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Windswept Pines Phase 3 Construction Drawings

5-23-24

Allied Properties, LLC
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  Deel Engineering, PLLC 

  NC Firm License P-1045 

 

                                                                                                                                                 

P.O. Box 3901 Kill Devil Hills, NC 27948 (252)202-3803 

 

June 5, 2024 

 

 

Currituck County Planning & Zoning 

Currituck Historic Courthouse 

153 Courthouse Road, Suite 110 

Currituck, North Carolina 27929 

 

Re: Stormwater Management Design Submittal 

 Major Stormwater Plan 

 Windswept Pines Subdivision, Phase 3  

 Moyock, Currituck County, NC 

 

 

Attached, please find a Currituck County Stormwater Management Application Package for the Windswept 

Pines Subdivision, Phase 3.  Page numbers referenced in this cover letter refer to page numbering of this 

.pdf package as a standalone compiled document, relative to this cover letter as page 1 of the .pdf 

submission (98 pages total) 

 

.Pdf copies of the following items are included with and shall be considered part of this submittal package: 

 

1. Major Stormwater Plan Form SW-002  (Pg 2 of 98) 

2. NRCS Method Peak Flow Forms SW-004 with attachments  (Pg 6 of 98) 

3. NCDEQ SWM Permit  (Pg 12 of 98) 

4. Stormwater Management Plan Narrative  (Pg 28 of 98) 

5. Appendix B – Soils Report (Pg 35 of 98) 

6. Appendix C – Covenants / O&M Requirements (Pg 43 of 98) 

7. Appendix D – Drainage Area Tabulations  (Pg 56 of 98) 

8. Appendix E - EPA SWMM Model Report  (Pg 77 of 98) 

9. Appendix F – SESCP Flow & Velocities Check (Pg 90 of 98) 

10. 24” x 36” EPA SWMM Model Existing Conditions Schematic Plan (Pg 97 of 98) 

11. 24” x 36” EPA SWMM Model Proposed Conditions Schematic Plan  (Pg 98 of 98) 

 

This package is being submitted with a matching Construction Plans TRC Submittal, and so additional 

Construction Plans are not included under this transmittal (you will receive your plans under the TRC 

submittal). 

 

At your earliest convenience, please review the attached information for compliance.  If you have any 

questions, or if you require any additional information, please do not hesitate to contact me at (252) 202-

3803. 

 

 

Sincerely, 

 
David A. Deel, P.E. 

Encl:    as stated 



Allied Properties, LLC
417-D Caratoke Highway
Moyock, NC  27958

252-435-2718
jold@qhoc.com

Same

Alden Run

0009-000-006A-0000

Subdivision-Phase 3

X

Zone X

, 0094-000-005D-0000, 0094,000-005E-0000

19ac
155,070

610,155+/-
155,070

X    EPA SWMM

5-22-24

Mobile User
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Major Stormwater Plan Design Standards Checklist  
 

The table below depicts the design standards of the major stormwater plan application.  Please make sure 
to include all applicable listed items to ensure all appropriate standards are reviewed.  

 

Major Stormwater Plan  
Design Standards Checklist  
 
Date Received: _  ____         
 

Project Name: __            
 

Applicant/Property Owner: ____           

 
Minor Stormwater Plan Design Standards Checklist  

General 

1 Property owner name and address.  

2 Site address and parcel identification number.  

3 North arrow and scale to be 1” = 100’ or larger.  

Site Features 

4 Scaled drawing showing existing and proposed site features: 
Property lines with dimensions, acreage, streets, easements, structures (dimensions and 
square footage), fences, bulkheads, septic area (active and repair), utilities, vehicular use 
areas, driveways, and sidewalks. 

 

5 Approximate location of all designated Areas of Environmental Concern (AEC) or 
other such areas which are environmentally sensitive on the property, such as Maritime 
Forest, CAMA, 404, or 401 wetlands as defined by the appropriate agency. 

 

6 Existing and proposed ground elevations shown in one foot intervals.  All elevation 
changes within the past six months shall be shown on the plan. 

 

8 Limits of all proposed fill, including the toe of fill slope and purpose of fill.  

9 Square footage of all existing and proposed impervious areas (structures, sidewalks, 
walkways, vehicular use areas regardless of surface material), including a description 
of surface materials. 

 

10 Existing and proposed drainage patterns, including direction of flow.  

11 Location, capacity, design plans (detention, retention, infiltration), and design 
discharge of existing and proposed stormwater management features. 

 

12 Elevation of the seasonal high water level as determined by a licensed soil scientist.  

13 Plant selection.  

Permits and Other Documentation 

14 NCDENR stormwater permit application (if 10,000sf or more of built upon area).  

15 NCDENR erosion and sedimentation control permit application (if one acre or more of land 
disturbance). 

 

16 NCDENR coastal area management act permit application, if applicable.  

17 Stormwater management narrative with supporting calculations.  

18 Rational Method Form SW-003 or NRCS Method Form SW-004  

19 Alternative stormwater runoff storage analysis and/or downstream drainage capacity 
analysis, if applicable 

 

20 Design spreadsheets for all BMPs (Appendix F – Currituck County Stormwater Manual).  

21 Detailed maintenance plan for all proposed BMPs.  
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Certificate 

22 The major stormwater plan shall contain the following certificate: 
 

I,    , owner/agent hereby certify the information included on this and 
attached pages is true and correct to the best of my knowledge.   
 
On the plan entitled    ,  stormwater drainage improvements shall 
be installed according to these plans and specifications and approved by Currituck 
County.  Yearly inspections are required as part of the stormwater plan.  The owner is 
responsible for all maintenance required.  Currituck County assumes no responsibility for 
the design, maintenance, or performance of the stormwater improvements.   

Date:         Owner/Agent:    
 

 

 
 

Major Stormwater Plan Submittal Checklist  
 

Staff will use the following checklist to determine the completeness of your application.  Please make sure 
all of the listed items are included.  Staff shall not process an application for further review until it is 
determined to be complete.  
 

