


Drainage Narrative – Shawboro Solar Phase 1A 
January 31, 2025 

Shawboro Solar Phase 1A – Drainage Narrative 
  
SunEnergy1 is proposing to develop a solar farm on East Ridge Road in Shawboro. The development 
will take place on approximately 53.15 acres of an 199.88 acre parcel that is currently used as 
farmland. 
 
The site was modeled with PCSWMM using the SCS Curve Number Method. In accordance with 
Currituck County Stormwater Manual, we compared the runoff from the site during a 2-year storm 
under the condition that the site was wooded with the 5-year storm under the proposed conditions. 
Rainfall depths were taken from NOAA Atlas 14, Volume 2, Version 3. The site consists of Roanoke 
Soils with a hydraulic soil rating C/D. 
 
In the existing conditions, runoff is collected in field ditches and routed to a large roadside ditch along 
East Ridge Road. The ditch continues east, then south along Meads Road where it crosses through a 
pipe and outfalls into the adjacent swamp. The pre-development drainage area is divided into four 
subcatchments. Subcatchments S01 and S02 are made up of farmland and some residential land along 
North Indiantown Road. Subcatchment S03 and S04 are both completely farmland. S04 is the location 
of the proposed development and S03 is directly west of it. Offsite drainage areas were included due to 
the interconnectivity of the existing drainage pattern.  
 
In the proposed conditions, subcatcment S04 is broken down into eight new drainage areas. 
Development on the site will be limited to the installation of the solar panels, fence and gravel access 
roads. Overall impervious coverage for the development area is approximately 11%. The majority of 
new impervious area will be routed to a stormwater detention basin to store and control runoff to the 
existing roadside ditch.  
 
The analysis results below show that the project is not causing an increase in water surface elevation 
or an increase in peak discharge immediately downstream of the site when comparing the 2-year pre-
development model to the 5-yr post development model. 
 
Point of Analysis #1 #2 
Node SU03 J13 
Pre HGL 4.76’ 4.12’ 
Post HGL 4.76’ 4.12’ 
Difference 0 0 

 
Point of Analysis #3 #4 
Conduit C12 C16 
 Max Flow (cfs) Max Velocity (fps) Max Flow (cfs) Max Velocity (fps) 
Pre  15.95 1.05 18.43 1.56 
Post 16.05 1.05 18.33 1.55 
Difference +0.10 0 -0.10 -0.01 

 
 
 



 
 

 
 
 
 
 
Shawboro East Ridge Solar Phase 1A    

Appendix A 
 

Stormwater & Erosion Control Calculations 
 

Pre-development 

 Curve Number Calculations 
 PCSWMM Layout 
 PCSWMM Data & Results (Based on 2 yr Storm with site wooded) 

Post-development 

 Curve Number Calculations 
 PCSWMM Layout 
 PCSWMM Data & Results (Based on 5 yr Storm) 

 

 

 

 

  



Area CN Computations
Stormwater Drainage Analysis
Pre-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S01

HSG Area Area

(SF) (AC)
All 43,649 1.00
A 44,607 1.02
B 18,570 0.43

% Impervious = 75 C 11,695 0.27
D
A 287,297 6.60
B

% Impervious = 25 C 34,408 0.79
D
A
B
C
D
A 435,391 10.00
B 243,601 5.59
C 483,851 11.11
D
A
B
C
D
A
B
C
D

Area (SF) Area (AC)

1,603,069 36.80

Initial Abstraction (Dstore Perv) = 1.10 11.24

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 64 Weighted CN = 73

Percent Impervious

Meadow - cont. grass 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #

Cover Description Curve Number, 

CN1



Area CN Computations
Stormwater Drainage Analysis
Pre-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S02

HSG Area Area

(SF) (AC)
All 384,971 8.84
A 33,790 0.78
B

% Impervious = 75 C 5,890 0.14
D
A
B

% Impervious = 25 C
D
A
B
C
D
A 815,962 18.73
B 31,043 0.71
C 9,953 0.23
D
A 140,776 3.23
B 164,506 3.78
C 103,375 2.37
D
A
B
C
D

