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Project: Carolina Crossroads D/B By: DPH Date: 

Location: Richland & Lexington Counties, SC Checked: MMD Date: May 2020

Rational Basins - Composite C Values

PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST

7.63 7.63 0.00 0.00 16.35 16.35 23.77 23.77 0.00 0.00 0.00 0.00

0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55

2.80 2.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40

10.12 10.12 0.32 0.32 5.67 5.66 37.73 37.73 6.97 6.97 0.00 0.00

0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

5.34 5.36 1.19 2.48 2.91 4.18 4.05 5.61 2.44 2.96 4.75 5.09

0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

0.23 0.18 1.97 0.08 1.81 0.64 2.45 0.54 1.21 0.35 5.23 0.94

0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15

2.40 2.38 1.19 1.87 3.63 3.38 2.80 4.22 3.41 4.49 3.50 7.70

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

28.52 28.47 4.65 4.74 30.37 30.21 70.81 71.87 14.02 14.77 13.47 13.73

0.66 0.66 0.41 0.62 0.57 0.60 0.68 0.69 0.63 0.64 0.44 0.48
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Time of Concentration, Discharges Basin ID: CND-3_Pre

Sheet Flow (Applicable to Tc only)

0.4

300  ft

3.7  in 0.100  ft/ft

0.42  hr  = 25.20  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

122  ft 0.025  ft/ft

2.55  ft/s

 = 0.01  hr  = 0.80  min

Channel flow

1  ft
2 2  ft

0.500  ft  0.014  ft/ft

0.24

0.46  ft/s 138  ft

0.08  hr  = 4.97  min

Pipe flow

994  ft 2  ft/s

 = 0.14  hr  = 8.28  min

22. Watershed or subarea Tc or Tt, Total = 0.65  hr  = 39.25  min

Intensity & Discharge Calculation

23. Q = CIACf (Rational Equation)

24. intensity (i) = a/(b+tc)^c (in/hr)

25. A = Drainage Area (Acres) 28.52

26. Rational C Value 0.6610

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 2.87 1.00 54.19

5-year 258.5057 32.7568 1.0177 3.33 1.00 62.74

10-year 267.5425 31.3999 1.0090 3.64 1.00 68.70

25-year 279.7735 29.5904 0.9974 4.11 1.10 85.23

50-year 288.7131 28.2613 0.9888 4.48 1.20 101.43

100-year 296.6622 27.0486 0.9811 4.84 1.25 114.14

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Cross sectional flow area, a 12. Wetted perimeter, pw

13. Hydraulic radius, r = a/pw 14. Channel slope, s

21. Travel time, Tt = L / 60*V*60

15. Manning's roughness coefficient, n

16. V=1.49 r
2/3

 s
1/2

 / n  =  17. Flow length, L

18. Travel time, Tt = L / 3600* V   =

19. Flow length, L 20. Assumed Velocity, V



Time of Concentration, Discharges Basin ID: CND-3_Post

Sheet Flow (Applicable to Tc only)

0.4

300  ft

3.7  in 0.100  ft/ft

0.42  hr  = 25.20  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

122  ft 0.025  ft/ft

2.55  ft/s

 = 0.01  hr  = 0.80  min

Channel flow

1  ft
2 2  ft

0.500  ft  0.014  ft/ft

0.24

0.46  ft/s 138  ft

0.08  hr  = 4.97  min

Pipe flow

994  ft 2  ft/s

 = 0.14  hr  = 8.28  min

22. Watershed or subarea Tc or Tt, Total = 0.65  hr  = 39.25  min

Intensity & Discharge Calculation

23. Q = CIACf (Rational Equation)

24. intensity (i) = a/(b+tc)^c (in/hr)