Major Stormwater Plan Form SW-002 
Submittal Checklist  
 
Date Received: _          
 

Project Name: __            
 

Applicant/Property Owner: ____           

 
 
Major Stormwater Plan Form SW-002 Submittal Checklist 

1 Completed Major Stormwater Plan Form SW-002  

2 Completed Rational Method Form SW-003 or NRCS Method Form SW-004  

3 Stormwater plan  

4 NCDENR permit applications, if applicable  

5 3 copies of plans  

6 3 hard copies of ALL documents  

7 1 PDF digital copy of all plans AND documents (ex. Compact Disk – e-mail not acceptable)   

 
 
 
 
Comments 
             

              

_____________________________________________________________________________________ 
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NRCS Method Peak Flow  

 Form SW-004 
 
 

 

Project Information 
 

Project Location: ___             

Parcel Identification Number(s): ____          

Check One:  □ Pre-Development  □ Post-Development 

Calculations  
 

Runoff Curve Number and Runoff 
 

1.  Runoff Curve Number (CN) 

          

Soil Type Cover Description 

CN  
(Table 2-6) Area (acres) CN*A 

      
 

  

          

          

          

          

          

          

          

          

          

          

          

          

          

       
Totals     

CNWeighted = 
SCN*A 

= 
  

     
SA 

   
Use CN  =   

 

          

          2.  Runoff                   

       

Storm #1 Storm #2 Storm #3 

Frequency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yr 

 

      

Rainfall, P (24-hour) (Use Table 2-7).. . . . . . . . . In 

 

      

Runoff, Q. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   In 
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    Time of Concentration (Tc) 
 

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 Pre  

 
 Post 

  
1. Surface description  

  

  
 

  

  
2. Manning's roughness coeff., n (Table 2-9)   

 
  

  
3. Flow Length, L (total L<= 300 ft) 

 
ft   

 
  

  
4. 24-hr rainfall, P 

 
in 4.0 

 
6.0 

  
5. Land Slope, s 

  
ft / ft   

 
  

  
6. Tt = 0.42(nL) 0.8 / P20.5 s0.4 

 
min   +   =   

           Shallow concentrated flow               

   
Segment ID   

 
  

  
7. Surface Description: paved (P) or unpaved (U)?   

 
  

  
8. Flow Length, L 

  
ft   

 
  

  
9. Watercourse slope, s 

 
ft / ft   

 
  

  
10. Average velocity, V (Table 2-8) 

 
ft / sec   

 
  

  
11. Tt = L / V 

   
min   +   =   

           Channel flow                   

   
Segment ID   

 
  

  

 
Pipe (P) or Channel (C)? 

  
  

 
  

  

 
If pipe, enter D (in): 

  
  

 
  

  

 
If channel, enter bottom width: 

  
  

 
  

  

 
If channel, enter side slopes  (_:1): 

 
  

 
  

  
12. Cross sectional flow area, a 

 
sq ft   

 
  

  
13. Wetted perimeter, wp 

 
ft   

 
  

  
14. Hydraulic radius, r = a / wp 

 
ft   

 
  

  
15. Channel slope, s 

  
ft / ft   

 
  

  
16. Manning's roughness coeff., n 

  
  

 
  

  
17. V = 1.49 r0.67 s0.5 / n 

 
ft / sec   

 
  

  
18. Flow length, L 

  
ft   

 
  

  
19. Tt = L / 60V 

  
min   +   =   

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) 
  

min   
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 Graphical Peak Discharge 

          
1. Data: 

        

 
Drainage Area, Am         =   sq mi (acres/640) 

   

 
Runoff Curve Number, CN          =   (From Runoff Curve Number Worksheet) 

 

 
Time of Concentration, Tc         =   hr  (From Time of Concentration Worksheet) 

 

 
Rainfall Distribution = Type III 

     

 

Pond and swamp areas spread 
throughout watershed =   

% of Am 
(   acres covered) 

 

          

      

Storm #1 Storm #2 Storm #3 

 
2. Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . yr       

 
3. Rainfall, P (24-hour) . . . . . . . . . . . . . . . . . . . in       

 

          
4. Initial abstraction, Ia . . . . . . . . . . . . . . . . . . .  in       

 

 
(Use CN) 

        

          
5. Compute Ia/P . . . . . . . . . . . . . . . . . . . . . . . 

 
      

 

          
6. Unit peak discharge, qu . . . . . . . . . . . . . . . .  csm/in       

 

 
(use Tc and Ia/P with Figure 2-9) 

      

          
7. Runoff, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  in       

 

 
(From Runoff Curve Number Worksheet) 

     

          
8. Pond and swamp adjustment factor, Fp . . . . . 

 
      

 

 
(Use Table 2-10) 

        

          
9. Peak discharge, Qp . . . . . . . . . . . . . . . . . . .  cfs       

 

 
(Where Qp = qu Am Q Fp) 

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            ______ 
Applicant        Date    

Andy2
Text Box
*

Andy2
Text Box
*

Andy2
Text Box
*

Andy2
Text Box
* See attached Spreadsheets & EPA SWMM Report for results at critical locations

Andy2
Rectangle



  NRCS Peak Flow SW-004 
Page 1 of 3 

   

 

 

 
NRCS Method Peak Flow  

 Form SW-004 
 
 

 

Project Information 
 

Project Location: ___             

Parcel Identification Number(s): ____          

Check One:  □ Pre-Development  □ Post-Development 

Calculations  
 

Runoff Curve Number and Runoff 
 

1.  Runoff Curve Number (CN) 

          

Soil Type Cover Description 

CN  
(Table 2-6) Area (acres) CN*A 

      
 

  

          

          

          

          

          

          

          

          

          

          

          

          

          

       
Totals     

CNWeighted = 
SCN*A 

= 
  

     
SA 

   
Use CN  =   

 

          

          2.  Runoff                   

       

Storm #1 Storm #2 Storm #3 

Frequency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yr 

 

      

Rainfall, P (24-hour) (Use Table 2-7).. . . . . . . . . In 

 

      

Runoff, Q. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   In 
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  NRCS Peak Flow SW-004 
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    Time of Concentration (Tc) 
 

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 Pre  

 
 Post 

  
1. Surface description  

  

  
 

  

  
2. Manning's roughness coeff., n (Table 2-9)   

 
  

  
3. Flow Length, L (total L<= 300 ft) 

 
ft   

 
  

  
4. 24-hr rainfall, P 

 
in 4.0 

 
6.0 

  
5. Land Slope, s 

  
ft / ft   

 
  

  
6. Tt = 0.42(nL) 0.8 / P20.5 s0.4 

 
min   +   =   

           Shallow concentrated flow               

   
Segment ID   

 
  

  
7. Surface Description: paved (P) or unpaved (U)?   

 
  

  
8. Flow Length, L 

  
ft   

 
  

  
9. Watercourse slope, s 

 
ft / ft   

 
  

  
10. Average velocity, V (Table 2-8) 

 
ft / sec   

 
  

  
11. Tt = L / V 

   
min   +   =   

           Channel flow                   

   
Segment ID   

 
  

  

 
Pipe (P) or Channel (C)? 