Area (SF) Area (AC)

1,690,266 38.80

Initial Abstraction (Dstore Perv) = 1.20 24.54

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 62 Weighted CN = 72

Percent Impervious

Meadow - cont. grass 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #

Cover Description Curve Number, 

CN1



Area CN Computations
Stormwater Drainage Analysis
Pre-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S03

HSG Area Area

(SF) (AC)
All
A
B

% Impervious = 75 C 73,094 1.68
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B 15,622 0.36
C 4,922,364 113.00
D
A
B
C
D
A
B
C
D

Area (SF) Area (AC)

5,011,080 115.04

Initial Abstraction (Dstore Perv) = 0.38 1.09

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 84 Weighted CN = 85

Percent Impervious

Meadow - cont. grass 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #

Cover Description Curve Number, 

CN1



Area CN Computations
Stormwater Drainage Analysis
Pre-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04

HSG Area Area

(SF) (AC)
All
A
B

% Impervious = 75 C 28,415 0.65
D
A
B

% Impervious = 25 C
D
A
B
C
D 2,347,810 53.90
A
B
C
D
A
B
C
D
A
B
C
D

Area (SF) Area (AC)

2,376,225 54.55

Initial Abstraction (Dstore Perv) = 0.62 0.90

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 76 Weighted CN = 77

Percent Impervious

Meadow - cont. grass 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #

Cover Description Curve Number, 

CN1
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Table 1A: Conduits

Name Inlet
Node

Outlet
Node

Length
(ft)

Roughness Inlet
Elev.
(ft)

Outlet
Elev.
(ft)

Entry
Loss

Coeff.

Exit
Loss

Coeff.

Cross-Section Geom1
(ft)

Geom2
(ft)

Geom3

C01 SU01 J02 340 0.035 4.79 4.19 0 0 TRAPEZOIDAL 2.65 10 2

C02 J02 SU03 2040 0.035 4.19 3.54 0 0 TRAPEZOIDAL 2.65 10 2

C03 SU02 J04 20 0.035 4.83 4.86 0 0 TRAPEZOIDAL 3.74 5 1

C04 J04 J06 1520 0.035 4.86 4.2 0 0 TRAPEZOIDAL 2.6 5 1

C06 J04 J05 24 0.012 4.59 4.58 0 0 CIRCULAR 3 0 0

C07 J05 J02 2450 0.035 5.08 4.19 0 0 TRAPEZOIDAL 2.65 8 2

C08 J06 J07 30 0.022 5.53 4.01 0 0 CIRCULAR 1 0 0

C09 J07 J08 2162 0.035 4.09 3.82 0 0 TRAPEZOIDAL 2.99 3 2

C10 J08 SU03 25 0.022 4.05 3.18 0 0 CIRCULAR 1.5 0 0

C11 J08 SU03 25 0.022 3.82 2.16 0 0 CIRCULAR 1.5 0 0

C12 SU03 J10 470 0.035 3.54 3.24 0 0 TRAPEZOIDAL 3.54 10 2

C13 J10 J11 34 0.022 2.37 2.42 0 0 CIRCULAR 5 0 0

C14 J11 SU04 342 0.035 3.26 2.95 0 0 TRAPEZOIDAL 4.62 10 2

C15 SU04 J13 210 0.035 2.95 2.82 0 0 TRAPEZOIDAL 4.62 12 2

C16 J13 OF1 270 0.035 2.82 3.08 0 0 TRAPEZOIDAL 3.84 12 2

Table 1B: Conduits

Name Geom4 Barrels Slope
(ft/ft)

Max.
|Flow|
(cfs)

Max.
|Velocity|

(ft/s)

C01 2 1 0.00176 1.97 0.54

C02 2 1 0.00032 4.7 0.39

C03 1 1 -0.0015 3.34 0.97

C04 1 1 0.00043 1.65 0.5

C06 0 1 0.00042 2.99 1.31

C07 2 1 0.00036 2.95 0.51

C08 0 1 0.05073 0.27 0.83

C09 2 1 0.00012 0.33 0.17

C10 0 1 0.03482 0.49 0.41

C11 0 1 0.06655 0.92 0.92

C12 2 1 0.00064 15.95 1.05

C13 0 1 -0.00147 15.94 2.09

C14 2 1 0.00091 15.94 1.05

C15 2 1 0.00062 18.43 0.98

C16 2 1 -0.00096 18.43 1.56
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Table 2: Junctions

