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City of Raleigh 
Stormwater Design Manual 

 January 2002 
Page 39  

 

 

2.2.2 Runoff Coefficient 
  

The runoff coefficient (C) is the variable of the rational method least 
susceptible to precise determination and requires judgment and -
understanding on the part of the design engineer.  While engineering 
judgment will always be required in the selection of runoff coefficients, 
typical coefficients represent the integrated effects of many drainage 
basin parameters. Table 2.2 gives the recommended runoff coefficients 
for the rational method. 

 

Table 2.2 Recommended Runoff Coefficient Values 
(Sources: North Carolina Erosion and Sediment Control Planning and Design 
Manual and The City of Raleigh’s Storm Drainage Design Manual, 1989) 
 
Description of Area 

 
Runoff Coefficient, C 

 
Woodlands 

 
0.20 - .025 

 
Parks, cemeteries 

 
0.25 

 
Playgrounds 

 
0.35 

 
Lawns: 

 

Sandy soil, flat, 2% 0.10 
Sandy soil, average, 2 - 7% 0.15 
Sandy soil, steep, > 7% 0.20 
Clay soil, flat, 2% 0.17 
Clay soil, average, 2 - 7% 0.22 
Clay soil, steep, > 7% 0.35 
  
Graded or no plant cover:  
Sandy soil, flat, 0 - 5% 0.30 
Sandy soil, flat, 5 - 10% 0.40 
Clayey soil, flat, 0 - 5% 0.50 
Clayey soil, average, 5 - 10% 0.60 
  
Residential:  
Single-family (R - 4) 0.50 
Single-family (R - 6) 0.55 
Multi-family   (R - 10) 0.60 
Multi-family   (R - 20) 0.70 
Multi-family   (R - 30) 0.75 
  
Business:  
O & I (I, II, III) 0.85 
I1 & I2 0.85 – 0.95 
Shopping Centers 0.85 – 0.95 
  
Streets:  
Gravel areas 0.50 
Drives, walks, and roofs 0.95 

  

Asphalt and Concrete 0.95 – 1.00 
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9/15/21, 7:55 AM ECMDS 7.0

https://ecmds.com/project/149056/channel-analysis/210300/show 1/1

North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > TYP. 12" DEEP V-SWALE

Name TYP. 12" DEEP V-SWALE
Discharge 3.2
Channel Slope 0.01
Channel Bottom Width 0
Left Side Slope 3
Right Side Slope 3
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Sod Former
Vegetation Density Very Good 80-95%
Soil Type Clay (GC)

Unreinforced Vegetation

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

Unreinforced
Vegetation

Straight 3.2 cfs 2.16 ft/s 0.7 ft 0.033 4 lbs/ft2 0.44 lbs/ft2 9.13 STABLE --

Underlying
Substrate

Straight 3.2 cfs 2.16 ft/s 0.7 ft 0.033 4 lbs/ft2 0.21 lbs/ft2 19.25 STABLE --

S75BN

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

S75BN
Unvegetated

Straight 3.2 cfs 2.16 ft/s 0.7 ft 0.033 1.6 lbs/ft2 0.44 lbs/ft2 3.65 STABLE D

Underlying
Substrate

Straight 3.2 cfs 2.16 ft/s 0.7 ft 0.033 1.97 lbs/ft2 0.21 lbs/ft2 9.49 STABLE D

Name TYP. 12" DEEP V-SWALE
Discharge 3.2
Channel Slope 0.045
Channel Bottom Width 0
Left Side Slope 3
Right Side Slope 3
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Sod Former
Vegetation Density Very Good 80-95%
Soil Type Clay (GC)