  
  

 
  

  

 
If pipe, enter D (in): 

  
  

 
  

  

 
If channel, enter bottom width: 

  
  

 
  

  

 
If channel, enter side slopes  (_:1): 

 
  

 
  

  
12. Cross sectional flow area, a 

 
sq ft   

 
  

  
13. Wetted perimeter, wp 

 
ft   

 
  

  
14. Hydraulic radius, r = a / wp 

 
ft   

 
  

  
15. Channel slope, s 

  
ft / ft   

 
  

  
16. Manning's roughness coeff., n 

  
  

 
  

  
17. V = 1.49 r0.67 s0.5 / n 

 
ft / sec   

 
  

  
18. Flow length, L 

  
ft   

 
  

  
19. Tt = L / 60V 

  
min   +   =   

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) 
  

min   
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 Graphical Peak Discharge 

          
1. Data: 

        

 
Drainage Area, Am         =   sq mi (acres/640) 

   

 
Runoff Curve Number, CN          =   (From Runoff Curve Number Worksheet) 

 

 
Time of Concentration, Tc         =   hr  (From Time of Concentration Worksheet) 

 

 
Rainfall Distribution = Type III 

     

 

Pond and swamp areas spread 
throughout watershed =   

% of Am 
(   acres covered) 

 

          

      

Storm #1 Storm #2 Storm #3 

 
2. Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . yr       

 
3. Rainfall, P (24-hour) . . . . . . . . . . . . . . . . . . . in       

 

          
4. Initial abstraction, Ia . . . . . . . . . . . . . . . . . . .  in       

 

 
(Use CN) 

        

          
5. Compute Ia/P . . . . . . . . . . . . . . . . . . . . . . . 

 
      

 

          
6. Unit peak discharge, qu . . . . . . . . . . . . . . . .  csm/in       

 

 
(use Tc and Ia/P with Figure 2-9) 

      

          
7. Runoff, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  in       

 

 
(From Runoff Curve Number Worksheet) 

     

          
8. Pond and swamp adjustment factor, Fp . . . . . 

 
      

 

 
(Use Table 2-10) 

        

          
9. Peak discharge, Qp . . . . . . . . . . . . . . . . . . .  cfs       

 

 
(Where Qp = qu Am Q Fp) 

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            ______ 
Applicant        Date    
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Stormwater Management Plan Narrative 

Windswept Pines – Phase 3 

Residential Subdivision 

Moyock 

Currituck County Submittal 

May 24, 2024 

 

General      

 
The Windswept Pines Phase 3 project is a 14 lot addition to the existing Windswept Pines Residential Subdivision in 

Moyock, North Carolina.  The project will be limited to a maximum of 24% Built-Upon-Area (BUA) and, 

accordingly, an NCDEQ Low Density Stormwater Permit has been acquired for this Project.   

 

The “Windswept Pines” subdivision is located along the north side of Baxter Lane (SR1229), approx. 720' east of its 

intersection with Caratoke Hwy (NC 168), (36° 32'26.4723"N, -76°11'05.8659"W), in Moyock Township, Currituck 

County, North Carolina. The entire property totals 66.87 acres, however, a small 1.5 acre portion located between 

HWY 168 and the railroad, and a residual 2.5 acre lot adjacent to the entrance are not a part of the remaining 62.89 

acre development plan for the subdivision. Phases 1 & 2 of the subdivision include 58 lots with infrastructure 

improvements that have been constructed in accordance with NCDEQ Permit requirements as well as Currituck 

County Peak Flow Mitigation Requirements.  Two Stormwater Management Ponds were constructed between 

existing Phase 2 and the proposed Phase 3 developments and were intended to provide peak flow mitigation for both 

phases.  This narrative and its supporting documents focus on Phase 3 of the development and demonstrate 

compliance of the proposed Phase 3 development. 

 

Proposed developmental activities associated with Phase 3 include the following; 

a) (14) 20,000 sf + single family residential home lots 

b) 1,580 l.f.+/- of 27' wide asphalt subdivision roadways w/ curb and gutter 

c) Utility Improvements 

d) Sidewalk Improvements 

e) Drainage and Stormwater Management Improvements    

 

 

Summary of Existing Conditions 

 
The Phase 3 project site consists of 14.08 acres of land located at the east end of Alden Run in the Windswept Pines 

Subdivision in Moyock, North Carolina.  The Project Area currently consists of fallow open space and is bordered 

by ditches along the north and south property lines.  The western boundary of Phase 3 is shared with Phase 2 and 

consists of two large existing interconnected stormwater management ponds with two outlet control structures, 

draining to the north and the south perimeter ditches.  These ditches are part of an interconnected drainage system 

that drains to both Baxter Lane to the South, an unnamed farm ditch to the east, and a substantial unnamed farm ditch 

to the north.  All three of these ditches drain to the Northwest River.   

 

EPA SWMM Modeling of the existing conditions indicates that the flow is split between these outfalls, with 

approximately 60% of the peak flow (in the 10-yr rainfall event) draining to the north and east farm ditches.   

 

Soils across the site consist primarily of fine sandy loam.   

 

 

Andy2
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Summary of Proposed Conditions  

 
The Windswept Pines, Phase 3 subdivision consists of a 14 lot addition to an existing residential subdivision, along 

with associated roadway and utility infrastructure on a 14.08 acre Phase of the subdivision.  Runoff is proposed to be 

collected via a combination of curb and gutter and curb outlet swales then directed to a pair of existing stormwater 

ponds which were installed with Phase 2 of the subdivision in order to meet Currituck County’s peak flow reduction 

requirements.  The ponds will be increased in size as part of the Phase 3 construction.  The total coverage (BUA) 

requested under the permit is 24.0% impervious coverage.   