Name Invert
Elev.
(ft)

Rim
Elev.
(ft)

Depth
(ft)

Initial
Depth

(ft)

Avg.
Depth

(ft)

Max.
Depth

(ft)

Max.
HGL
(ft)

Contributing
Area
(ac)

J02 4.19 6.84 2.65 0 0.29 0.79 4.98 75.6

J04 4.59 8.7 4.11 0 0.47 1.1 5.69 38.8

J05 4.58 8.66 4.08 0 0.48 1.11 5.69 38.8

J06 4.2 6.89 2.69 0 0.61 1.49 5.69 38.8

J07 4.01 7.08 3.07 0 0.28 0.76 4.77 38.8

J08 3.82 6.87 3.05 0 0.39 0.94 4.76 38.8

J10 2.37 8.14 5.77 1.13 1.53 2.1 4.47 190.64

J11 2.42 8.31 5.89 1.08 1.47 2.01 4.43 190.64

J13 2.82 7.48 4.66 0.68 0.93 1.3 4.12 245.19

Table 3A: Subcatchments

Name Rain
Gage

Outlet Area
(ac)

Flow
Length

(ft)

Slope
(%)

Imperv.
(%)

N
Imperv

N
Perv

Dstore
Imperv

(in)

Dstore
Perv
(in)

Zero
Imperv

(%)

S01 SCS_Type_III_3.74in SU01 36.8 1860.001 0.51 11.24 0.01 0.17 0.1 1.1 25

S02 SCS_Type_III_3.74in SU02 38.8 2200 0.39 24.54 0.01 0.17 0.1 1.2 25

S03 SCS_Type_III_3.74in SU03 115.04 3490.001 0.12 1.09 0.01 0.17 0.1 0.38 25

S04 SCS_Type_III_3.74in SU04 54.55 2445 0.18 0.9 0.01 0.4 0.1 0.62 25

Table 3B: Subcatchments

Name Subarea
Routing

Percent
Routed

(%)

Curve
Number

Infiltration
(in)

Runoff
Depth
(in)

Runoff
Volume

(MG)

Peak
Runoff
(cfs)

S01 PERVIOUS 100 64 1.99 0.48 0.48 1.97

S02 PERVIOUS 100 62 1.75 0.74 0.78 3.35

S03 PERVIOUS 100 84 1.25 1.06 3.3 12.03

S04 PERVIOUS 100 76 1.7 0.48 0.71 2.5

Table 4: Outfalls

Name Invert
Elev.
(ft)

Rim
Elev.
(ft)

Fixed
Stage
(ft)

Avg.
Depth

(ft)

Max.
Depth

(ft)

Max.
HGL
(ft)

Max.
Flow
(cfs)

Total
Flow
(MG)

Contributing
Area
(ac)

OF1 3.08 6.92 3.5 0.42 0.42 3.5 18.43 4.722 245.19
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January 23, 2025

Timmons Group
Page 4 of 5

PCSWMM 7.6.3695
SWMM 5.2.4



Table 5: Storages

Name Invert
Elev.
(ft)

Rim
Elev.
(ft)

Depth
(ft)

Initial
Depth

(ft)

Curve
Name

Max.
Depth

(ft)

Max.
HGL
(ft)

Max.
Volume
(1000

ft³)

Contributing
Area
(ac)

SU01 4.79 7.58 2.79 0 SU01 0.26 5.05 0.083 36.8

SU02 4.83 8.57 3.74 0 SU02 0.87 5.7 0.295 38.8

SU03 2.16 7.08 4.92 1.34 SU03 2.6 4.76 19.357 190.64

SU04 2.95 7.57 4.62 0.55 SU04 1.28 4.23 3.291 245.19
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Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S01

