57.5493871.818  57.4153872.392  57.2013876.319  55.774

3879.009  55.0133881.834  54.134 3883.76  53.6583885.902  53.1433903.783  50.948

3914.245  49.4693929.587  46.7593981.759  43.4554044.941  36.0894108.999  36.089

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0224108.999    .022

                                       F       F       04108.999       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio2400     984.252 984.252 984.252       0                     3035376.311     4953037.853

       1       F

      72

       0  55.551   7.635  55.564  67.247  55.774 173.848  58.684 184.482  59.055

 190.397  59.177  224.37  59.232 228.356  59.219 232.323  59.055 243.763  58.517

 288.045  55.774 322.897  54.862 353.661  52.493 401.237  49.432 405.636  49.213

 420.358  48.481  613.73  39.948 858.579  26.247 887.684  26.0041030.381  24.813

1145.768  23.5561305.262  21.8181331.729  21.8181489.816  23.5561604.216  24.813

 1674.78  25.4071774.521  26.2471897.506    34.81950.912  34.6232083.346  47.454

2106.401  49.2132112.487  49.3472175.791  50.2432332.556  52.0472345.801  52.493

2373.822  53.5792387.838  53.7172408.783  54.1172420.272  54.7282435.102  55.512

2440.095  55.7742440.495  55.7782441.293  55.7812442.474  55.7742442.513  55.774

2444.351  55.7222444.541  55.725 2446.21  55.7742447.165  56.1382450.276  57.415

2451.047  58.3042451.683  59.0552452.523  59.0192452.654  59.0122453.225  59.029

2453.799  59.0552467.917  57.8442472.913  57.415 2475.39    56.9 2481.05  55.774

 2482.53  55.7482482.825  55.7482483.547  55.7582483.776  55.7582484.206  55.761

2484.662  55.7612486.473  54.9052487.257  54.5472489.446  54.1342495.164  54.042

2612.808  52.4932624.672  52.175

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio2100     984.252 984.252 984.252       0                     3034787.904     4953826.866

       1       F

      66

       0  54.882   12.68      55  61.834  55.774  75.512  56.017  148.34  59.055

  240.44   61.88 259.672  62.336 268.114  62.336 275.364  61.785 278.428  59.055

 309.642  56.834 321.762  55.774 331.585  54.915  352.89  52.493 396.024  50.243

  417.47  49.213 719.724  36.047  958.98  26.2471032.582  25.4491098.363  24.813

1283.822  22.7461312.336  22.4281367.106  21.8181375.571  21.8181555.105   23.76

1652.411  24.8131674.331   25.02 1827.28  26.2471836.139  26.7261843.829  27.264

1844.816  27.3331845.883  27.4051846.988  27.4841848.169  27.5661855.768  27.703

2240.472  49.2132242.247  50.4172242.717  50.6072243.333  50.8832244.111  51.247

2246.712  52.8482248.996  54.0322256.998  58.957 2257.09  59.0552260.413  58.848

2271.424   58.132277.431  58.4882280.984  58.6812286.516  59.0552287.631  57.644

2287.795  57.4152288.671  56.8142288.858  56.6112289.948  55.7742291.421  55.774

2291.654  55.7782291.877  55.7782291.991  55.774  2292.5  55.7742369.291  53.507

2411.716  52.2642412.021  52.257  2506.5  49.2132611.129  49.2132615.827  49.695

2624.672  50.197

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio1800     984.252 984.252 984.252       0                     3034511.563     4954763.928