 

Post-construction runoff resulting from a 10-yr, 24 hr storm event will be retained and released at a peak flow rate 

which does not exceed the 2-yr, 24 hr peak runoff rate for the site in a theoretical wooded pre-development 

condition.  Post-construction runoff resulting from a 100-yr, 24 hr storm event will be retained and released at a peak 

flow rate which does not exceed the actual calculated pre-construction 100-yr, 24 hr peak runoff rate for the site.   

 

 

 

Stormwater Collection, Treatment, Storage and Disposal 
 

The topography of the drainage area, existence of low permeability soils, and clearance to groundwater indicate that 

wet ponds would be the preferable Stormwater Control Measure to specify for this site.  Runoff will be collected and 

treated in two existing interconnected wet ponds along the western edge of Phase 3.  The existing Ponds will be 

enlarged as part of the Phase 3 improvements and the existing orifice / weir structures, which discharge to existing 

ditches along the northern and southern property lines, will remain unchanged. 

.    

 

Collection 
 

The stormwater runoff will be collected and directed to the wet ponds via a combination of site grading, curb & 

gutter, storm piping, and curb outlet swales.   

 

Treatment 
 

The proposed system will offer several methods of stormwater runoff treatment prior to release.  The majority of 

runoff from developed areas will flow overland to the collection system, providing initial filtration and opportunities 

for infiltration.  The collection system is designed such that runoff is conveyed through vegetated swales either 

upstream or downstream of piped conveyances, providing treatment of runoff within the swales.  The large pond 

system provides an additional treatment opportunity which is not typical of low-density designs.  The primary 

purpose of the pond system is peak flow mitigation, but considerable water quality treatment will occur within the 

pond system prior to any runoff being allowed to leave the site.   

 

Storage 

 

Currituck County’s Stormwater Ordinance requires that the runoff rate from the 10-yr, 24-hr storm in the post-

construction condition not exceed the runoff rate from the 2-yr, 24-hr storm in the pre-construction, theoretical fully 

wooded condition.  In order to demonstrate compliance and to adequately account for off-site, downstream factors, 

an EPA SWMM Model of the entire drainage shed and all three outfalls was utilized.  The existing conditions model 

was previously approved as part of the Baxter Station stormwater management design and was modified within the 

boundaries of Windswept Ridge, Phase 3 in order to apply the 2-year, wooded condition theoretical conditions to the 

model.  This model & peak mitigation design are discussed below.  

 

 

 



Disposal 
 

A small amount of the runoff will be infiltrated or be disposed of via infiltration and evapotranspiration.  The 

primary source of disposal, however, will be via discharge to the three outfalls via the Outlet Control Structures.   

 

 

Peak Flow Mitigation 
 

Currituck County’s Stormwater Ordinance requires that the runoff rate from the 10-yr, 24-hr storm in the post-

construction condition not exceed the runoff rate from the 2-yr, 24-hr storm in the pre-construction, theoretical fully 

wooded condition.  In order to demonstrate compliance and to adequately account for off-site, downstream factors 

and interconnection of outfalls via internal farm ditches, an EPA SWMM Model was constructed of the entire 

drainage shed.   

 

Pre-development peak flow was calculated utilizing the NRCS (SCS) Method within EPA SWMM as per the 

Currituck Stormwater Ordinance.  Due to the large number of drainage areas which were individually analyzed, the 

results are presented in excel spreadsheet format in the Appendix to this narrative rather than on the County’s forms. 

 Pre-development & post-development peak flows calculated for points of interest were as follows: 

 

E065-E064 Substantial Farm Ditch draining to the north 

E065A-E069 Farm Ditch draining to the east 

E045-E041 Ditch draining to Baxter Lane to the south 

E002-E001 Perimeter Ditch along southern property line (drains to E045-E041) 

 

2yr-10yr Analysis (Currituck County Req'mt): 

 

  

  2yr-10yr Pre 10yr Post 

  (cfs) (cfs) 

E065-E064 14.91 13.07 

E065A-E069 16.59 17.05* 

E045-E041 14.09 12.48 

27-E047 11.06 10.65 

 

 

 

 

100yr Analysis (Additional Flow Check): 

 

  

  100yr Pre 100yr Post 

  (cfs) (cfs) 

E065-E064 35.77 27.62 

E065A-E069 63.03 55.55 

E045-E041 22.61 19.57 

27-E047 30.76 23.12 

 



 

*Peak flow within existing ditch E065-E069 is marginally increased in the post-construction 10-yr condition as 

compared to the pre-construction 2-yr wooded condition.  This is the result of the addition of a perimeter ditch along 

the Phase 3 eastern property line.  This ditch is being provided as a result of discussions with Currituck County in 

order to provide an additional flow route for waters from the rear of the northern lots along Baxter Lane.  The project 

still complies with the 10-yr/2-yr peak flow mitigation requirement due to this small increase (0.46 cfs) being offset 

by substantial decreases (3.86 cfs) in the other ditches draining from the subject property.  Put another way, the sum 

total of the peak flows from Phase 3 in the pre-construction, 2-yr, wooded condition is 56.65 cfs and the sum total of 

the peak flows from Phase 3 in the post-construction 10-yr, developed condition is 53.25 cfs. 

 

 

Soils 
 

Information collected on site indicates that the soils found throughout this site are composed primarily of fine sandy 

loam.  These soil types will have very low to moderate permeability.  These findings generally correlate with the 

description mapped and discussed in the United States Department of Agriculture, Soil Conservation Service, Soil 

Survey of Currituck County, North Carolina, which map the soil for this site as follows: 

 

RoA – Roanoke silt loam, Permeability is very low to moderately high 

 

A soils report has been included in the appendix of this narrative.  Water levels in the proposed Wet Ponds will be 

regulated via the weir structures. 

 

Calculations 

 

A set of Drainage Area Tabulations & EPA SWMM Model Report can be found within appendix portion of this 

narrative. 

 

A summary of EPA SWMM Model Results for the two rainfall events are as follows: 

 
Pre-Construction / Post-construction Flow Analysis: 

 

 

2yr-10yr Analysis (Currituck County Req'mt): 

  

  2yr-10yr Pre 10yr Post 

  (cfs) (cfs) 

E065-E064 14.91 13.07 

E065A-E069 16.59 17.05* 

E045-E041 14.09 12.48 

27-E047 11.06 10.65 

 

 

 

 

 

 

 



 

100yr Analysis (Additional Flow Check): 

  

  100yr Pre 100yr Post 

  (cfs) (cfs) 

E065-E064 35.77 27.62 

E065A-E069 63.03 55.55 

E045-E041 22.61 19.57 

27-E047 30.76 23.12 

 

 

 

Conclusions 

 

The proposed stormwater management plan for this site will handle the difference in runoff between the pre-

development 2-yr, 24hr and the post-development 10-yr, 24 hr storm events, as prescribed by the Currituck County 

Stormwater Management Ordinance.  Additionally, the design mitigates peak flows from the 100-yr, 24 hr storm 

events.   

