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GENERAL DESCRIPTION 
 
Pearce Farm is a proposed residential development located between Forestville Road and Burlington Mills Road in 
Rolesville, NC. This 224-acre site will consist of single-family lots, along with the associated infrastructure.  The total 
development will consist of approximately 559 lots, including various types of single-family housing, seven 
stormwater control measures, sidewalks, roadways, greenway trails, and associated infrastructure and 
various amenities.  
 
The Pearce Farm development is located within the Neuse River basin with the site’s stormwater runoff draining into 
Toms Creek. The proposed development shall be subject to erosion control requirements set forth in the Rolesville Land 
Development Ordinance and Wake County standards.  
 
 
CALCULATION METHODOLOGY 
 

> Rainfall data for the Rolesville, NC region was taken from NOAA Atlas 14. This data describes a depth-duration-
frequency (DDF) table describing rainfall depth versus time for varying return periods in the Rolesville, NC 
area. These rainfall depths are entered into the “Stormwater Studio” application to determine design flows 
associated with the storm drainage system. Please reference the rainfall data section within this report for 
additional information. 

 
> The time of concentration was calculated using the Kirpich Method. 

  
> The existing on-site topography used in the analysis is from a field survey by BNK. 

 
> For each individual storm drainage inlet, a drainage area was measured as well as assigning impervious surface 

percentage.  From this impervious percentage, a rational c factor was calculated based on 0.95 for impervious 
areas.  For drainage areas with a combination of both pervious (Open Space and Lawns, C=0.35) and 
impervious areas, a composite “c” factor was interpolated. 

 
> The pipes were sized using “Stormwater Studio 2021 Ver. 3.0.0.25”.  This program accepts the input data from 

each inlet, as well as physical characteristics of the storm system to be designed, and calculates flow rates and 
pipe sizes throughout the system.  The final results of this program as well as calculated pipe sizes and 
hydraulic grade lines may be found in the appropriate section of this report. The minimum pipe size was 15” 
unless otherwise shown on the plans.  Pipe material is RCP or HDPE as indicated on the plans.  
 

> The inlet types included for this project are primarily NCDOT type combination catch basins with curb inlets 
and grates.  The calculations include an analysis to determine gutter spread at these inlets based on a 4-in per 
hour rainfall intensity.      
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> The storm water network was analyzed for the 10-year storm event using a starting time of concentration of 5 
minutes.  

 
> The various inlet types are shown on the stormwater detail sheets, within the plan set.  Flared end sections or 

Endwalls are used at discharge points.  Headwalls or structures are used at inlet points. Velocity dissipators are 
provided at discharge points to prevent erosion and scour in these areas.  The dissipators have been sized 
using the NYDOT method.   
 

> For Wall Drains, the pipes were sized using “Studio Express” by “Hydrology Studio Ver. 1.0.0.10”.  This 
program accepts the input data from each inlet, as well as physical characteristics of the storm system to be 
designed, and calculates flow rates and pipe sizes throughout the system.  The final results of this program as 
well as calculated pipe sizes may be found in the appropriate section of this report. The minimum pipe size is  
8” unless otherwise shown on the plans.  Pipe material is PVC as indicated on the plans. 
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PRECIPITATION FREQUENCY DATA TABLES 
 

 
 