       1       F

      68

       0  56.811  17.303  58.455  29.167  59.055   46.66  59.055  59.455  58.888

 198.488  55.774 226.056  54.731 288.648  52.493 346.985  50.669 378.465  49.213

 911.923  30.7781030.876  26.2471060.236  25.9911194.987  24.8131252.129  24.747

1312.336  24.6781345.636  24.6421388.235  24.5961410.597  24.6191577.982  24.813

1643.028  25.377 1732.29  26.2471957.986  41.0562110.823  49.2132123.776  49.957

2167.014  52.4932236.634  55.4762265.525  55.774 2311.46  56.8472323.136   56.67

2364.652  55.774 2368.53  55.7682379.672  55.7682381.926  55.7642386.339  55.764

2387.648  55.768 2413.36  55.7642416.194  55.7642418.648  55.7682425.262  55.768

 2426.89  55.7712433.435  55.771 2434.39  55.774  2437.9  55.7742439.423  56.247

2443.212  57.4152451.234  57.2932456.749  57.2412458.317  57.2542458.894  57.247

2460.151  57.2672464.334   57.312472.392  57.4152473.058  57.0472475.338  55.774

2477.871  54.4262478.425  54.1342507.129  54.9442514.098  55.141 2518.53  55.266

2521.529  55.3512525.167  55.4532527.113  55.509 2537.91   55.442592.159  55.499

2598.796  55.4692600.535  55.4632624.672  55.571

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio1500     984.252 984.252 984.252       0                     3034331.688      4955727.16

       1       F

      57

       0   48.51   4.757  48.612  48.094  49.167  65.778  49.157  111.87  49.213

 153.169  49.295 178.753  49.304 192.772   49.59  207.07  49.304 273.406  49.213

 324.806  48.822 620.453  37.707 733.743  33.806 914.846  26.2471117.516  25.069

1157.093  24.8131196.647  24.7771310.748  24.6881312.336  24.6881352.835  24.724

1458.314  24.8131512.283  25.2431629.984  26.2471799.265  34.9572060.892  49.213

 2067.71  49.6922111.234  52.4932130.305  55.1742150.636  55.7742277.106  55.774

2328.251  53.392 2345.42  52.7722349.577   52.712361.972  52.4932381.808  51.798

2422.198  49.2132520.912  54.0912531.549   55.222536.785  55.7742537.133  56.463

2537.635  57.4152542.608  57.4382545.863  57.4442550.502  57.4572558.967  57.431

2563.701  57.4152565.564  56.9692570.633  55.7742571.768  55.7712574.065  55.768

2574.859  55.7682587.044  54.7282683.051  46.1382723.297  45.2532749.298  44.357

2759.915  44.5342772.598  44.285

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222772.598    .022

                                       F       F       02772.598       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio1200     984.252 984.252 984.252       0                     3034373.611      4956700.78

       1       F
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       0  62.336  15.912  62.336   44.16  60.007  64.879  59.055  81.467  58.553

 150.387  55.774 211.191  53.314 232.241  52.493 247.014  51.273 287.031  50.892

  366.69  49.213  371.89  49.196 413.455  49.055  439.17   49.14 454.072   49.19

 458.868  49.213 465.335  49.469 489.347  49.377 528.819  49.537 550.981  49.488

 594.564  49.213 704.751  42.982 976.558  26.2471075.184  25.0751092.641  24.813

1151.453  24.8031263.668  24.7771312.336  24.783 1330.21  24.7871433.199  24.813

1522.444  25.564 1590.82  26.2471754.039  39.6291901.864  49.2131917.352  51.368

1931.168  52.4931993.763  52.5852000.495  52.7332016.529  52.5722043.917  52.549

2078.783  52.4932094.357  52.7262104.242  52.8582131.319  52.9432160.151  52.493

2171.821  54.3642205.646  55.7742211.079  57.1462212.454  57.415 2213.34  57.402

2213.733  57.3982214.446  57.4052214.813  57.4082215.141  57.4152219.531  58.802

2221.253  59.0552223.596  59.1082224.403  59.1242227.011  59.0942228.593  59.055

2230.171  58.9342231.933  58.9042232.484  58.9012232.723  58.8782235.748  58.586

2241.499  58.2942241.565  58.2972244.272  57.4152248.921  56.0762249.954  55.774

2250.646  55.6142251.073  55.4432255.417  54.1342255.906  54.0682256.132  54.065

2256.827  53.7932258.438  53.248 2260.41  52.4932266.394  52.1982278.533  51.594

2287.608  51.1452294.012   50.832298.415  50.6142302.349   50.42 2304.98  50.292

2307.438  50.1772309.291  50.089 2309.79  50.0662310.259  50.0432311.926  49.967

2313.127  49.9152314.117  49.8692315.007  49.8292315.092  49.8262315.174   49.82

2322.415  49.2132332.713  48.5962371.063  45.9322387.123  44.4912409.288  42.651

2420.026  40.768  2462.3  41.181 2477.89   41.432512.825  42.6512601.923  44.738

2624.672   45.61

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio900      984.252 984.252 984.252       0                     3034755.457     4957591.522