25. A = Drainage Area (Acres) 28.47

26. Rational C Value 0.6623

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 2.87 1.00 54.20

5-year 258.5057 32.7568 1.0177 3.33 1.00 62.75

10-year 267.5425 31.3999 1.0090 3.64 1.00 68.71

25-year 279.7735 29.5904 0.9974 4.11 1.10 85.25

50-year 288.7131 28.2613 0.9888 4.48 1.20 101.45

100-year 296.6622 27.0486 0.9811 4.84 1.25 114.16

21. Travel time, Tt = L / 60*V*60

15. Manning's roughness coefficient, n

16. V=1.49 r
2/3

 s
1/2

 / n  =  17. Flow length, L

18. Travel time, Tt = L / 3600* V   =

19. Flow length, L 20. Assumed Velocity, V

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Cross sectional flow area, a 12. Wetted perimeter, pw

13. Hydraulic radius, r = a/pw 14. Channel slope, s

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s



Time of Concentration, Discharges Basin ID: COL-2_Pre

Sheet Flow (Applicable to Tc only)

0.4

300  ft

3.7  in 0.040  ft/ft

0.61  hr  = 36.60  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

58  ft 0.034  ft/ft

2.98  ft/s

 = 0.01  hr  = 0.32  min

Pipe flow

362  ft 2  ft/s

 = 0.05  hr  = 3.02  min

Channel flow

2  ft
2 2  ft

1.000  ft  0.045  ft/ft

0.24

1.32  ft/s 66  ft

0.01  hr  = 0.84  min

22. Watershed or subarea Tc or Tt, Total = 0.68  hr  = 40.78  min

Intensity & Discharge Calculation

23. Q = CIACf (Rational Equation)

24. intensity (i) = a/(b+tc)^c (in/hr)

25. A = Drainage Area (Acres) 4.65

26. Rational C Value 0.4110

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 2.81 1.00 5.38

5-year 258.5057 32.7568 1.0177 3.26 1.00 6.23

10-year 267.5425 31.3999 1.0090 3.57 1.00 6.82

25-year 279.7735 29.5904 0.9974 4.02 1.10 8.46

50-year 288.7131 28.2613 0.9888 4.39 1.20 10.06

100-year 296.6622 27.0486 0.9811 4.74 1.25 11.32

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Flow length, L 12. Assumed Velocity, V

13. Travel time, Tt = L / 60*V*60

14. Cross sectional flow area, a 15. Wetted perimeter, pw

16. Hydraulic radius, r = a/pw 17. Channel slope, s

18. Manning's roughness coefficient, n

19. V=1.49 r
2/3

 s
1/2

 / n  =  20. Flow length, L

21. Travel time, Tt = L / 3600* V   =



Time of Concentration, Discharges Basin ID: COL-2_Post

Sheet Flow (Applicable to Tc only)

0.4

123  ft

3.7  in 0.040  ft/ft

0.30  hr  = 18.00  min

Pipe flow

642  ft 2  ft/s

 = 0.09  hr  = 5.35  min

Channel flow

2  ft
2 2  ft

1.000  ft  0.045  ft/ft

0.24

1.32  ft/s 39  ft

0.01  hr  = 0.49  min

17. Watershed or subarea Tc or Tt, Total = 0.40  hr  = 23.84  min

Intensity & Discharge Calculation

18. Q = CIACf (Rational Equation)

19. intensity (i) = a/(b+tc)^c (in/hr)

20. A = Drainage Area (Acres) 4.74

21. Rational C Value 0.6240

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 3.65 1.00 10.82

5-year 258.5057 32.7568 1.0177 4.25 1.00 12.58

10-year 267.5425 31.3999 1.0090 4.67 1.00 13.82

25-year 279.7735 29.5904 0.9974 5.29 1.10 17.23

50-year 288.7131 28.2613 0.9888 5.79 1.20 20.57

100-year 296.6622 27.0486 0.9811 6.28 1.25 23.23

11. Hydraulic radius, r = a/pw 12. Channel slope, s

13. Manning's roughness coefficient, n

14. V=1.49 r
2/3

 s
1/2

 / n  =  15. Flow length, L

16. Travel time, Tt = L / 3600* V   =

6. Flow length, L 7. Assumed Velocity, V

8. Travel time, Tt = L / 60*V*60

9. Cross sectional flow area, a 10. Wetted perimeter, pw

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))