 

This proposed design will more than adequately serve the stormwater management requirements of this site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

APPENDIX A 
Aerial GIS Imagery 
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APPENDIX B 
Protocol Sampling Soils Report 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4114 Laurel Ridge Drive
Raleigh, North Carolina 27612

June 29,2016

Mr. David M. Klebitz, P.E.
Bissell Professional Group, lnc.
Post Office Box 1068

Kitty Hawk, North Carolina27949

ir ':i{'tt.!l ll-!,

-- -..'.'r,t-j *.. 
tr

Protocol Sampling Service. Inc.
"Experts in Environmental Compliance"

(919)210-6547

Protocolsamplin g@y ahoo. com
Environmentalservicesnc. com

Re: Storm Water Management Soil Investigation
Stormwater BMPs
Windswept Pines
NC Highway 168

Moyock Township, Cunituck County, North Carolina
Protocol Project #16-43

Dear Mr. Klebitz:

The following Soil Investigation is submitted to assist in a site assessment for storm water management wet

detention ponds associated with the proposed Windswept Pines subdivision located along NC Highway 168,

Moyock Township, Currituck County, North Carolina.

SITE HISTORY AND PHYSICAL CHARACTERISTICS

The hact is a currently undeveloped farmland and is surrounded by light residential and commercial
development along the east side of NC Highway 168 in Moyock, North Carolina. Protocol Sampling Service, Inc. of
Raleigh, North Carolina was hired to perform an investigation to identify the depth to seasonal high water table, if
any restrictive layers are present in the proposed location of the storm water improvements and determine

subsurface permeabilities. Surface elevations range from 7 to 9+ feet msl across the study area.

SOIL INVESTIGATION

The field survey was conducted on June 8,2016. Five (5) soil borings were advanced to 60 inches below
land surface (bls) with a hand auger within the proposed locations of the four (4) proposed constructed wet detention
ponds. Stormwater Pond "1" is located in the northwest corner of the project parallel with NC Highway 168,

Stormwater Pond"2" is located in the center of the project, Stormwater Pond "3" is located in the southern portion

of the project and will be expanded from an existing pond and Stormwater Pond "4" is located in the eastern,

wooded portion of the project. Soil color was determined with a Munsell Soil Color Chart. The presence of fill or
other disturbances, the depth to the seasonal high water table, soil structure and consistence were noted. All boring
locations were marked in the field using the Site Plan as a guide. The borings were also checked for reduced colors,
an anaerobic smell or obvious soil wetness/static water table depth.

FINDINGS - Soil

The study areas on the subject property contain soil belonging to the Gertie fine sandy loam soil
series. The Gertie soil is a fine, mixed, semiactive, thermic Typic Endoaquults and is considered
poorly drained with a seasonal high water table found between 0 and I foot below land surface.

NC Licensed Soil Scientist NC Licensed Well Contractor NGWA Certified Well Driller Septic Design
Monitor Well Installation Water Well Rehabilitation/Abandonment/Testing Direct Push Technology



. The soil was found to have an apparent depth to seasonal high water table at l6-inches bls in all
soil borings. Static water levels were found from 17 to l8-inches bls in the soil borings at an
estimated elevation of 7.0'-msl.

o A loamy fine sand/fine sand layer was encountered at depths ranging from 36-54-inches in the
proposed constructed wet detention ponds.

r A drainage ditch that ranges from 0.75 to 2.0-feet deep which runs along the project boundary and
through the center ofthe project controls surface drainage and could control subsurface drainage if
it is deepened to intersect with the permeable sand layer found at depths ranging from 36 to 54-
inches below land surface (bls).

r The soil boring advanced in BMP #4 revealed a fine to medium sand from 36" bls to 72" bls
where a fine to medirn sand with 20% shell hash was found to a final depth of 84" bls where
cave-in prevented the deepening ofthe boring.

FINDINGS - Cond uctivity

o In-situ testing was not possible due to high static water table elevations.

r Infiltration and percolation rates through the subsurface sands can be expected to exceed 0.5-
inches/hour once the restictive clay soil is removed from the Stormwater Ponds. The SHWT
elevations should stabilize slightly below the surface elevation ofthe existing pond at 7.0'due to
drainage effect of the permeable sand layer.

The findings presented herein are based on the site conditions observed during performance ofthe field
survey on June 8,2016.

Please call me at (919) 210-6547 if you have any questions or need further assistance.

Sincerely,
Protocol Sanpling Service, fnc.

€trilr
David E. Meyer, N.C.L.S.S.
President

JustinM. Old
file





Soil Profile Description
Windswept Pines - Profile 1

Ap 0 - 6 inches; very dark brown (1OYR 212) srlt loam; granular; friable.

Btgl 6 - 15 inches; brown (10YR 4/3) sandy clay loam; subangular blocky; friable.

Btg2 15 - 38 inches; light brownish gray (2.5Y 612) silty clay loam; subangular blocky;
firm with many,prominent strong brown (7.5YR 5/6) concentrations.

2C 38 - 60+ inches; light brownish gray (2.5Y 612) fine to medium sand; single
grained; loose.

Soil Series: Gertie
Landscape: Coastal Plain
Landform: flood plain, broad flats
Parent Material: Marine sediments
Drainage Class: Poorly
Particle Size Class: clayey
Temperature Regime: thermic
Subgroup Classification: Typic Endoaquults
Examination Method: auger boring
Date: June 8,2016
Weather: 85" and overcast, rain within previous 24hours
Investigator: David Meyer
Shwt: T6"
Measured water table depth: 18.0" bls June 8,2016

(ditch controlled)



Soil Profile Description
Windswept Pines - Profile 2

Ap 0 - 6 inches; very dark brown (10YR 212) silt loam; granular; friable.

Btgl 6 - 15 inches; brown (10YR 4/3) sandy clay loam; subangular blocky; friable.