Unreinforced Vegetation

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

Unreinforced
Vegetation

Straight 3.2 cfs 3.8 ft/s 0.53 ft 0.033 4 lbs/ft2 1.49 lbs/ft2 2.69 STABLE --

Underlying
Substrate

Straight 3.2 cfs 3.8 ft/s 0.53 ft 0.033 4 lbs/ft2 0.7 lbs/ft2 5.67 STABLE --

S75BN

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

S75BN
Unvegetated

Straight 3.2 cfs 3.8 ft/s 0.53 ft 0.033 1.6 lbs/ft2 1.49 lbs/ft2 1.08 STABLE D

Underlying
Substrate

Straight 3.2 cfs 3.8 ft/s 0.53 ft 0.033 1.97 lbs/ft2 0.7 lbs/ft2 2.8 STABLE D
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9/15/21, 8:04 AM ECMDS 7.0

https://ecmds.com/project/149056/channel-analysis/210301/show 1/1

North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > TYP. 18" V-SWALE

Name TYP. 18" V-SWALE
Discharge 7
Channel Slope 0.015
Channel Bottom Width 0
Left Side Slope 3
Right Side Slope 3
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Sod Former
Vegetation Density Very Good 80-95%
Soil Type Clay (GC)

Unreinforced Vegetation

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

Unreinforced
Vegetation

Straight 7 cfs 3.06 ft/s 0.87 ft 0.033 4 lbs/ft2 0.82 lbs/ft2 4.9 STABLE --

Underlying
Substrate

Straight 7 cfs 3.06 ft/s 0.87 ft 0.033 4 lbs/ft2 0.39 lbs/ft2 10.32 STABLE --

S75BN

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

S75BN
Unvegetated

Straight 7 cfs 3.06 ft/s 0.87 ft 0.033 1.6 lbs/ft2 0.82 lbs/ft2 1.96 STABLE D

Underlying
Substrate

Straight 7 cfs 3.06 ft/s 0.87 ft 0.033 1.97 lbs/ft2 0.39 lbs/ft2 5.09 STABLE D
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9/15/21, 8:07 AM ECMDS 7.0

https://ecmds.com/project/149056/channel-analysis/210304/show 1/1

North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > SWALE 100

Name FLAT B0TT0M SWALE
Discharge 9.2
Channel Slope 0.07
Channel Bottom Width 1
Left Side Slope 3
Right Side Slope 3
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Sod Former
Vegetation Density Very Good 80-95%
Soil Type Clay (GC)

C125BN

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

C125BN
Unvegetated

Straight 9.2 cfs 5.8 ft/s 0.58 ft 0.033 2.8 lbs/ft2 2.53 lbs/ft2 1.11 STABLE D

Underlying
Substrate

Straight 9.2 cfs 5.8 ft/s 0.58 ft 0.033 3.45 lbs/ft2 1.48 lbs/ft2 2.33 STABLE D

Unreinforced Vegetation

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

Unreinforced
Vegetation

Straight 9.2 cfs 5.8 ft/s 0.58 ft 0.033 4 lbs/ft2 2.53 lbs/ft2 1.58 STABLE --

Underlying
Substrate

Straight 9.2 cfs 5.8 ft/s 0.58 ft 0.033 4 lbs/ft2 1.48 lbs/ft2 2.7 STABLE --
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Calculated By

April Blye

Pipe Diameter = 48 in From Fig. 8.06.c: ZONE = 3
Pipe Slope = 0.006 ft/ft

Mannings n = 0.013 Rip Rap Class = 1

Velocity Flowing Full = 8.88 fps Apron Thickness = 24  in

Apron Length = 32.0  ft

Apron Width = 3xDia.= 12.0  ft

From Fig. 8.06.e:

Pipe Diameter = 42 in From Fig. 8.06.c: ZONE = 2

Pipe Slope = 0.0041 ft/ft

Mannings n = 0.013 Rip Rap Class = B

Velocity Flowing Full = 6.71 fps Apron Thickness = 18  in

Apron Length = 21.0  ft

Apron Width = 3xDia.= 10.5  ft

From Fig. 8.06.e:

Pipe Diameter = 48 in From Fig. 8.06.c: ZONE = 2

Pipe Slope = 0.004 ft/ft

Mannings n = 0.013 Rip Rap Class = B

Velocity Flowing Full = 7.25 fps Apron Thickness = 18  in

Apron Length = 24.0  ft

Apron Width = 3xDia.= 12.0  ft

From Fig. 8.06.e:

Structure Name: EW600

Project Name

Pipe Outlet Protection (NYDOT Method)

Structure Name: EW700

43398

Project Number

Structure Name: EW606

Rolesville Crossing

LATEST REVISION: 8/23/2021  4:20 PM



Pipe Diameter = 48 in From Fig. 8.06.c: ZONE = 3

Pipe Slope = 0.0067 ft/ft

Mannings n = 0.013 Rip Rap Class = 1

Velocity Flowing Full = 9.38 fps Apron Thickness = 24  in

Apron Length = 32.0  ft

Apron Width = 3xDia.= 12.0  ft

From Fig. 8.06.e:

Pipe Diameter = 42 in From Fig. 8.06.c: ZONE = 2

Pipe Slope = 0.006 ft/ft

Mannings n = 0.013 Rip Rap Class = B

Velocity Flowing Full = 8.12 fps Apron Thickness = 18  in

Apron Length = 21.0  ft

Apron Width = 3xDia.= 10.5  ft

From Fig. 8.06.e:

Structure Name: EW602

Structure Name: EW604

LATEST REVISION: 8/23/2021  4:21 PM





Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT1 - 10YR

Invert Elev Dn (ft) =  354.00
Pipe Length (ft) =  100.00
Slope (%) =  2.00
Invert Elev Up (ft) =  356.00
Rise (in) =  72.0
Shape =  Circular
Span (in) =  72.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  364.00
Top Width (ft) =  50.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  310.44
Qmax (cfs) =  310.44
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  310.44
Qpipe (cfs) =  310.44
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  6.54
Veloc Up (ft/s) =  9.45
HGL Dn (ft) =  358.69
HGL Up (ft) =  359.38
Hw Elev (ft) =  361.01
Hw/D (ft) =  0.83
Flow Regime =  Inlet Control



Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT1-Q10

Hydrograph type =  SCS Peak discharge (cfs) =  310.44
Storm frequency (yrs) =  10 Time interval (min) =  1
Drainage area (ac) =  65.000 Curve number (CN) =  86
Basin Slope (%) =  1.60 Hydraulic length (ft) =  2300
Tc method =  Kirpich Time of conc. (min) =  15
Total precip. (in) =  5.16 Storm Distribution =  Type II
Storm duration (hrs) =  24 Shape factor =  484

Hydrograph Volume = 853,335 (cuft); 19.590 (acft)

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0

Q (cfs)

0.00 0.00

40.00 40.00

80.00 80.00

120.00 120.00

160.00 160.00

200.00 200.00

240.00 240.00

280.00 280.00

320.00 320.00

Q (cfs)

Time (hrs)

Runoff Hydrograph

10-yr frequency

Runoff Hyd - Qp = 310.44 (cfs)
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Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 22 2021

CULVERT1 - 25YR

Invert Elev Dn (ft) =  354.00
Pipe Length (ft) =  100.00
Slope (%) =  2.00
Invert Elev Up (ft) =  356.00
Rise (in) =  72.0
Shape =  Circular
Span (in) =  72.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  364.00
Top Width (ft) =  50.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  387.29
Qmax (cfs) =  387.29
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  387.29
Qpipe (cfs) =  387.29
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  7.83
Veloc Up (ft/s) =  10.26
HGL Dn (ft) =  358.90
HGL Up (ft) =  359.80
Hw Elev (ft) =  361.84
Hw/D (ft) =  0.97
Flow Regime =  Inlet Control



Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 22 2021

CULVERT1-Q25

Hydrograph type =  SCS Peak discharge (cfs) =  387.29
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  65.000 Curve number (CN) =  86
Basin Slope (%) =  1.60 Hydraulic length (ft) =  2300
Tc method =  Kirpich Time of conc. (min) =  15
Total precip. (in) =  6.16 Storm Distribution =  Type II
Storm duration (hrs) =  24 Shape factor =  484

Hydrograph Volume = 1,076,318 (cuft); 24.709 (acft)

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0

Q (cfs)

0.00 0.00

60.00 60.00

120.00 120.00

180.00 180.00

240.00 240.00

300.00 300.00

360.00 360.00

420.00 420.00

Q (cfs)

Time (hrs)

Runoff Hydrograph

25-yr frequency

Runoff Hyd - Qp = 387.29 (cfs)



Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT1 - 100YR

Invert Elev Dn (ft) =  354.00
Pipe Length (ft) =  100.00
Slope (%) =  2.00
Invert Elev Up (ft) =  356.00
Rise (in) =  72.0
Shape =  Circular
Span (in) =  72.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  364.00
Top Width (ft) =  50.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  547.27
Qmax (cfs) =  547.27
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  547.27
Qpipe (cfs) =  547.27
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  10.41
Veloc Up (ft/s) =  11.96
HGL Dn (ft) =  359.26
HGL Up (ft) =  360.53
Hw Elev (ft) =  363.69
Hw/D (ft) =  1.28
Flow Regime =  Inlet Control



Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT1-Q100

Hydrograph type =  SCS Peak discharge (cfs) =  524.27
Storm frequency (yrs) =  100 Time interval (min) =  1
Drainage area (ac) =  65.000 Curve number (CN) =  86
Basin Slope (%) =  1.60 Hydraulic length (ft) =  2300
Tc method =  Kirpich Time of conc. (min) =  15
Total precip. (in) =  7.95 Storm Distribution =  Type II
Storm duration (hrs) =  24 Shape factor =  484

Hydrograph Volume = 1,482,459 (cuft); 34.033 (acft)

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0
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Time (hrs)

Runoff Hydrograph

100-yr frequency

Runoff Hyd - Qp = 524.27 (cfs)



Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT2-Q10

Invert Elev Dn (ft) =  375.00
Pipe Length (ft) =  108.00
Slope (%) =  0.93
Invert Elev Up (ft) =  376.00
Rise (in) =  44.0
Shape =  Circular
Span (in) =  44.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  382.00
Top Width (ft) =  65.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  112.45
Qmax (cfs) =  112.45
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  112.45
Qpipe (cfs) =  112.45
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  6.10
Veloc Up (ft/s) =  8.00
HGL Dn (ft) =  377.99
HGL Up (ft) =  378.31
Hw Elev (ft) =  379.57
Hw/D (ft) =  0.97
Flow Regime =  Inlet Control



Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT2-Q10

Hydrograph type =  SCS Peak discharge (cfs) =  112.45
Storm frequency (yrs) =  10 Time interval (min) =  1
Drainage area (ac) =  20.000 Curve number (CN) =  86
Basin Slope (%) =  1.60 Hydraulic length (ft) =  1200
Tc method =  Kirpich Time of conc. (min) =  9
Total precip. (in) =  5.16 Storm Distribution =  Type II
Storm duration (hrs) =  24 Shape factor =  484

Hydrograph Volume = 262,565 (cuft); 6.028 (acft)

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (hrs)

Runoff Hydrograph

10-yr frequency

Runoff Hyd - Qp = 112.45 (cfs)
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Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 22 2021

CULVERT2-Q25

Invert Elev Dn (ft) =  375.00
Pipe Length (ft) =  108.00
Slope (%) =  0.93
Invert Elev Up (ft) =  376.00
Rise (in) =  48.0
Shape =  Circular
Span (in) =  48.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  382.00
Top Width (ft) =  65.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  140.07
Qmax (cfs) =  140.07
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  140.07
Qpipe (cfs) =  140.07
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  6.38
Veloc Up (ft/s) =  8.37
HGL Dn (ft) =  378.26
HGL Up (ft) =  378.53
Hw Elev (ft) =  379.90
Hw/D (ft) =  0.98
Flow Regime =  Inlet Control



Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 22 2021

CULVERT2-Q25

Hydrograph type =  SCS Peak discharge (cfs) =  140.07
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  20.000 Curve number (CN) =  86
Basin Slope (%) =  1.60 Hydraulic length (ft) =  1200
Tc method =  Kirpich Time of conc. (min) =  9
Total precip. (in) =  6.16 Storm Distribution =  Type II
Storm duration (hrs) =  24 Shape factor =  484

Hydrograph Volume = 331,175 (cuft); 7.603 (acft)

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0

Q (cfs)

0.00 0.00

20.00 20.00
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60.00 60.00
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140.00 140.00
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Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT2-Q100

Invert Elev Dn (ft) =  375.00
Pipe Length (ft) =  108.00
Slope (%) =  0.93
Invert Elev Up (ft) =  376.00
Rise (in) =  44.0
Shape =  Circular
Span (in) =  44.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  382.00
Top Width (ft) =  65.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  189.24
Qmax (cfs) =  189.24
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  189.24
Qpipe (cfs) =  189.24
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  9.39
Veloc Up (ft/s) =  10.25
HGL Dn (ft) =  378.33
HGL Up (ft) =  378.99
Hw Elev (ft) =  381.64
Hw/D (ft) =  1.54
Flow Regime =  Inlet Control



Hydrology Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Sep 10 2021

CULVERT2-Q100

Hydrograph type =  SCS Peak discharge (cfs) =  189.24
Storm frequency (yrs) =  100 Time interval (min) =  1
Drainage area (ac) =  20.000 Curve number (CN) =  86
Basin Slope (%) =  1.60 Hydraulic length (ft) =  1200
Tc method =  Kirpich Time of conc. (min) =  9
Total precip. (in) =  7.95 Storm Distribution =  Type II
Storm duration (hrs) =  24 Shape factor =  484

Hydrograph Volume = 456,141 (cuft); 10.472 (acft)
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NOAA Atlas 14, Volume 2, Version 3 
Location name: Zebulon, North Carolina, USA* 

Latitude: 35.886°, Longitude: -78.4437° 
Elevation: 384.61 ft**

* source: ESRI Maps 
** source: USGS

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

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
AMS-based point precipitation frequency estimates with 90% confidence intervals (in

inches/hour)1

Duration
Annual exceedance probability (1/years)

1/2 1/5 1/10 1/25 1/50 1/100 1/200 1/500 1/1000

5-min 5.17
(4.74‑5.65)

6.25
(5.72‑6.83)

7.13
(6.52‑7.78)

7.96
(7.25‑8.69)

8.60
(7.79‑9.36)

9.16
(8.26‑9.97)

9.66
(8.66‑10.5)

10.2
(9.07‑11.2)

10.7
(9.44‑11.7)

10-min 4.14
(3.79‑4.52)

5.01
(4.59‑5.47)

5.70
(5.21‑6.22)

6.34
(5.78‑6.92)

6.85
(6.20‑7.46)

7.28
(6.56‑7.93)

7.66
(6.86‑8.36)

8.08
(7.19‑8.83)

8.45
(7.45‑9.25)

15-min 3.47
(3.18‑3.79)

4.23
(3.87‑4.61)

4.80
(4.40‑5.24)

5.36
(4.88‑5.85)

5.78
(5.24‑6.30)

6.13
(5.53‑6.68)

6.44
(5.78‑7.03)

6.78
(6.03‑7.41)

7.07
(6.23‑7.74)

30-min 2.40
(2.20‑2.62)

3.00
(2.75‑3.28)

3.48
(3.19‑3.80)

3.97
(3.62‑4.33)

4.35
(3.95‑4.74)

4.70
(4.23‑5.12)

5.01
(4.49‑5.48)

5.40
(4.80‑5.90)