Time of Concentration, Discharges Basin ID: LAW-1_Pre

Sheet Flow (Applicable to Tc only)

0.24

300  ft

3.7  in 0.030  ft/ft

0.45  hr  = 27.00  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

411  ft 0.024  ft/ft

2.50  ft/s

 = 0.05  hr  = 2.74  min

Pipe flow

1147  ft 2  ft/s

 = 0.16  hr  = 9.56  min

Channel flow

5  ft
2 4  ft

1.250  ft  0.051  ft/ft

0.24

1.63  ft/s 79  ft

0.01  hr  = 0.81  min

22. Watershed or subarea Tc or Tt, Total = 0.67  hr  = 40.11  min

Intensity & Discharge Calculation

23. Q = CIACf (Rational Equation)

24. intensity (i) = a/(b+tc)^c (in/hr)

25. A = Drainage Area (Acres) 30.37

26. Rational C Value 0.5705

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 2.84 1.00 49.22

5-year 258.5057 32.7568 1.0177 3.29 1.00 56.98

10-year 267.5425 31.3999 1.0090 3.60 1.00 62.38

25-year 279.7735 29.5904 0.9974 4.06 1.10 77.38

50-year 288.7131 28.2613 0.9888 4.43 1.20 92.07

100-year 296.6622 27.0486 0.9811 4.78 1.25 103.60

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Flow length, L 12. Assumed Velocity, V

13. Travel time, Tt = L / 60*V*60

14. Cross sectional flow area, a 15. Wetted perimeter, pw

16. Hydraulic radius, r = a/pw 17. Channel slope, s

18. Manning's roughness coefficient, n

19. V=1.49 r
2/3

 s
1/2

 / n  =  20. Flow length, L

21. Travel time, Tt = L / 3600* V   =



Time of Concentration, Discharges Basin ID: LAW-1_Post

Sheet Flow (Applicable to Tc only)

0.24

300  ft

3.7  in 0.030  ft/ft

0.45  hr  = 27.00  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

411  ft 0.024  ft/ft

2.50  ft/s

 = 0.05  hr  = 2.74  min

Pipe flow

1185  ft 2  ft/s

 = 0.16  hr  = 9.88  min

Channel flow

5  ft
2 4  ft

1.250  ft  0.051  ft/ft

0.24

1.63  ft/s 36  ft

0.01  hr  = 0.37  min

22. Watershed or subarea Tc or Tt, Total = 0.67  hr  = 39.98  min

Intensity & Discharge Calculation

23. Q = CIACf (Rational Equation)

24. intensity (i) = a/(b+tc)^c (in/hr)

25. A = Drainage Area (Acres) 30.21

26. Rational C Value 0.6033

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 2.85 1.00 51.86

5-year 258.5057 32.7568 1.0177 3.29 1.00 60.03

10-year 267.5425 31.3999 1.0090 3.61 1.00 65.73

25-year 279.7735 29.5904 0.9974 4.07 1.10 81.53

50-year 288.7131 28.2613 0.9888 4.44 1.20 97.01

100-year 296.6622 27.0486 0.9811 4.79 1.25 109.17

16. Hydraulic radius, r = a/pw 17. Channel slope, s

18. Manning's roughness coefficient, n

19. V=1.49 r
2/3

 s
1/2

 / n  =  20. Flow length, L

21. Travel time, Tt = L / 3600* V   =

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Flow length, L 12. Assumed Velocity, V

13. Travel time, Tt = L / 60*V*60

14. Cross sectional flow area, a 15. Wetted perimeter, pw

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s



Time of Concentration, Discharges Basin ID: LAW-2_Pre

Sheet Flow (Applicable to Tc only)