HSG Area Area

(SF) (AC)
All 43,649 1.00
A 44,607 1.02
B 18,570 0.43

% Impervious = 75 C 11,695 0.27
D
A 287,297 6.60
B

% Impervious = 25 C 34,408 0.79
D
A
B
C
D
A 435,391 10.00
B 243,601 5.59
C 483,851 11.11
D
A
B
C
D
A
B
C
D

Area (SF) Area (AC)

1,603,069 36.80

Initial Abstraction (Dstore Perv) = 1.10 11.24

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Drainage Area #

Cover Description Curve Number, 

CN1

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Woods 30
(Assume Good Condition) 55

70
77

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Open Space 39
(Assume Good Condition) 61

74
80

Meadow 30
58
71
78

Weighted 
Pervious CN = 64 Weighted CN = 73

Percent Impervious



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S02

HSG Area Area

(SF) (AC)
All 384,971 8.84
A 33,790 0.78
B

% Impervious = 75 C 5,890 0.14
D
A
B

% Impervious = 25 C
D
A
B
C
D
A 815,962 18.73
B 31,043 0.71
C 9,953 0.23
D
A 140,776 3.23
B 164,506 3.78
C 103,375 2.37
D
A
B
C
D

Area (SF) Area (AC)

1,690,266 38.80

Initial Abstraction (Dstore Perv) = 1.20 24.54

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Drainage Area #

Cover Description Curve Number, 

CN1

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Woods 30
(Assume Good Condition) 55

70
77

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Open Space 39
(Assume Good Condition) 61

74
80

Meadow 30
58
71
78

Weighted 
Pervious CN = 62 Weighted CN = 72

Percent Impervious



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S03

HSG Area Area

(SF) (AC)
All 14,563 0.33
A
B

% Impervious = 75 C 73,095 1.68
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B 15,622 0.36
C 4,906,222 112.63
D
A
B
C
D
A
B
C
D

Area (SF) Area (AC)

5,009,502 115.00

Initial Abstraction (Dstore Perv) = 0.38 1.39

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Drainage Area #

Cover Description Curve Number, 

CN1

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Woods 30
(Assume Good Condition) 55

70
77

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Open Space 39
(Assume Good Condition) 61

74
80

Meadow 30
58
71
78

Weighted 
Pervious CN = 84 Weighted CN = 85

Percent Impervious



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04A

HSG Area Area

(SF) (AC)
All 22,162 0.51
A
B

% Impervious = 75 C
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 321,543 7.38
D

Area (SF) Area (AC)

343,705 7.89

Initial Abstraction (Dstore Perv) = 0.82 6.45

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Drainage Area #

Cover Description Curve Number, 

CN1

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Woods 30
(Assume Good Condition) 55

70
77

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Open Space 39
(Assume Good Condition) 61

74
80

Meadow 30
58
71
78

Weighted 
Pervious CN = 71 Weighted CN = 73

Percent Impervious



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04B

HSG Area Area

(SF) (AC)
All 6,687 0.15
A
B

% Impervious = 75 C
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 359,381 8.25
D

Area (SF) Area (AC)

366,068 8.40

Initial Abstraction (Dstore Perv) = 0.82 1.83

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 71 Weighted CN = 71

Percent Impervious

Meadow 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #

Cover Description Curve Number, 

CN1



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04C

HSG Area Area

(SF) (AC)
All 5,779 0.13
A
B

% Impervious = 75 C
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 336,204 7.72
D

Area (SF) Area (AC)

341,983 7.85

Initial Abstraction (Dstore Perv) = 0.82 1.69

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 71 Weighted CN = 71

Percent Impervious

Meadow 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #

Cover Description Curve Number, 

CN1



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04D

HSG Area Area

(SF) (AC)
All 29,678 0.68
A
B

% Impervious = 75 C
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 229,545 5.27
D

Area (SF) Area (AC)

259,223 5.95

Initial Abstraction (Dstore Perv) = 0.82 11.45

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Asphalt, Concrete, Roofs 98

Drainage Area #

Cover Description Curve Number, 

CN1

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Residential District            51
1/2-acre average lot size 68