IDF Report IDF filename: Pearce Farm IDF.idf

12-02-2024Stormwater Studio 2024 v 3.0.0.35

Intensity = B / (Tc + D)^E (in/hr)Equation

Coefficients
1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

B 3.9811 71.7923 0.0000 74.3298 67.8360 60.6704 56.9292 52.9729

D 0.1000 13.0000 0.0000 13.1000 12.0000 10.9000 10.1000 9.4000

E -0.0036 0.8822 0.0000 0.8459 0.7923 0.7347 0.6973 0.6605

Minimum Tc = 5 minutes

Intensity Values (in/hr)Tc

(min)
1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

Cf 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

5 4.00 5.61 0 6.42 7.19 7.95 8.58 9.10

10 4.01 4.52 0 5.22 5.86 6.50 7.02 7.47

15 4.02 3.80 0 4.42 4.98 5.55 6.02 6.42

20 4.02 3.28 0 3.85 4.35 4.88 5.30 5.68

25 4.03 2.90 0 3.42 3.88 4.37 4.76 5.12

30 4.03 2.60 0 3.08 3.51 3.97 4.34 4.68

35 4.03 2.36 0 2.81 3.21 3.65 4.00 4.32

40 4.03 2.16 0 2.58 2.96 3.38 3.72 4.03

45 4.04 2.00 0 2.39 2.76 3.16 3.48 3.78

50 4.04 1.86 0 2.23 2.58 2.96 3.27 3.57

55 4.04 1.74 0 2.09 2.42 2.80 3.10 3.38

60 4.04 1.63 0 1.97 2.29 2.65 2.94 3.22

Cf = Correction Factor applied to Rational Method runoff coefficient.
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SYSTEM 100 – REPORTS AND PROFILES 
 
 



Plan View
Stormwater Studio 2026 v 3.0.0.40

Project Name: Storm System 100

11-05-2025

Project File: Storm System 100rev.sws
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SYSTEM 600 – REPORTS AND PROFILES 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Plan View
Stormwater Studio 2026 v 3.0.0.40

Project Name: Storm System 600

10-28-2025

Project File: Storm System 600.sws
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Project: Date: 11/22/2024
Project Number: Calculated By: WTO
Outlet Number:

Outlet flowrate = 42.68 cfs
Pipe diameter = 48 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 3.4 ft/sec

Zone from graph above = 2

Outlet pipe diameter 48 in. Length = 24.0 ft.
Outlet flowrate 42.7 cfs Width = 13.6 ft.
Outlet velocity 3.4 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

Special study required

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Pearce Farm - CD Package 1
AGN-23001
EW-100
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Project: Date: 11/22/2024
Project Number: Calculated By: WTO
Outlet Number:

Outlet flowrate = 66.39 cfs
Pipe diameter = 48 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 4.56 ft/sec

Zone from graph above = 2

Outlet pipe diameter 48 in. Length = 24.0 ft.
Outlet flowrate 66.4 cfs Width = 13.6 ft.
Outlet velocity 4.6 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Pearce Farm - CD Package 1
AGN-23001
EW-200

Special study required

4.6 ft/sec

0

5

10

15

20

25

0 1 2 3 4 5 6 7 8 9 10

V
el

oc
it

y 
(f

t/
se

c)

Pipe diameter (ft)

Figure 8.06.b.1
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Project: Date: 11/22/2024
Project Number: Calculated By: WTO
Outlet Number:

Outlet flowrate = 63.54 cfs
Pipe diameter = 42 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 3.9 ft/sec

Zone from graph above = 2

Outlet pipe diameter 42 in. Length = 21.0 ft.
Outlet flowrate 63.5 cfs Width = 11.9 ft.
Outlet velocity 3.9 ft/sec Stone diameter = 6 in.

Material = Class B Thickness = 18 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Pearce Farm - CD Package 1
AGN-23001
EW-300

Special study required
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Figure 8.06.b.1
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Project: Date: 11/22/2024
Project Number: Calculated By: WTO
Outlet Number:

Outlet flowrate = 164 cfs
Pipe diameter = 60 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 20.3 ft/sec

Zone from graph above = 6

Outlet pipe diameter 60 in. Length = 50.0 ft.
Outlet flowrate 164.0 cfs Width = 25.0 ft.
Outlet velocity 20.3 ft/sec Stone diameter = 23 in.

Material = Class II Thickness = 36 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Pearce Farm - CD Package 1
AGN-23001
EW-400

Special study required
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Figure 8.06.b.1
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Project: Date: 11/22/2024
Project Number: Calculated By: WTO
Outlet Number:

Outlet flowrate = 123.74 cfs
Pipe diameter = 48 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 14.96 ft/sec

Zone from graph above = 5

Outlet pipe diameter 48 in. Length = 40.0 ft.
Outlet flowrate 123.7 cfs Width = 20.0 ft.
Outlet velocity 15.0 ft/sec Stone diameter = 23 in.