0.24

271  ft

3.7  in 0.063  ft/ft

0.31  hr  = 18.60  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

212  ft 0.085  ft/ft

4.70  ft/s

 = 0.01  hr  = 0.75  min

Channel flow 1

16  ft
2 12  ft

1.333  ft  0.032  ft/ft

0.24

1.35  ft/s 1412  ft

0.29  hr  = 17.49  min

Pipe flow 1

408  ft 2  ft/s

 = 0.06  hr  = 3.40  min

Channel flow 2

40  ft
2 32  ft

1.250  ft  0.016  ft/ft

0.24

0.91  ft/s 307  ft

0.09  hr  = 5.61  min

Pipe flow 2

48  ft 2  ft/s

 = 0.01  hr  = 0.40  min

33. Watershed or subarea Tc or Tt, Total = 0.77  hr  = 46.26  min

Intensity & Discharge Calculation

34. Q = CIACf (Rational Equation)

35. intensity (i) = a/(b+tc)^c (in/hr)

36. A = Drainage Area (Acres) 70.81

37. Rational C Value 0.6775

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 2.62 1.00 125.64

5-year 258.5057 32.7568 1.0177 3.03 1.00 145.25

10-year 267.5425 31.3999 1.0090 3.31 1.00 158.90

25-year 279.7735 29.5904 0.9974 3.73 1.10 196.90

50-year 288.7131 28.2613 0.9888 4.07 1.20 234.08

100-year 296.6622 27.0486 0.9811 4.39 1.25 263.19

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

18. Travel time, Tt = L / 3600* V   =

19. Flow length, L

1. Manning's roughness coefficient, n (table 3-1)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s

11. Cross sectional flow area, a

16. V=1.49 r
2/3

 s
1/2

 / n  =  17. Flow length, L

12. Wetted perimeter, pw

14. Channel slope, s

15. Manning's roughness coefficient, n

13. Hydraulic radius, r = a/pw

2. Flow length, L (total L ≤ 300 ft)

22. Cross sectional flow area, a

30. Flow length, L

21. Travel time, Tt = L / 60*V*60

31. Assumed Velocity, V

20. Assumed Velocity, V

32. Travel time, Tt = L / 60*V*60

24. Hydraulic radius, r = a/pw 25. Channel slope, s

26. Manning's roughness coefficient, n

29. Travel time, Tt = L / 3600* V   =

28. Flow length, L

23. Wetted perimeter, pw

27. V=1.49 r
2/3

 s
1/2

 / n  =  



Time of Concentration, Discharges Basin ID: LAW-2_Post

Sheet Flow (Applicable to Tc only)

0.24

271  ft

3.7  in 0.063  ft/ft

0.31  hr  = 18.60  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

212  ft 0.085  ft/ft

4.70  ft/s

 = 0.01  hr  = 0.75  min

Channel flow 1

16  ft
2 12  ft

1.333  ft  0.032  ft/ft

0.24

1.35  ft/s 1295  ft

0.27  hr  = 16.04  min

Pipe flow 1

561  ft 2  ft/s

 = 0.08  hr  = 4.68  min

Channel flow 2

40  ft
2 32  ft

1.250  ft  0.016  ft/ft

0.24

0.91  ft/s 252  ft

0.08  hr  = 4.61  min

Pipe flow 2

37  ft 2  ft/s

 = 0.01  hr  = 0.31  min

33. Watershed or subarea Tc or Tt, Total = 0.75  hr  = 44.99  min

Intensity & Discharge Calculation

34. Q = CIACf (Rational Equation)

35. intensity (i) = a/(b+tc)^c (in/hr)