5.73
(5.04‑6.27)

60-min 1.50
(1.38‑1.64)

1.93
(1.76‑2.10)

2.27
(2.07‑2.47)

2.64
(2.41‑2.88)

2.95
(2.67‑3.22)

3.24
(2.92‑3.53)

3.52
(3.15‑3.84)

3.87
(3.44‑4.23)

4.18
(3.68‑4.57)

2-hr 0.882
(0.805‑0.968)

1.14
(1.04‑1.25)

1.36
(1.23‑1.49)

1.61
(1.45‑1.76)

1.83
(1.64‑2.00)

2.03
(1.81‑2.22)

2.24
(1.99‑2.45)

2.52
(2.21‑2.76)

2.76
(2.40‑3.03)

3-hr 0.623
(0.569‑0.688)

0.810
(0.737‑0.893)

0.971
(0.881‑1.07)

1.16
(1.05‑1.28)

1.33
(1.19‑1.46)

1.49
(1.33‑1.64)

1.66
(1.47‑1.82)

1.90
(1.65‑2.08)

2.11
(1.82‑2.32)

6-hr 0.375
(0.343‑0.413)

0.487
(0.445‑0.536)

0.586
(0.533‑0.643)

0.703
(0.636‑0.770)

0.807
(0.725‑0.882)

0.911
(0.811‑0.995)

1.02
(0.899‑1.11)

1.17
(1.02‑1.27)

1.31
(1.12‑1.43)

12-hr 0.220
(0.202‑0.241)

0.287
(0.263‑0.315)

0.347
(0.316‑0.380)

0.419
(0.380‑0.458)

0.484
(0.435‑0.527)

0.550
(0.489‑0.598)

0.621
(0.546‑0.675)

0.719
(0.622‑0.781)

0.810
(0.691‑0.881)

24-hr 0.133
(0.123‑0.143)

0.177
(0.165‑0.191)

0.209
(0.194‑0.225)

0.251
(0.232‑0.270)

0.284
(0.261‑0.305)

0.317
(0.291‑0.342)

0.352
(0.322‑0.380)

0.401
(0.364‑0.433)

0.440
(0.397‑0.476)

2-day 0.077
(0.071‑0.083)

0.102
(0.094‑0.109)

0.119
(0.111‑0.128)

0.142
(0.131‑0.153)

0.160
(0.148‑0.172)

0.179
(0.164‑0.192)

0.198
(0.181‑0.213)

0.224
(0.204‑0.242)

0.245
(0.221‑0.266)

3-day 0.054
(0.050‑0.058)

0.071
(0.066‑0.077)

0.083
(0.078‑0.090)

0.099
(0.092‑0.107)

0.112
(0.103‑0.120)

0.125
(0.115‑0.134)

0.138
(0.126‑0.148)

0.156
(0.142‑0.168)

0.170
(0.154‑0.184)

4-day 0.043
(0.040‑0.046)

0.056
(0.052‑0.060)

0.066
(0.061‑0.070)

0.078
(0.072‑0.083)

0.088
(0.081‑0.094)

0.097
(0.090‑0.104)

0.108
(0.099‑0.115)

0.122
(0.111‑0.131)

0.133
(0.121‑0.143)

7-day 0.028
(0.026‑0.030)

0.037
(0.034‑0.039)

0.042
(0.040‑0.045)

0.050
(0.047‑0.054)

0.056
(0.052‑0.060)

0.062
(0.057‑0.066)

0.068
(0.063‑0.073)

0.077
(0.071‑0.083)

0.084
(0.076‑0.090)

10-day 0.022
(0.021‑0.024)

0.029
(0.027‑0.031)

0.033
(0.031‑0.035)

0.039
(0.036‑0.041)

0.043
(0.040‑0.046)

0.047
(0.044‑0.050)

0.051
(0.047‑0.055)

0.057
(0.053‑0.061)

0.062
(0.057‑0.066)