Material = Class II Thickness = 36 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Pearce Farm - CD Package 1
AGN-23001
EW-600

Special study required
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Project: Date: 11/3/2025
Project Number: Calculated By: WTO
Outlet Number:

Outlet flowrate = 45.82 cfs

Pipe diameter = 24 inches

Number of pipes = 3
Pipe separation = 1 feet

Outlet Velocity = 11.4 ft/sec

Zone from graph above = 3

Outlet pipe diameter 24 in. Length = 16.0 ft.
Outlet flowrate 45.8 cfs Width = n/a
Outlet velocity 11.4 ft/sec Stone diameter = 13 in.

Material = Class I Thickness = 24 in.

Zone Material Diameter Thickness Length Width
1 Class A 3 12 4 x D(o) 3 x D(o)
2 Class B 6 18 6 x D(o) 3 x D(o)
3 Class I 13 24 8 x D(o) 3 x D(o)
4 Class I 13 24 8 x D(o) 3 x D(o)
5 Class II 23 36 10 x D(o) 3 x D(o)
6 Class II 23 36 10 x D(o) 3 x D(o)
7

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Pearce Farm - CD Package 1
AGN-23001
Greenway Culvert 2

Special study required
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GREENWAY CULVERT  
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Culvert Report Project filename: Greenway Culverts.cst

Culvert Studio v 2.0.0.30 11-06-2025

Greenway Culvert 1 Culvert 1

CULVERT

Shape = Circular

Inlet Edge = Projecting

Material = Concrete

Manning's n = 0.012

Rise = 15 in

Span = 15 in

Invert Elev. Down = 281.00 ft

Length = 30.0 ft

Slope = 0.033 ft/ft

Invert Elev. Up = 282.00 ft

No. Barrels = 1

Plan Skew Angle = 0 degrees

EMBANKMENT

Top Width = 14.00 ft

Top Elevation = 284.00 ft

Crest Length = 40.00 ft

DISCHARGE

Method = Rational Method

Drainage Area = 0.18 ac

Runoff Coefficient = 0.35

Time of Concentration = 5 min

TAILWATER

Tailwater Elevation = Normal Depth

CALCULATION SAMPLE, 2 - Year Event

Discharge Velocity Depth HGL @ Hw/D = 0.25

Total Culvert Over Top Down Up Down Up Down Up Hw

(cfs) (cfs) (cfs) (ft/s) (ft/s) (in) (in) (ft) (ft) (ft)

0.40 0.40 0.00 4.67 2.31 1.8 3.0 281.15 282.25 282.31

Notes:IDF Curves = SampleIDF.idf; 



Culvert Report Project filename: Greenway Culverts.cst

Culvert Studio v 2.0.0.30 11-06-2025

Greenway Culvert 2 Culvert 2

CULVERT

Shape = Circular

Inlet Edge = Projecting

Material = Concrete

Manning's n = 0.012

Rise = 24 in

Span = 24 in

Invert Elev. Down = 246.00 ft

Length = 40.1 ft

Slope = 0.037 ft/ft

Invert Elev. Up = 247.50 ft

No. Barrels = 3

Plan Skew Angle = 0 degrees

EMBANKMENT

Top Width = 14.00 ft

Top Elevation = 251.00 ft

Crest Length = 40.00 ft

DISCHARGE

Method = User-defined

TAILWATER

Tailwater Elevation = Normal Depth

CALCULATION SAMPLE

Discharge Velocity Depth HGL @ Hw/D = 1.06

Total Culvert Over Top Down Up Down Up Down Up Hw

(cfs) (cfs) (cfs) (ft/s) (ft/s) (in) (in) (ft) (ft) (ft)