36. A = Drainage Area (Acres) 71.87

37. Rational C Value 0.6880

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 2.66 1.00 131.62

5-year 258.5057 32.7568 1.0177 3.08 1.00 152.20

10-year 267.5425 31.3999 1.0090 3.37 1.00 166.53

25-year 279.7735 29.5904 0.9974 3.79 1.10 206.39

50-year 288.7131 28.2613 0.9888 4.14 1.20 245.41

100-year 296.6622 27.0486 0.9811 4.46 1.25 275.96

32. Travel time, Tt = L / 60*V*60

29. Travel time, Tt = L / 3600* V   =

23. Wetted perimeter, pw

24. Hydraulic radius, r = a/pw 25. Channel slope, s

30. Flow length, L 31. Assumed Velocity, V

27. V=1.49 r
2/3

 s
1/2

 / n  =  28. Flow length, L

17. Flow length, L

21. Travel time, Tt = L / 60*V*60

22. Cross sectional flow area, a

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Cross sectional flow area, a

13. Hydraulic radius, r = a/pw

26. Manning's roughness coefficient, n

15. Manning's roughness coefficient, n

16. V=1.49 r
2/3

 s
1/2

 / n  =  

20. Assumed Velocity, V

18. Travel time, Tt = L / 3600* V   =

19. Flow length, L

14. Channel slope, s

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s

12. Wetted perimeter, pw



Time of Concentration, Discharges Basin ID: LAW-3_Pre

Sheet Flow (Applicable to Tc only)

0.24

228  ft

3.7  in 0.026  ft/ft

0.39  hr  = 23.40  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

389  ft 0.046  ft/ft

3.46  ft/s

 = 0.03  hr  = 1.87  min

Channel flow 1

2  ft
2 2  ft

1.000  ft  0.080  ft/ft

0.24

1.76  ft/s 213  ft

0.03  hr  = 2.02  min

Total pipe flow

391  ft 2  ft/s

 = 0.05  hr  = 3.26  min

Channel flow 2

2  ft
2 4  ft

0.500  ft  0.034  ft/ft

0.15

1.15  ft/s 118  ft

0.03  hr  = 1.70  min

Channel flow 3

3  ft
2 5  ft

0.600  ft  0.025  ft/ft

0.15

1.12  ft/s 121  ft

0.03  hr  = 1.80  min

38. Watershed or subarea Tc or Tt, Total = 0.57  hr  = 34.06  min

Intensity & Discharge Calculation

39. Q = CIACf (Rational Equation)

40. intensity (i) = a/(b+tc)^c (in/hr)

41. A = Drainage Area (Acres) 14.02

42. Rational C Value 0.6276

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 3.10 1.00 27.26

5-year 258.5057 32.7568 1.0177 3.59 1.00 31.60

10-year 267.5425 31.3999 1.0090 3.94 1.00 34.63

25-year 279.7735 29.5904 0.9974 4.44 1.10 43.02

50-year 288.7131 28.2613 0.9888 4.85 1.20 51.24

100-year 296.6622 27.0486 0.9811 5.25 1.25 57.72

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Cross sectional flow area, a 12. Wetted perimeter, pw

13. Hydraulic radius, r = a/pw 14. Channel slope, s

15. Manning's roughness coefficient, n

16. V=1.49 r
2/3

 s
1/2

 / n  =  17. Flow length, L

18. Travel time, Tt = L / 3600* V   =

19. Flow length, L 20. Assumed Velocity, V

33. Channel slope, s

21. Travel time, Tt = L / 60*V*60

22. Cross sectional flow area, a 23. Wetted perimeter, pw

24. Hydraulic radius, r = a/pw 25. Channel slope, s

26. Manning's roughness coefficient, n

34. Manning's roughness coefficient, n

35. V=1.49 r
2/3

 s
1/2

 / n  =  36. Flow length, L

37. Travel time, Tt = L / 3600* V   =

27. V=1.49 r
2/3

 s
1/2

 / n  =  28. Flow length, L

29. Travel time, Tt = L / 3600* V   =

32. Hydraulic radius, r = a/pw

30. Cross sectional flow area, a 31. Wetted perimeter, pw



Time of Concentration, Discharges Basin ID: LAW-3_Post

Sheet Flow (Applicable to Tc only)