Btg2 15 - 42 inches; light brownish gray (2.5Y 612) silty clay loam; subangular blocky;
firm with many, prominent strong brown (7.5YR 5/6) concentrations.

2C 42 - 60+ inches; light brownish gray (2.5Y 612) frne to medium sand; single
grained; loose.

Soil Series: Gertie
Landscape: Coastal Plain
Landform: flood plain, broad flats
Parent Material: Marine sediments
Drainage Class: Poorly
Particle Size Class: clayey
Temperature Regime: thermic
Subgroup Classification: Typic Endoaquults
Examination Method: auger boring
Date: June 8,2016
Weather: 85" and overcast, rain within previous 24 hours
Investigator: David Meyer
Shwt: 16"
Measured water table depth: 18.0" bls June 8,2016

(ditch controlled)



Soil Profile Description
Windswept Pines - Profile 3

Ap 0 - 6 inches; very dark brown (1OYR 212) silt loam; granular; friable.

Btgl 6 - 15 inches; brown (1OYR 4/3) sandy clay loam; subangular blocky; friable.

Btg2 15 - 54 inches; light brownish gray (2.5Y 612) silty clay loam; subangular blocky;
firm with ffiffiy, prominent strong brown (7.5YR 5/6) concentrations.

2C 54 - 60+ inches; light brownish gray (2.5Y 612) fine to medium sand, loamy fine
sand; single grained & granular; loose & friable.

Soil Series: Gertie
Landscape: Coastal Plain
Landform: flood plain, broad flats
Parent Material: Marine sediments
Drainage Class: Poorly
Particle Size Class: clayey
Temperature Regime: thermic
Subgroup Classification: Typic Endoaquults
Examination Method: auger boring
Date: June 8,2016
Weather: 85" and overcast, rain within previous 24 hours
Investigator: David Meyer
Shwt: 16"
Measured water table depth: 18.0" bls June 8,2016

(ditch controlled)



Soil Profile Description
Windswept Pines - Profile 4

Ap 0 - 6 inches; very dark brown (1OYR 212) silt loam; granular; friable.

Btgl 6 - 15 inches; brown (1OYR 4/3) sandy clay loam; subangular blocky; friable.

Btg2 15 - 36 inches; light brownish gray (2.5Y 612) silty clay loam; subangular blocky;
firm with -*y, prominent strong brown (7.5YR 516) concentrations.

2Cg 36 -72 inches; light brownish gray (2.5Y 612) fine to medium sand, single
grained; loose.

3Cg 72 - 84 inches; light brownish gray (2.5Y 612) frne to medium sand with25o/o
shell hash, single grained; loose.

Soil Series: Gertie
Landscape: Coastal Plain
Landform: flood plain, broad flats
Parent Material: Marine sediments
Drainage Class: Poorly
Particle Size Class: clayey
Temperature Regime: thermic
Subgroup Classification: Typic Endoaquults
Examination Method: auger boring
Date: June 8,2016
Weather: 85. and overcast, rain within previous 24 hours
Investigator: David Meyer
Shwt: 76

Measured water table depth: 18.0" bls June 8,2016
(ditch controlled)
Cave-in at -84"



 

 

 

 

 

 

APPENDIX C 
Subdivision Covenants / Operation & Maintenance Requirements 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



























 

 

APPENDIX D 
Drainage Area Tabulations 

 
(Printed copies included in this appendix only represent the Drainage Areas that have changed 

from the earlier approved Baxter Station EPA SWMM Model.  Electronic copies of Baxter 

Station Drainage Area Tabulations are included in the electronic submissions) 
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Windswept Pines Ph3

DA-BIS-29 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 70

Open Space C Soils 74 0.00 0

Fields C Soils 71 1.31 56977 Connected Impervious:

Wooded C Soils 70 2.04 88920 Area Ac. Area SF % of DA

3.35 145897 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 3.35 145897 148597

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 180 S= 4.2 Ia= 0.84 810.54

Elev Up 7.4 Lag = 0.2 Hours

Elev Dn (Inv) 6.5 Tc = 0.3 Hours

Slope % = Y 0.50 Tc = 15.1 Minutes

CN = 70

Windswept Pines Ph3

DA-E065 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 71

Open Space C Soils 74 0.00 0

Fields C Soils 71 14.71 640627 Connected Impervious:

Wooded C Soils 70 4.20 182942 Area Ac. Area SF % of DA

18.91 823569 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 18.91 823569 823569

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 410 S= 4.1 Ia= 0.83 2008.70

Elev Up 7.8 Lag = 0.4 Hours

Elev Dn (Inv) 6.5 Tc = 0.6 Hours

Slope % = Y 0.32 Tc = 36.1 Minutes

CN = 71

Existing Drainage Area Parameters - SCS Method

Existing Drainage Area Parameters - SCS Method

CN SubTotal

CN SubTotal



Windswept Pines Ph3

DA-BIS-27 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.04 1697 Weighted CN = 72

Open Space C Soils 74 2.34 102095

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 3.49 151823 Area Ac. Area SF % of DA

5.87 255615 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 5.87 255615 255615

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 296 S= 3.9 Ia= 0.79 863.56

Elev Up 7.8 Lag = 0.2 Hours

Elev Dn (Inv) 6.5 Tc = 0.4 Hours

Slope % = Y 0.44 Tc = 23.0 Minutes

CN = 72

Windswept Pines Ph3

DA-E045 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.05 2352 Weighted CN = 72

Open Space C Soils 74 1.85 80412

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 2.30 100203 Area Ac. Area SF % of DA

4.20 182967 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 4.20 182967 182967

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 296 S= 3.9 Ia= 0.77 618.13

Elev Up 7.8 Lag = 0.2 Hours

Elev Dn (Inv) 6.5 Tc = 0.4 Hours

Slope % = Y 0.44 Tc = 22.8 Minutes

CN = 72

CN SubTotal

CN SubTotal

Existing Drainage Area Parameters - SCS Method

Existing Drainage Area Parameters - SCS Method



Windswept Pines Ph3

DA-WP3-BIS-29 (Portion of DA within Ph3)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 74

Open Space C Soils 74 1.99 86483

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

1.99 86483 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 1.99 86483 86483

