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APPENDIX NO. B-1 

 
RUNOFF COEFFICIENTS “C” FOR RATIONAL FORMULA 

 
TABLE 5.2 

Runoff Coefficients for the Rational Equation* 
 

 
LAND USE 

 
A Soils1 

 
B Soils1 

 
C Soils1 

 
D Soils1 

< 2% 2-6% >6% < 2% 2-6% >6% < 2% 2-6% >6% < 2% 2-6% >6% 
Cultivated 
land 

0.08 0.13 0.16 0.11 0.15 0.21 0.14 0.19 0.26 0.18 0.23 0.31 

Pasture 0.12 0.20 0.30 0.18 0.28 0.37 0.24 0.34 0.44 0.30 0.40 0.50 
Meadow 0.10 0.16 0.25 0.14 0.22 0.30 0.20 0.28 0.36 0.24 0.30 0.40 
Forest 0.05 0.08 0.11 0.08 0.11 0.14 0.10 0.13 0.16 0.12 0.16 0.20 
Residential 
lot size 1/8 
acre 

0.25 0.28 0.31 0.27 0.30 0.35 0.30 0.33 0.38 0.33 0.36 0.42 

Residential 
lot size 1/4 
acre 

0.22 0.26 0.29 0.24 0.29 0.33 0.27 0.31 0.36 0.30 0.34 0.40 

Residential 
lot size 1/3 
acre 

0.19 0.23 0.26 0.22 0.26 0.30 0.25 0.29 0.34 0.28 0.32 0.39 

Residential 
lot size 1/2 
acre 

0.16 0.20 0.24 0.19 0.23 0.28 0.22 0.27 0.32 0.26 0.30 0.37 

Residential 
lot size 1 
acre 

0.14 0.19 0.22 0.17 0.21 0.26 0.20 0.25 0.31 0.24 0.29 0.35 

Industrial 0.67 0.68 0.68 0.68 0.68 0.69 0.68 0.68 0.69 0.69 0.69 0.70 
Commercial 0.71 0.71 0.72 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 
Streets 0.70 0.71 0.72 0.71 0.72 0.74 0.72 0.73 0.76 0.73 0.75 0.78 
Open Space 0.05 0.10 0.14 0.08 0.13 0.19 0.12 0.17 0.24 0.15 0.21 0.28 
Parking 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87 
Construction 
Sites - Bare 
packed soil, 
smooth 

0.30 0.35 .040 0.35 .040 0.45 0.40 0.45 0.50 0.50 0.55 0.60 

Construction 
Sites - Bare 
packed soil, 
rough 

.020 0.25 0.30 0.25 0.30 0.35 0.30 0.35 0.40 0.40 0.45 0.50 

 
* Runoff Coefficients for storm recurrence intervals less than 25 years 
 
Adapted from McCuen, R.H., Hydrologic Analysis and Design (2004) 
 
 1. According to the USDA NRCS Hydrologic Soils Classification System 
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APPENDIX NO. B-2 

 
RUNOFF CURVE NUMBERS “CN” FOR SCS METHOD* 

 
Runoff Curve Numbers “CN” for SCS Method 

Soil Group A B C D 
Slope 0-2% 2-6% 6%+ 0-2% 2-6% 6%+ 0-2% 2-6% 6%+ 0-2% 2-6% 6%+ 

Land Use              
Cultivated Land             
 winter conditions 48 60 75 62 73 82 68 78 90 77 88 95 
 summer conditions 35 51 58 48 55 65 57 65 73 64 69 79 
             
Fallowed Fields 45 54 65 56 63 73 64 74 81 69 77 87 
 poor conditions 30 44 48 43 48 55 48 54 63 56 60 68 
 good conditions 30 40 43 42 46 50 45 50 53 50 56 61 
             
Forest/Woodland             
             
Grass Areas 35 51 53 48 54 63 56 59 73 62 63 79 
 good conditions 45 53 58 52 55 65 60 63 75 65 69 82 
 average conditions 48 55 67 56 67 77 66 74 85 73 81 90 
 poor conditions 96 97 98 96 97 98 96 97 98 96 97 98 
             
Impervious Areas             
             
Weighted Residential             
 Lot size 1/8 acre 71 75 78 74 76 82 78 80 87 81 83 90 
 Lot size 1/4 acre 62 67 71 66 69 76 67 69 76 75 78 88 
 Lot size 1/3 acre 59 65 69 64 66 74 65 66 75 74 77 87 
 Lot size 1/2 acre 57 63 68 62 64 73 63 65 73 72 76 86 
 Lot size 1 acre 55 62 67 61 63 72 61 64 72 71 75 85 
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APPENDIX NO. B-3 

 
 

 

NOAA Atlas 14, Volume 2, Version 3 

 

Location name: Pequea, Pennsylvania, US* 
Coordinates: 39.8957, -76.3157 

Elevation: 454 ft* 
source Google Maps 

 
POINT PRECIPITATION FREQUENCY ESTIMATES 

G.M., Bonnin, D. Martin, B. Lin, T. Parzybok, M. Yekta, and D. Riley 
NOAA, National Weather Service, Silver Spring, Maryland 
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APPENDIX NO. B-4 

 
NOMOGRAPH FOR DETERMINING SHEET FLOW 

 
(for use with the Rational Method) 
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APPENDIX NO. B-5 

 
Worksheet #1: Time of concentration (Tc) or travel time (Tt) 

 
Project  __________________________________________ By  ________________ Date _______________ 
Location  _________________________________________ Checked  ___________ Date _______________ 
Circle One: Present Developed  ______________________________________________________________ 
Circle One: Tc     Tt through subarea _________________________________________________________ 

NOTES:  Space for as many as two segments per flow type can be used for each worksheet.  
 
 Include a map, schematic or description of flow segments. 
 
Sheet Flow (Applicable to Tc Only)  Segment ID      
1. Surface description (Table 3-1)       
2. Manning’s roughness coefficient, n (Ta-

ble 3-1) 
      

3. Flow length, L (total L ≤** 150 feet)  ft      
4. Two-year 24-hour rainfall, P2  in      
5. Land slope, s  ft/ft      
6.  

 
Compute Tt hr  

+
 

= 
 

 
       
Shallow Concentrated Flow  Segment ID      
7. Surface description (paved or unpaved)       
8. Flow Length, L  ft      
9. Watercourse slope, s  ft/ft      
10. Average velocity, V (Figure 3-1)  ft/s      
11. 

 
Compute Tt hr  

+
 

= 
 

       
Channel Flow  Segment ID      
12. Cross sectional flow area, a  ft2      
13. Wetted perimeter, Pw  ft      
14. Hydraulic radius,  r =   a   

Pw 
 Compute r ft      

15. Channel slope, s  ft/ft      
16. Manning’s roughness coefficient, n       
17. 

 
Compute V ft/s      

18. Flow Length, L  ft      
19.  Compute Tt hr  

+
 

= 
 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11 and 19)  hr   
 
* Table 3-1 per latest TR-55, Urban Hydrology for Small Watersheds 
** 150’ sheet flow length per latest TR-55 revision 
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APPENDIX NO. B-6 

 
AVERAGE VELOCITIES FOR ESTIMATING TRAVEL TIME FOR  

SHALLOW CONCENTRATED FLOW 
 

 
 
 
 

Figure 3-1. — Average velocities for estimating travel time for shallow concentrated flow. 
 

(210-V1-TR-55, Second Ed., June 1986) 
 