79
84

Woods 30
(Assume Good Condition) 55

70
77

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Open Space 39
(Assume Good Condition) 61

74
80

Meadow 30
58
71
78

Weighted 
Pervious CN = 71 Weighted CN = 74

Percent Impervious



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04E

HSG Area Area

(SF) (AC)
All 87,618 2.01
A
B

% Impervious = 75 C
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 111,657 2.56
D

Area (SF) Area (AC)

199,275 4.57

Initial Abstraction (Dstore Perv) = 0.82 43.97

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 71 Weighted CN = 83

Percent Impervious

Meadow 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68

79
84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #
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Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04F

HSG Area Area

(SF) (AC)
All 52,465 1.20
A
B

% Impervious = 75 C 23,534 0.54
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 192,300 4.41
D

Area (SF) Area (AC)

268,299 6.16

Initial Abstraction (Dstore Perv) = 1.06 26.13

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 65 Weighted CN = 78

Percent Impervious
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71
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Straight Row - good 
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Woods 30
(Assume Good Condition) 55

70
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Asphalt, Concrete, Roofs 98

Residential District            51
1/2-acre average lot size 68
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Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Drainage Area #

Cover Description Curve Number, 

CN1



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04G

HSG Area Area

(SF) (AC)
All 32,545 0.75
A
B

% Impervious = 75 C 3,757 0.09
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 167,930 3.86
D

Area (SF) Area (AC)

204,232 4.69

Initial Abstraction (Dstore Perv) = 0.86 17.31

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 70 Weighted CN = 76

Percent Impervious

Meadow 30
58
71
78

Open Space 39
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Residential District            51
1/2-acre average lot size 68
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84

Streets & Roads 83
Paved; open ditches (w/ rw) 89

92
93

Asphalt, Concrete, Roofs 98

Drainage Area #

Cover Description Curve Number, 

CN1



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Shawboro Solar Phase 1A
Timmons Group Project No. 47198
Date: 1/31/2025
Calculated by: Ben Drew
Checked by: Kim Hamby

S04H

HSG Area Area

(SF) (AC)
All 15,680 0.36
A
B

% Impervious = 75 C 1,123 0.03
D
A
B

% Impervious = 25 C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 378,216 8.68
D

Area (SF) Area (AC)

395,019 9.07

Initial Abstraction (Dstore Perv) = 0.82 4.18

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Weighted 
Pervious CN = 71 Weighted CN = 72

Percent Impervious
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Open Space 39
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1/2-acre average lot size 68
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92
93

Drainage Area #

Cover Description Curve Number, 

CN1





PCSWMM Report

Shawboro Solar Phase 1A Post-Development 5-year
Model Report

Model 47198-Post_5yr-PH1A.inp

Timmons Group
January 24, 2025



Table of Contents
Tables

Table 1A: Conduits .................................................................................. 3

Table 1B: Conduits .................................................................................. 4

Table 2: Junctions ................................................................................... 5

Table 3A: Subcatchments ......................................................................... 5

Table 3B: Subcatchments ......................................................................... 6

Table 4: Outfalls ..................................................................................... 6

Table 5: Storages .................................................................................... 6

Table 6: Orifices ...................................................................................... 7

Table 7: Weirs ........................................................................................ 7

47198-Post_5yr-PH1A
January 24, 2025

Timmons Group
Page 2 of 7

PCSWMM 7.6.3695
SWMM 5.2.4



Table 1A: Conduits

Name Inlet
Node

Outlet
Node

Length
(ft)

Roughness Inlet
Elev.
(ft)

Outlet
Elev.
(ft)

Entry
Loss

Coeff.

Exit
Loss

Coeff.