0.24

228  ft

3.7  in 0.026  ft/ft

0.39  hr  = 23.40  min

Shallow concentrated flow

6. Surface description (paved or unpaved) Unpaved

389  ft 0.046  ft/ft

3.46  ft/s

 = 0.03  hr  = 1.87  min

Channel flow 1

2  ft
2 2  ft

1.000  ft  0.080  ft/ft

0.24

1.76  ft/s 159  ft

0.03  hr  = 1.51  min

Total pipe flow

534  ft 2  ft/s

 = 0.07  hr  = 4.45  min

Channel flow 2

2  ft
2 4  ft

0.500  ft  0.034  ft/ft

0.15

1.15  ft/s 27  ft

0.01  hr  = 0.39  min

Channel flow 3

3  ft
2 5  ft

0.600  ft  0.025  ft/ft

0.15

1.12  ft/s 121  ft

0.03  hr  = 1.80  min

38. Watershed or subarea Tc or Tt, Total = 0.56  hr  = 33.43  min

Intensity & Discharge Calculation

39. Q = CIACf (Rational Equation)

40. intensity (i) = a/(b+tc)^c (in/hr)

41. A = Drainage Area (Acres) 14.77

42. Rational C Value 0.6372

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 3.13 1.00 29.44

5-year 258.5057 32.7568 1.0177 3.63 1.00 34.13

10-year 267.5425 31.3999 1.0090 3.97 1.00 37.41

25-year 279.7735 29.5904 0.9974 4.49 1.10 46.48

50-year 288.7131 28.2613 0.9888 4.90 1.20 55.37

100-year 296.6622 27.0486 0.9811 5.30 1.25 62.37

34. Manning's roughness coefficient, n

35. V=1.49 r
2/3

 s
1/2

 / n  =  36. Flow length, L

37. Travel time, Tt = L / 3600* V   =

27. V=1.49 r
2/3

 s
1/2

 / n  =  28. Flow length, L

29. Travel time, Tt = L / 3600* V   =

30. Cross sectional flow area, a 31. Wetted perimeter, pw

32. Hydraulic radius, r = a/pw 33. Channel slope, s

21. Travel time, Tt = L / 60*V*60

22. Cross sectional flow area, a 23. Wetted perimeter, pw

24. Hydraulic radius, r = a/pw 25. Channel slope, s

26. Manning's roughness coefficient, n

15. Manning's roughness coefficient, n

16. V=1.49 r
2/3

 s
1/2

 / n  =  17. Flow length, L

18. Travel time, Tt = L / 3600* V   =

19. Flow length, L 20. Assumed Velocity, V

9. Average velocity, V (Figure 3-1)

10. Travel time, Tt = L / 60*V*60

11. Cross sectional flow area, a 12. Wetted perimeter, pw

13. Hydraulic radius, r = a/pw 14. Channel slope, s

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

7. Flow length, L 8. Watercourse slope, s



Time of Concentration, Discharges Basin ID: LAW-4_Pre

Sheet Flow (Applicable to Tc only)

0.24

155  ft

3.7  in 0.052  ft/ft

0.21  hr  = 12.60  min

Pipe flow 1

142  ft 2  ft/s

 = 0.02  hr  = 1.18  min

Channel flow 1

2  ft
2 3  ft

0.667  ft  0.076  ft/ft

0.24

1.31  ft/s 184  ft

0.04  hr  = 2.35  min

Pipe flow 2

58  ft 2  ft/s

 = 0.01  hr  = 0.48  min

Channel flow 2

6  ft
2 7  ft

0.857  ft  0.021  ft/ft

0.15

1.30  ft/s 675  ft

0.14  hr  = 8.66  min

33. Watershed or subarea Tc or Tt, Total = 0.42  hr  = 25.28  min

Intensity & Discharge Calculation

34. Q = CIACf (Rational Equation)

35. intensity (i) = a/(b+tc)^c (in/hr)