20-day 0.015
(0.014‑0.016)

0.019
(0.018‑0.020)

0.021
(0.020‑0.023)

0.025
(0.023‑0.026)

0.027
(0.025‑0.029)

0.030
(0.028‑0.032)

0.032
(0.030‑0.035)

0.036
(0.033‑0.038)

0.039
(0.036‑0.042)

30-day 0.012
(0.012‑0.013)

0.015
(0.014‑0.016)

0.017
(0.016‑0.018)

0.020
(0.018‑0.021)

0.021
(0.020‑0.023)

0.023
(0.022‑0.025)

0.025
(0.023‑0.026)

0.027
(0.025‑0.029)

0.029
(0.027‑0.031)

45-day 0.010
(0.010‑0.011)

0.013
(0.012‑0.013)

0.014
(0.013‑0.015)

0.016
(0.015‑0.017)

0.017
(0.016‑0.018)

0.018
(0.017‑0.019)

0.020
(0.018‑0.021)

0.021
(0.020‑0.023)

0.022
(0.021‑0.024)

60-day 0.009
(0.009‑0.010)

0.011
(0.011‑0.012)

0.012
(0.012‑0.013)

0.014
(0.013‑0.015)

0.015
(0.014‑0.016)

0.016
(0.015‑0.017)

0.017
(0.016‑0.018)

0.018
(0.017‑0.019)

0.019
(0.018‑0.020)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of annual maxima series (AMS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and annual exceedance probability) will be greater than the upper bound (or less than the lower bound) is 5%.
Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP
values.
Please refer to NOAA Atlas 14 document for more information.
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Large scale map

Large scale aerial
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US Department of Commerce 
National Oceanic and Atmospheric Administration 

National Weather Service 
National Water Center 

1325 East West Highway 
Silver Spring, MD 20910 

Questions?: HDSC.Questions@noaa.gov 
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0.170 AC