Cross-Section Geom1
(ft)

Geom2
(ft)

Geom3

C01 SU01 J02 340 0.035 4.79 4.19 0 0 TRAPEZOIDAL 2.65 10 2

C02 J02 SU03 2040 0.035 4.19 3.54 0 0 TRAPEZOIDAL 2.65 10 2

C03 SU02 J04 20 0.035 4.83 4.86 0 0 TRAPEZOIDAL 3.74 5 1

C04 J04 J06 1520 0.035 4.86 4.2 0 0 TRAPEZOIDAL 2.6 5 1

C06 J04 J05 24 0.012 4.59 4.58 0 0 CIRCULAR 3 0 0

C07 J05 J02 2450 0.035 5.08 4.19 0 0 TRAPEZOIDAL 2.65 8 2

C08 J06 J07 30 0.022 5.53 4.01 0 0 CIRCULAR 1 0 0

C09 J07 J08 2162 0.035 4.09 3.82 0 0 TRAPEZOIDAL 2.99 3 2

C10 J08 SU03 25 0.022 4.05 3.18 0 0 CIRCULAR 1.5 0 0

C11 J08 SU03 25 0.022 3.82 2.16 0 0 CIRCULAR 1.5 0 0

C12 SU03 J10 470 0.035 3.54 3.24 0 0 TRAPEZOIDAL 3.54 10 2

C13 J10 J11 34 0.022 2.37 2.42 0 0 CIRCULAR 5 0 0

C14 J11 J12 342 0.035 3.26 2.95 0 0 TRAPEZOIDAL 4.62 10 2

C15 J12 J13 210 0.035 2.95 2.82 0 0 TRAPEZOIDAL 4.62 12 2

C16 J13 OF1 270 0.035 2.82 3.08 0 0 TRAPEZOIDAL 3.84 12 2

C17 SU04A SU04G 60 0.012 5.1 5 0 0 CIRCULAR 1.5 0 0

C18 SU04G J3 215 0.035 5 4.65 0 0 TRAPEZOIDAL 2 0 3

C19 SU04B J3 60 0.012 4.7 4.65 0 0 CIRCULAR 1.5 0 0

C20 J3 J2 225 0.035 4.6 4.42 0 0 TRAPEZOIDAL 2.35 0 3

C21 SU04C J2 60 0.012 4.6 4.5 0 0 CIRCULAR 1.5 0 0

C22 J2 J5 205 0.035 4.42 4.2 0 0 TRAPEZOIDAL 2.58 0 3

C23 SU04D J5 78 0.012 4.4 4.2 0 0 CIRCULAR 1.5 0 0

C24 J5 J8 94 0.012 4.2 4.1 0 0 CIRCULAR 1.5 0 0

C25 J8 SU04E 313 0.035 4.1 3.75 0 0 TRAPEZOIDAL 3.25 0 3

C26 SU04E SU04F 74 0.012 3.75 3.5 0 0 CIRCULAR 1.5 0 0

C27 J14 J12 42 0.012 3.5 2.95 0 0 CIRCULAR 1.5 0 0

C28 SU04H J13 36 0.022 2.24 2 0 0 CIRCULAR 1.5 0 0
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Table 1B: Conduits

Name Geom4 Barrels Slope
(ft/ft)

Max.
|Flow|
(cfs)

Max.
|Velocity|

(ft/s)

C01 2 1 0.00176 1.97 0.53

C02 2 1 0.00032 4.7 0.39

C03 1 1 -0.0015 3.34 0.97

C04 1 1 0.00043 1.64 0.5

C06 0 1 0.00042 2.99 1.31

C07 2 1 0.00036 2.95 0.5

C08 0 1 0.05073 0.27 0.82

C09 2 1 0.00012 0.33 0.17

C10 0 1 0.03482 3.5 4.07

C11 0 1 0.06655 1.75 1.79

C12 2 1 0.00064 16.05 1.05

C13 0 1 -0.00147 16.05 2.11

C14 2 1 0.00091 16.05 1.06

C15 2 1 0.00062 17.32 0.93

C16 2 1 -0.00096 18.33 1.55

C17 0 1 0.00167 1.53 1.88

C18 3 1 0.00163 3.39 1.15

C19 0 1 0.00083 1.2 1.51

C20 3 1 0.0008 4.01 1.01

C21 0 1 0.00167 1.02 1.09

C22 3 1 0.00107 4.84 0.92

C23 0 1 0.00256 1.03 1.27

C24 0 1 0.00106 5.85 3.38

C25 3 1 0.00112 5.83 1.17

C26 0 1 0.00338 10.1 11.94

C27 0 1 0.0131 1.65 2.82

C28 0 1 0.00667 1.12 0.63

47198-Post_5yr-PH1A
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Table 2: Junctions