36. A = Drainage Area (Acres) 13.47

37. Rational C Value 0.4401

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 3.56 1.00 21.13

5-year 258.5057 32.7568 1.0177 4.15 1.00 24.58

10-year 267.5425 31.3999 1.0090 4.55 1.00 26.99

25-year 279.7735 29.5904 0.9974 5.15 1.10 33.61

50-year 288.7131 28.2613 0.9888 5.64 1.20 40.12

100-year 296.6622 27.0486 0.9811 6.11 1.25 45.28

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

11. Flow length, L 12. Assumed Velocity, V

13. Travel time, Tt = L / 60*V*60

14. Cross sectional flow area, a 15. Wetted perimeter, pw

16. Hydraulic radius, r = a/pw 17. Channel slope, s

18. Manning's roughness coefficient, n

19. V=1.49 r
2/3

 s
1/2

 / n  =  20. Flow length, L

21. Travel time, Tt = L / 3600* V   =

22. Flow length, L 23. Assumed Velocity, V

24. Travel time, Tt = L / 60*V*60

32. Travel time, Tt = L / 3600* V   =

25. Cross sectional flow area, a 26. Wetted perimeter, pw

27. Hydraulic radius, r = a/pw 28. Channel slope, s

29. Manning's roughness coefficient, n

30. V=1.49 r
2/3

 s
1/2

 / n  =  31. Flow length, L



Time of Concentration, Discharges Basin ID: LAW-4_Post

Sheet Flow (Applicable to Tc only)

0.24

155  ft

3.7  in 0.052  ft/ft

0.21  hr  = 12.60  min

Pipe flow 1

174  ft 2  ft/s

 = 0.02  hr  = 1.45  min

Channel flow 1

2  ft
2 3  ft

0.667  ft  0.076  ft/ft

0.24

1.31  ft/s 151  ft

0.03  hr  = 1.93  min

Pipe flow 2

58  ft 2  ft/s

 = 0.01  hr  = 0.48  min

Channel flow 2

6  ft
2 7  ft

0.857  ft  0.021  ft/ft

0.15

1.30  ft/s 675  ft

0.14  hr  = 8.66  min

33. Watershed or subarea Tc or Tt, Total = 0.42  hr  = 25.12  min

Intensity & Discharge Calculation

34. Q = CIACf (Rational Equation)

35. intensity (i) = a/(b+tc)^c (in/hr)

36. A = Drainage Area (Acres) 13.73

37. Rational C Value 0.4841

Event a b c i (in/hr) Cf Q (cfs)

2-year 244.3449 34.9581 1.0316 3.57 1.00 23.75

5-year 258.5057 32.7568 1.0177 4.16 1.00 27.62

10-year 267.5425 31.3999 1.0090 4.56 1.00 30.33

25-year 279.7735 29.5904 0.9974 5.17 1.10 37.78

50-year 288.7131 28.2613 0.9888 5.65 1.20 45.10

100-year 296.6622 27.0486 0.9811 6.13 1.25 50.91

32. Travel time, Tt = L / 3600* V   =

25. Cross sectional flow area, a 26. Wetted perimeter, pw

27. Hydraulic radius, r = a/pw 28. Channel slope, s

29. Manning's roughness coefficient, n

30. V=1.49 r
2/3

 s
1/2

 / n  =  31. Flow length, L

19. V=1.49 r
2/3

 s
1/2

 / n  =  20. Flow length, L

21. Travel time, Tt = L / 3600* V   =

22. Flow length, L 23. Assumed Velocity, V

24. Travel time, Tt = L / 60*V*60

13. Travel time, Tt = L / 60*V*60

14. Cross sectional flow area, a 15. Wetted perimeter, pw

16. Hydraulic radius, r = a/pw 17. Channel slope, s

18. Manning's roughness coefficient, n

1. Manning's roughness coefficient, n (table 3-1)

2. Flow length, L (total L ≤ 300 ft)

3. Two-year 24-hour rainfall, P2 4. Land slope, s

5. Travel time, Tt = 0.007(nL)
0.8

/((P2
0.5

)(s
0.4

))

11. Flow length, L 12. Assumed Velocity, V