       1       F

      96

       0  46.916   7.064  45.932   9.541  47.349  25.085  43.766  27.605  42.651

 125.617  42.651 150.797   44.19  173.54  45.932 189.416  46.017 197.841   46.04

 247.733  46.224 284.124  46.115 317.388  45.932 373.327  45.932 406.043  46.263

 564.035  49.213 595.102  51.657 608.117  52.493 664.186  54.941 685.203  55.397

 700.728  55.709 727.982  55.335 774.967  54.856 805.823  54.331 837.411  52.493

 891.798  49.344 893.658  49.213 901.467  48.3861141.148  26.2471287.241  24.797

1304.613  24.6291306.431  24.6361311.814  24.6781312.336  24.6821477.129  26.247

1591.657  38.3631703.051  49.2131740.853  55.4431742.552  55.5511744.573  52.493

1751.929  54.4361783.698  54.9741818.566  53.848 1836.46  52.4931918.196  51.503

1997.395  51.3482009.613   51.46 2042.09  52.1722042.871  52.493 2044.57  53.189

 2046.85  54.1342049.741  55.3642050.289  55.5182051.286  55.6792051.867  55.761

2052.257  55.7742052.697  55.7942053.724  55.9382054.777  56.1252055.394  56.342

2057.779  57.4152074.882  59.0392075.066  59.0552075.079  59.0752075.082  59.081

 2076.01  60.6962076.486  60.6962076.539  60.669 2078.51  59.7672078.619  59.705

2080.115  59.0552083.189  57.7032083.763  57.4152085.171  56.8182087.461  55.774

2091.115  54.2032091.273  54.1342091.365  54.1312106.588  51.3162116.296  49.649

2124.518  48.0352160.696  42.651  2172.3  41.929 2226.01   39.372252.812  37.858

2302.713  36.0892318.963  35.3942370.876  33.5562421.916  35.194 2434.59  35.696

2440.896  36.089 2443.96  36.2892540.056   39.372581.178  39.619  2614.6  40.577

2624.672  40.404

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio600      984.252 984.252 984.252       0                     3035418.027     4958318.033

       1       F

      65

       0  51.407   5.187  51.437  28.402  52.493  65.282  53.081 147.943  55.774

 164.475   58.11 177.736  58.396 187.615   58.35 228.829  58.307 263.189  57.966

 388.409  55.774  401.27  55.758 405.394  55.686 467.267  54.895 625.577  52.493

  648.54  51.407 710.522  49.213 811.362  42.507 993.842  26.2471041.083  25.791

 1163.33  24.6061389.603  24.6061526.207  25.9481551.795  26.2011556.453  26.247

1668.799  35.9061813.668  48.3631825.203  49.2131828.435    49.41866.119  52.493

 1890.01  54.5931911.611  55.7741928.041  56.5681953.891  59.0551999.016  53.409

2021.394  51.0862023.638  50.853 2024.15  51.0272028.104  52.4932030.791  53.783

2031.539  54.1342032.169  54.4722034.915  55.7742040.719  55.7912046.256  55.804

 2053.12   55.822059.455  55.8042070.988  55.7742073.274  54.3732073.632  54.134

2078.829  60.7052079.488   61.492087.552  62.1032311.109  58.6682316.831  58.671

2386.555  58.2742426.942  58.816    2435  59.0552436.493  59.1542441.663  59.098

2501.194  59.4622543.825  59.2192566.722  59.0552592.185  57.6742624.672  56.729

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio300      984.252 984.252 984.252       0                     3036288.897     4958703.521