Name Invert
Elev.
(ft)

Rim
Elev.
(ft)

Depth
(ft)

Initial
Depth

(ft)

Avg.
Depth

(ft)

Max.
Depth

(ft)

Max.
HGL
(ft)

Contributing
Area
(ac)

J02 4.19 6.84 2.65 0 0.17 0.79 4.98 75.6

J04 4.59 8.7 4.11 0 0.54 1.1 5.69 38.8

J05 4.58 8.66 4.08 0 0.55 1.11 5.69 38.8

J06 4.2 6.89 2.69 0 0.84 1.49 5.69 38.8

J07 4.01 7.08 3.07 0 0.18 0.76 4.77 38.8

J08 3.82 6.87 3.05 0 0.21 0.94 4.76 38.8

J10 2.37 8.14 5.77 1.13 1.39 2.1 4.47 190.6

J11 2.42 8.31 5.89 1.08 1.33 2.01 4.43 190.6

J12 2.95 7.57 4.62 0.55 0.73 1.26 4.21 236.11

J13 2 7.48 5.48 1.5 1.65 2.12 4.12 245.18

J14 3.5 7 3.5 0 0.31 0.7 4.2 45.51

J2 4.42 7 2.58 0 0.9 1.76 6.18 28.83

J3 4.65 7 2.35 0 0.74 1.53 6.18 20.98

J5 4.2 7.36 3.16 0 1.08 1.97 6.17 34.78

J8 4.1 7.35 3.25 0 1.14 2.06 6.16 34.78

Table 3A: Subcatchments

Name Rain
Gage

Outlet Area
(ac)

Flow
Length

(ft)

Slope
(%)

Imperv.
(%)

N
Imperv

N
Perv

Dstore
Imperv

(in)

Dstore
Perv
(in)

Zero
Imperv

(%)

S01 SCS_Type_III_3.74in SU01 36.8 1860.001 0.51 11.24 0.01 0.17 0.1 1.1 25

S02 SCS_Type_III_3.74in SU02 38.8 2200 0.39 24.54 0.01 0.17 0.1 1.2 25

S03 SCS_Type_III_3.74in SU03 115 3490 0.12 1.39 0.01 0.17 0.1 0.38 25

S04A SCS_Type_III_4.83in SU04A 7.89 1367 0.16 6.45 0.01 0.17 0.1 0.82 25

S04B SCS_Type_III_4.83in SU04B 8.4 1594.999 0.16 1.83 0.01 0.17 0.1 0.82 25

S04C SCS_Type_III_4.83in SU04C 7.85 1774.997 0.18 1.69 0.01 0.17 0.1 0.82 25

S04D SCS_Type_III_4.83in SU04D 5.95 1664.999 0.17 11.45 0.01 0.17 0.1 0.82 25

S04E SCS_Type_III_4.83in SU04E 4.57 424 1.3 43.97 0.01 0.17 0.1 0.82 25

S04F SCS_Type_III_4.83in SU04F 6.16 322 0.54 26.13 0.01 0.17 0.1 1.06 25

S04G SCS_Type_III_4.83in SU04G 4.69 740.001 0.79 17.31 0.01 0.17 0.1 0.86 25

S04H SCS_Type_III_4.83in SU04H 9.07 2480.003 0.21 4.18 0.01 0.17 0.1 0.82 25
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Table 3B: Subcatchments

Name Subarea
Routing

Percent
Routed

(%)

Curve
Number

Infiltration
(in)

Runoff
Depth
(in)

Runoff
Volume

(MG)

Peak
Runoff
(cfs)