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 200 S= 3.5 Ia= 0.70 432.42

Elev Up 7.2 Lag = 0.3 Hours

Elev Dn (Inv) 7 Tc = 0.6 Hours

Slope % = Y 0.10 Tc = 33.1 Minutes

CN = 74

Windswept Pines Ph3

DA-WP3-BIS-27 (Portion of DA within Ph3)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 74

Open Space C Soils 74 2.68 116834

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

2.68 116834 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 2.68 116834 116834

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 260 S= 3.5 Ia= 0.70 449.36

Elev Up 7.3 Lag = 0.4 Hours

Elev Dn (Inv) 7 Tc = 0.6 Hours

Slope % = Y 0.12 Tc = 38.0 Minutes

CN = 74

CN SubTotal

CN SubTotal

Existing Drainage Area Parameters - SCS Method

Existing Drainage Area Parameters - SCS Method



Windswept Pines Ph3

DA-WP3-E065 (Portion of DA within Ph3)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 73

Open Space C Soils 74 3.73 162658

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 0.92 40070 Area Ac. Area SF % of DA

4.65 202728 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 4.65 202728 202728

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 390 S= 3.7 Ia= 0.73 519.82

Elev Up 7.4 Lag = 0.6 Hours

Elev Dn (Inv) 7 Tc = 1.0 Hours

Slope % = Y 0.10 Tc = 57.1 Minutes

CN = 73

Windswept Pines Ph3

DA-WP3-E045 (Portion of DA within Ph3)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 73

Open Space C Soils 74 3.29 143204

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 1.46 63738 Area Ac. Area SF % of DA

4.75 206942 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 4.75 206942 206942

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 400 S= 3.7 Ia= 0.75 517.36

Elev Up 7.4 Lag = 0.6 Hours

Elev Dn (Inv) 7 Tc = 1.0 Hours

Slope % = Y 0.10 Tc = 59.7 Minutes

CN = 73

CN SubTotal

Existing Drainage Area Parameters - SCS Method

Existing Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA-BIS-29 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 70

Open Space C Soils 74 0.00 0

Fields C Soils 71 1.31 56977 Connected Impervious:

Wooded C Soils 70 2.04 88920 Area Ac. Area SF % of DA

3.35 145897 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 3.35 145897 148597

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 180 S= 4.2 Ia= 0.84 810.54

Elev Up 7.4 Lag = 0.2 Hours

Elev Dn (Inv) 6.5 Tc = 0.3 Hours

Slope % = Y 0.50 Tc = 15.1 Minutes

CN = 70

Windswept Pines Ph3

DA-E065 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 71

Open Space C Soils 74 0.00 0

Fields C Soils 71 14.71 640627 Connected Impervious:

Wooded C Soils 70 4.20 182942 Area Ac. Area SF % of DA

18.91 823569 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 18.91 823569 823569

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 410 S= 4.1 Ia= 0.83 2008.70

Elev Up 7.8 Lag = 0.4 Hours

Elev Dn (Inv) 6.5 Tc = 0.6 Hours

Slope % = Y 0.32 Tc = 36.1 Minutes

CN = 71

Existing Drainage Area Parameters - SCS Method

CN SubTotal

Existing Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA-BIS-27 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.04 1697 Weighted CN = 72

Open Space C Soils 74 2.34 102095

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 3.49 151823 Area Ac. Area SF % of DA

5.87 255615 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 5.87 255615 255615

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 296 S= 3.9 Ia= 0.79 863.56

Elev Up 7.8 Lag = 0.2 Hours

Elev Dn (Inv) 6.5 Tc = 0.4 Hours

Slope % = Y 0.44 Tc = 23.0 Minutes

CN = 72

Windswept Pines Ph3

DA-E045 (Modified from Previous Models to account for Ph3 PL)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.05 2352 Weighted CN = 72

Open Space C Soils 74 1.85 80412

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 2.30 100203 Area Ac. Area SF % of DA

4.20 182967 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 4.20 182967 182967

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 296 S= 3.9 Ia= 0.77 618.13

Elev Up 7.8 Lag = 0.2 Hours

Elev Dn (Inv) 6.5 Tc = 0.4 Hours

Slope % = Y 0.44 Tc = 22.8 Minutes

CN = 72

Existing Drainage Area Parameters - SCS Method

CN SubTotal

Existing Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA-WP3-BIS-29 (Portion of DA within Ph3 - woode for 2yr/10yr analysis)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 70

Open Space C Soils 74 0.00 0

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 1.99 86483 Area Ac. Area SF % of DA

1.99 86483 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 1.99 86483 86483

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 200 S= 4.3 Ia= 0.86 432.42

Elev Up 7.2 Lag = 0.4 Hours

Elev Dn (Inv) 7 Tc = 0.6 Hours

Slope % = Y 0.10 Tc = 37.0 Minutes

CN = 70

Windswept Pines Ph3

DA-WP3-BIS-27 (Portion of DA within Ph3 - woode for 2yr/10yr analysis)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 70

Open Space C Soils 74 0.00 0

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 2.68 116834 Area Ac. Area SF % of DA

2.68 116834 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 2.68 116834 116834

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 260 S= 4.3 Ia= 0.86 449.36

Elev Up 7.3 Lag = 0.4 Hours

Elev Dn (Inv) 7 Tc = 0.7 Hours

Slope % = Y 0.12 Tc = 42.5 Minutes

CN = 70

Existing Drainage Area Parameters - SCS Method

CN SubTotal

Existing Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA-WP3-E065 (Portion of DA within Ph3 - woode for 2yr/10yr analysis)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 70

Open Space C Soils 74 0.00 0

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 4.65 202728 Area Ac. Area SF % of DA

4.65 202728 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 4.65 202728 202728

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 390 S= 4.3 Ia= 0.86 519.82

Elev Up 7.4 Lag = 0.6 Hours

Elev Dn (Inv) 7 Tc = 1.0 Hours

Slope % = Y 0.10 Tc = 62.3 Minutes

CN = 70

Windswept Pines Ph3

DA-WP3-E045 (Portion of DA within Ph3 - woode for 2yr/10yr analysis)

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 70

Open Space C Soils 74 0.00 0

Fields C Soils 71 0.00 0 Connected Impervious:

Wooded C Soils 70 4.75 206942 Area Ac. Area SF % of DA

4.75 206942 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 4.75 206942 206942