       1       F

      83

       0   53.31  25.922  52.822 138.363  53.136 209.695   54.17 263.294   55.39

 292.661  55.669 355.194  55.538 393.862  55.574 425.505  55.171 429.938  55.112

 532.057  54.547 571.634  54.072 650.738  52.493 677.631  51.617 712.923  49.213

1008.192  29.2061046.142  26.2471060.361  26.1681093.304  26.191 1252.49   26.01

1312.336  26.0731342.749  26.1021457.103  26.2471594.252  31.417 2107.69  50.056

2113.163  50.0792113.881  50.0792119.393  50.1022125.203  50.128 2131.03  50.154

2209.035  49.5672210.289  49.5872211.365  49.6062212.559  49.6292214.026  49.659

2215.679  49.6922217.254  49.7282219.436  49.7872222.234  49.8722229.711  51.161

2238.701  52.1292242.638  52.4612243.698  52.4542246.352   52.492246.614  52.493

2247.664  52.8742250.984  54.134 2254.59  55.4792255.358  55.7742255.873  55.965

  2259.6  57.415 2261.45  58.1172263.802  59.0552268.793  59.0552271.407  57.625

2271.673  57.4152274.334  57.4052275.564  57.4022277.028  57.3982277.493  57.395

2278.028  57.3982278.232  57.3982281.109  57.4052284.049  57.4052284.308  57.408

2284.423  57.4082284.888  57.4152289.925  57.4152291.946  56.2532292.119  56.125

2292.191  56.043 2292.32  55.7742292.375  55.6072293.077  54.1342293.448  53.005

2300.518  52.5392310.712  52.6082313.189  52.493 2418.56  50.7782459.242  50.164

2521.906  49.2132602.939   48.142624.672  47.677

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F

NODE   1Alienemiento Rio0                                      0                     3037244.358     4958939.799

       1       F

      41

       0  58.061   2.165  58.064  27.254  58.314  67.953  58.163 158.888  56.978

 189.075  56.946 244.721  57.992 265.663  58.219 321.496  59.055 448.917  59.055

 514.616  56.929 571.467  55.774 679.409  52.848 686.007  52.493 689.642   52.26

 737.818  49.213 981.148  35.0261083.327  29.5541108.527  28.4121187.405  26.247

1394.629  26.2471498.724  31.2931600.436  38.0151793.136  43.2711980.791  48.937

1998.179  49.0032065.135  49.2132122.021  49.6132221.778  51.2272284.199  52.129

2293.619  52.1822311.594  52.4932359.754  52.4932477.556  49.5512484.695   49.39

2489.167  49.2652504.616  49.2132579.337  47.5852593.369  47.7722619.249  48.287

2624.672   48.78

Section - XS Manning's/Roughness Data

       2       F       F       0

       0    .0222624.672    .022

                                       F       F       02624.672       F       F      .1      .3                

       0       0       F

       0       F




Magangué Bolivar, julio del 2026.

Sefiores

ALCALDIA DE MAGANGUE
Secretaria de planeacion
Magangué, Bolivar

ASUNTO: CERTIFICACION DE ELABORACION DE ESTUDIO HIDROLOGICO E
HIDRAULICO

Certifico que he realizado y soy responsable de las memorias del estudio hidroldgico e
hidraulico asociado al proyecto denominado: “MEJORAMIENTO DE LA VIA
TERCIARIA QUE COMPRENDE EL TRAMO DESDE MAGANGUE AL
CORREGIMIENTO DE MADRID JURISDICCION DEL MUNICIPIO DE
MAGANGUE, DEPARTAMENTO DE BOLIVAR? el cual se pretende implementar en

el Municipio de Magangué. Cabe mencionar. Certifico que las memorias fueron establecidas

de acuerdo con los requisitos técnicos vigentes (Manual de drenaje Invias 2011).

Para los fines pertinentes, anexo copia de Cédula, Tarjeta Profesional y original del

certificado de vigencia y antecedentes profesionales.

Atentamente,

JOSE DAVID ARRIETA TURIZO
INGENIERO CIVIL
M.P. 08202-319294 ATL
Ingeniero Civil
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