S01 PERVIOUS 100 64 2.49 0.61 0.61 1.97

S02 PERVIOUS 100 62 2.2 0.9 0.95 3.35

S03 PERVIOUS 100 84 1.42 1.82 5.69 12.11

S04A PERVIOUS 100 71 2.46 1.79 0.38 1.47

S04B PERVIOUS 100 71 2.58 1.62 0.37 1.21

S04C PERVIOUS 100 71 2.59 1.6 0.34 1.1

S04D PERVIOUS 100 71 2.33 1.93 0.31 1.21

S04E PERVIOUS 100 71 1.47 3.08 0.38 10.2

S04F PERVIOUS 100 65 2.29 2.11 0.35 6.38

S04G PERVIOUS 100 70 2.24 2.16 0.28 3.27

S04H PERVIOUS 100 71 2.52 1.65 0.41 1.19

Table 4: Outfalls

Name Invert
Elev.
(ft)

Rim
Elev.
(ft)

Fixed
Stage
(ft)

Avg.
Depth

(ft)

Max.
Depth

(ft)

Max.
HGL
(ft)

Max.
Flow
(cfs)

Total
Flow
(MG)

Contributing
Area
(ac)

OF1 3.08 6.92 3.5 0.42 0.42 3.5 18.33 9.63 245.18

Table 5: Storages

Name Invert
Elev.
(ft)

Rim
Elev.
(ft)

Depth
(ft)

Initial
Depth

(ft)

Curve
Name

Max.
Depth

(ft)

Max.
HGL
(ft)

Max.
Volume
(1000

ft³)

Contributing
Area
(ac)

SU01 4.79 7.58 2.79 0 SU01 0.26 5.05 0.083 36.8

SU02 4.83 8.57 3.74 0 SU02 0.87 5.7 0.295 38.8

SU03 2.16 7.08 4.92 1.34 SU03 2.6 4.76 18.405 190.6

SU04A 5.1 7.85 2.75 0 SU04A 1.08 6.18 8.904 7.89

SU04B 4.7 7.45 2.75 0 SU04B 1.48 6.18 9.871 8.4

SU04C 4.6 7.78 3.18 0 SU04C 1.58 6.18 10.65 7.85

SU04D 4.4 7.54 3.14 0 SU04D 1.77 6.17 10.279 5.95

SU04E 3.75 7.9 4.15 0 SU04E 2.41 6.16 0.048 39.35

SU04F 3.5 7.5 4 0 PH1APOND 2.64 6.14 180.272 45.51

SU04G 5 7 2 0 SU04G 1.18 6.18 4.328 12.58

SU04H 2.24 6.53 4.29 1.26 SU04H 1.89 4.13 2.065 9.07
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Table 6: Orifices

Name Inlet
Node

Outlet
Node

Type Cross-Section Height
(ft)

Inlet
Elev.
(ft)

Discharge
Coeff.

Max.
|Flow|
(cfs)

OR1 SU04F J14 BOTTOM CIRCULAR 0.5 3.5 0.65 1.55

Table 7: Weirs

Name Inlet
Node

Outlet
Node

Type Height
(ft)

Length
(ft)

Side
Slope
(ft/ft)

Inlet
Elev.
(ft)

Discharge
Coeff.
(CFS)

Max.
|Flow|
(cfs)

W1 SU04F J14 TRANSVERSE 1 3 0 6.25 3.33 0
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Hydrologic Soil Group—Currituck County, North Carolina
(SHAWBORO SOLAR - PHASE 1)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/6/2024
Page 1 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D
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C/D

D

Not rated or not available

Soil Rating Lines
A

A/D
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B/D
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D

Not rated or not available

Soil Rating Points
A
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B/D
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C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Currituck County, North Carolina
Survey Area Data: Version 24, Sep 9, 2024

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 18, 2022—May 
31, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Currituck County, North Carolina
(SHAWBORO SOLAR - PHASE 1)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ro Roanoke fine sandy 
loam

C/D 63.2 100.0%

Totals for Area of Interest 63.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Hydrologic Soil Group—Currituck County, North Carolina SHAWBORO SOLAR - PHASE 1

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Tie-break Rule: Higher

Hydrologic Soil Group—Currituck County, North Carolina SHAWBORO SOLAR - PHASE 1

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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USGS QUAD Map 

 
  



SITE
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Flood Map 
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Rainfall Data 
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