5 TC
0.66

CB344
0.208 AC

5 TC
0.66

CB343
0.217 AC

5 TC
0.66

CB348
0.285 AC

5 TC
0.66

CB349
0.080 AC

5 TC
0.66

CB322
0.134 AC

5 TC
0.66

CB321
0.026 AC

5 TC
0.66 CB330

0.087 AC
5 TC
0.66

CB329
0.453 AC

5 TC
0.66

CB332
0.209 AC

5 TC
0.66

CB328
0.345 AC

5 TC
0.66

CB333
0.930 AC

5 TC
0.66

DI336
0.621 AC

5 TC
0.66

CB319
0.243 AC

5 TC
0.66

CB318
0.153 AC

5 TC
0.66

CB317
0.158 AC

5 TC
0.66

DI347
0.381 AC

5 TC
0.66

CB346
0.301 AC

5 TC
0.66

CB316
0.024 AC

5 TC
0.66CB342

0.091 AC
5 TC
0.66

CB345
0.165 AC

5 TC
0.66

CB340
0.358 AC

5 TC
0.66

CB315
0.132 AC

5 TC
0.66

DI341
0.400 AC

5 TC
0.66

CB314
0.048 AC

5 TC
0.66

CB313
0.035 AC

5 TC
0.66

CB337
0.159 AC

5 TC
0.66

CB335
0.140 AC

5 TC
0.66

CB334B
0.224 AC

5 TC
0.66

CB311
0.076 AC

5 TC
0.66 CB310

0.156 AC
5 TC
0.66

CB309
0.199 AC

5 TC
0.66

CB308
0.135 AC

5 TC
0.66 CB276

0.003 AC
5 TC
0.66

CB307
0.035 AC

5 TC
0.66

CB327
0.038 AC

5 TC
0.66
CB350

0.142 AC
5 TC
0.66

CB278
0.045 AC

5 TC
0.66

CB306
0.109 AC

5 TC
0.66

CB338
0.043 AC
5 TC
0.66

CB339
0.033 AC

5 TC
0.66

DI438
1.003 AC

5 TC
0.57

CB414
0.480 AC

5 TC
0.57

CB413
0.361 AC

5 TC
0.57

CB415
0.278 AC

5 TC
0.57

CB439
0.316 AC

5 TC
0.57

DI440
0.608 AC

5 TC
0.57

CB412
0.291 AC

5 TC
0.57

DI426
0.814 AC

5 TC
0.57

CB411
0.311 AC

5 TC
0.57

CB433
0.151 AC

5 TC
0.57

CB441
0.312 AC

5 TC
0.57

CB423
0.243 AC

5 TC
0.57

CB410
0.047 AC

5 TC
0.57

CB409
0.259 AC

5 TC
0.57

CB425
0.150 AC

5 TC
0.57

CB424
0.108 AC

5 TC
0.57

CB406
0.172 AC

5 TC
0.57

DI435
0.382 AC

5 TC
0.57

CB434
0.453 AC

5 TC
0.57

CB436
0.343 AC

5 TC
0.57

DI432
1.056 AC

5 TC
0.57 CB429

0.322 AC
5 TC
0.57

CB428
0.336 AC

5 TC
0.57

CB427
0.290 AC

5 TC
0.57

CB430
0.183 AC

5 TC
0.57

CB431
0.131 AC

5 TC
0.57

CB407
0.553 AC

5 TC
0.57

DI405
0.474 AC

5 TC
0.57

CB404
0.254 AC

5 TC
0.57

CB420
0.415 AC

5 TC
0.57

CB421
0.403 AC

5 TC
0.57

CB419
0.224 AC

5 TC
0.57

CB422
0.152 AC

5 TC
0.57

CB417
0.056 AC

5 TC
0.57

CB416
0.099 AC

5 TC
0.57

CB402
0.027 AC

5 TC
0.57

CB403
0.577 AC

5 TC
0.57

DI401
0.293 AC

5 TC
0.57

DI517
0.996 AC

5 TC
0.66

CB508
0.479 AC

5 TC
0.66

CB507
0.445 AC

5 TC
0.66

CB506
0.445 AC

5 TC
0.66

CB519
0.479 AC

5 TC
0.66

CB514
0.435 AC

5 TC
0.66

CB505
0.405 AC

5 TC
0.66

CB516
0.059 AC

5 TC
0.66

CB515
0.067 AC

5 TC
0.66

CB518
0.031 AC

5 TC
0.66

CB513
0.138 AC

5 TC
0.66

CB502
0.516 AC

5 TC
0.66

CB509
0.032 AC

5 TC
0.66

CB504
0.017 AC

5 TC
0.66

CB510
0.085 AC

5 TC
0.66

CB520
0.039 AC

5 TC
0.66

CB511
0.122 AC
5 TC
0.66

CB512
0.154 AC

5 TC
0.66

CB511
0.102 AC

5 TC
0.66

CB503
0.277 AC

5 TC
0.66

CB501
0.503 AC

5 TC
0.66

CB182
0.065 AC

5 TC
0.62

CB107
0.064 AC

5 TC
0.62

CB104
0.050 AC

5 TC
0.62

CB114
0.199 AC

5 TC
0.62

CB116
0.017 AC

5 TC
0.62

CB127
0.079 AC

5 TC
0.62

CB119
0.047 AC

5 TC
0.62

CB149
0.041 AC

5 TC
0.62

CB183
0.200 AC

5 TC
0.62

CB118
0.003 AC

5 TC
0.62

CB312
0.012 AC

0 TC
0.66

CB304
0.002 AC

5 TC
0.66

DI142
0.012 AC

5 TC
0.62

CB105
0.004 AC

5 TC
0.62

CB161
0.369 AC

0 TC
0.66

DI143A
1.030 AC

0 TC
0.66

CB437
0.152 AC

0 TC
0.66
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Appendices 

Appendix A: Rolesville Rd and Mitchell Mill Storm Report 
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