45.82 45.82 0.00 11.40 6.44 10.6 16.9 246.88 248.91 249.63
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BY-PASS CHANNEL 
CALCULATIONS 

 
 
 
 
 
 
 



Project Name: Pearce Farm Date: 10/9/2025
Project Number: AGN23001 Calculated By: WTO
Channel Number: Bypass Channel

I.  FLOW CALCULATIONS

Drainage Area = 28.58 acres

SCS CN = 84
Rational C = 0.68
TC = 5.00 min

I2 = 5.64 in/hr

I10 = 7.20 in/hr

I25 = 7.95

Q2 = 109.60 cfs

Q10 = 139.92 cfs

Q25 = 154.53

II.  SWALE CALCULATIONS

Proposed Channel Section

Longitudinal Slope = 1.88%
Left Sideslope = 3.00 H:V

Right Sideslope = 3.00 H:V

Maximum Vel. = 4.50 ft/s

Bottom Width = 3.00 ft

10-Year Storm Calculation (for Permanent Liner)
Match Manning's "n" to Calculated "n" and adjust Depth until Capacity matches Flow.

Depth Flow Area
Wetted 

Perimeter
Hydraulic 

Radius Velocity VR Flow (Q)
Capacity Shear Stress

Liner Description/ 
Selection Calculated

[ft] [ft2] [ft] [ft] [ft/sec] [ft2/sec] [cfs] [cfs] [lb/ft^2] "n"
0.033 2.13 20.00 16.47 1.21 7.03 8.53 139.92 140.55 2.50 Tall Fescue 0.033
0.019 1.66 13.25 13.50 0.98 10.59 n/a 139.92 140.28 1.95 VMAX P550 0.019

-------> CHANNEL UNSTABLE - PERMANENT LINER REQUIRED
-------> VELOCITY IS OKAY
-------> SHEAR STRESS IS OKAY

2-Year Storm Calculation (for Temporary Liner)

Depth Flow Area Wetted Perimeter Hydraulic Rad. Velocity VR Flow (Q2) Capacity Shear Stress Calculated
[ft] [ft2] [ft] [ft] [ft/sec] [ft2/sec] [cfs] [cfs] [lb/ft^2] "n"

0.022 1.19 7.82 10.53 0.74 7.59 n/a 109.60 59.38 1.40 Bare Earth -
0.031 1.39 9.97 11.79 0.85 5.88 n/a 109.60 58.56 1.63 ERONET DS75 0.035

-------> CHANNEL UNSTABLE - TEMPORARY LINER REQUIRED
-------> VELOCITY IS TOO HIGH, USE DIFFERENT LINER
-------> SHEAR STRESS IS TOO HIGH, USE DIFFERENT LINER

Liner Longevity ->

T = Top; B = Bottom; M = Middle

T = Top; B = Bottom; M = Middle

Manning's "n"

Manning's "n"

EROSION CONTROL CHANNEL DESIGN

45 Days

Permanent Liner Specifications - VMAX P550

C = 0.020 x CN - 1.0

Conservative assumption

For established grass lined channel

For newly graded areas, HSG 'A' soils

Return Storm for 
Temp Liners

2      year

Return Storm for 
Permanent Liners

10      year

Matrix Netting

100% UV Stable                           
Polypropylene Fiber - 0.5lb/sy

T & B: UV-Stabilized Polypropylene - 24lb/1000sf                             
M: Corrugated UV-Stabilized Polypropylene - 

24lb/1000sf

Allowabe Partially Vegetated
Velocity (f/s)

12.5

100% Straw Fiber - 0.5lb/sy
T(only): Lightweight photodegradable                                                        

with photo accelerators - 1.5lb/10000sf
5.0 1.55

Description

Matrix Netting
Allowabe Unvegetated Allowable Partially Vegetated

Velocity (f/s) Shear Stress [lb/ft^2]

Allowable Partially Vegetated
Shear Stress [lb/ft^2]

12.0

Temporary Liner Specifications - ERONET DS75
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