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 400 S= 4.3 Ia= 0.86 517.36

Elev Up 7.4 Lag = 0.6 Hours

Elev Dn (Inv) 7 Tc = 1.1 Hours

Slope % = Y 0.10 Tc = 64.4 Minutes

CN = 70

Existing Drainage Area Parameters - SCS Method

CN SubTotal

Existing Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-DI22

CN Area Ac. Area SF

Impervious - Disconnected 98 0.02 1050 Weighted CN = 85

Open Space C Soils 74 0.03 1269

Lots - 27.5% ImpC Soils 80.6 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.05 2319 0.10 4267 64.79

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.15 6586 6586

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 11 S= 1.8 Ia= 0.36 210.82

Elev Up 9.82 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 0.5 Minutes

CN = 85

Windswept Pines Ph3

DA WP3-DI24

CN Area Ac. Area SF

Impervious - Disconnected 98 0.02 837 Weighted CN = 84

Open Space C Soils 74 0.03 1221

Lots - 27.5% ImpC Soils 80.6 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.05 2058 0.10 4226 67.25

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.14 6284 6284

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 11 S= 1.9 Ia= 0.39 187.09

Elev Up 9.82 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 0.5 Minutes

CN = 84

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-DI25

CN Area Ac. Area SF

Impervious - Disconnected 98 0.04 1831 Weighted CN = 83

Open Space C Soils 74 0.04 1586

Lots - 27.5% ImpC Soils 80.6 0.10 4490 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.18 7907 0.13 5460 40.85

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.31 13367 13367

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.0 Ia= 0.40 359.41

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 83

Windswept Pines Ph3

DA WP3-DI26

CN Area Ac. Area SF

Impervious - Disconnected 98 0.04 1928 Weighted CN = 83

Open Space C Soils 74 0.04 1712

Lots - 27.5% ImpC Soils 80.6 0.10 4524 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.19 8164 0.15 6396 43.93

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.33 14560 14560

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.0 Ia= 0.40 371.09

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 83

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-DI27

CN Area Ac. Area SF

Impervious - Disconnected 98 0.02 1060 Weighted CN = 83

Open Space C Soils 74 0.02 949

Lots - 27.5% ImpC Soils 80.6 0.09 3969 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.14 5978 0.08 3294 35.53

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.21 9272 9272

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.1 Ia= 0.42 271.73

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 83

Windswept Pines Ph3

DA WP3-DI28

CN Area Ac. Area SF

Impervious - Disconnected 98 0.02 1048 Weighted CN = 82

Open Space C Soils 74 0.03 1225

Lots - 27.5% ImpC Soils 80.6 0.08 3651 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.14 5924 0.08 3286 35.68

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.21 9210 9210

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.1 Ia= 0.43 269.27

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 82

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-DI29

CN Area Ac. Area SF

Impervious - Disconnected 98 0.03 1487 Weighted CN = 83

Open Space C Soils 74 0.03 1461

Lots - 27.5% ImpC Soils 80.6 0.10 4464 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.17 7412 0.08 3650 33.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.25 11062 11062

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.1 Ia= 0.42 336.91

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 83

Windswept Pines Ph3

DA WP3-DI30

CN Area Ac. Area SF

Impervious - Disconnected 98 0.03 1490 Weighted CN = 83

Open Space C Soils 74 0.03 1466

Lots - 27.5% ImpC Soils 80.6 0.10 4550 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.17 7506 0.08 3633 32.62

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.26 11139 11139

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.1 Ia= 0.42 341.18

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 83

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-DI31

CN Area Ac. Area SF

Impervious - Disconnected 98 0.05 2352 Weighted CN = 82

Open Space C Soils 74 0.04 1870

Lots - 27.5% ImpC Soils 80.6 0.26 11190 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.35 15412 0.17 7219 31.90

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.52 22631 22631

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.1 Ia= 0.43 700.55

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 82

Windswept Pines Ph3

DA WP3-DI32

CN Area Ac. Area SF

Impervious - Disconnected 98 0.05 2347 Weighted CN = 82

Open Space C Soils 74 0.04 1865

Lots - 27.5% ImpC Soils 80.6 0.26 11143 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.35 15355 0.17 7242 32.05

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.52 22597 22597

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 22 S= 2.1 Ia= 0.43 697.95

Elev Up 10.1 Lag = 0.0 Hours

Elev Dn (Inv) 9.6 Tc = 0.0 Hours

Slope % = Y 2.27 Tc = 0.9 Minutes

CN = 82

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-003

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 81

Open Space C Soils 74 0.01 282

Lots - 27.5% ImpC Soils 80.6 0.46 19941 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.46 20223 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.46 20223 20223

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 50 S= 2.4 Ia= 0.48 404.46

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 9.2 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.0 Minutes

CN = 81

Windswept Pines Ph3

DA WP3-004

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 74

Open Space C Soils 74 0.13 5668

Lots - 27.5% ImpC Soils 80.6 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.13 5668 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.13 5668 5668

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 40 S= 3.5 Ia= 0.70 141.70

Elev Up 10 Lag = 0.0 Hours

Elev Dn (Inv) 9.2 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.0 Minutes

CN = 74

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-005

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 78

Open Space C Soils 74 0.11 4787

Lots - 27.5% ImpC Soils 80.6 0.14 6078 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.25 10865 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.25 10865 10865

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 60 S= 2.9 Ia= 0.57 181.08

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 9 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.5 Minutes

CN = 78

Windswept Pines Ph3

DA WP3-006

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 77

Open Space C Soils 74 0.15 6368

Lots - 27.5% ImpC Soils 80.6 0.16 6838 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.30 13206 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.30 13206 13206

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 60 S= 2.9 Ia= 0.58 220.10

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 9 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.6 Minutes

CN = 77

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-007

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 80

Open Space C Soils 74 0.06 2397

Lots - 27.5% ImpC Soils 80.6 0.44 18990 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.49 21387 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.49 21387 21387

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 60 S= 2.5 Ia= 0.50 356.45

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 9 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.4 Minutes

CN = 80

Windswept Pines Ph3

DA WP3-008

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 78

Open Space C Soils 74 0.43 18816

Lots - 27.5% ImpC Soils 80.6 0.73 31753 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

1.16 50569 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 1.16 50569 50569

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 60 S= 2.8 Ia= 0.56 842.82

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 9 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.5 Minutes

CN = 78

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-009

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 79

Open Space C Soils 74 0.35 15299

Lots - 27.5% ImpC Soils 80.6 1.01 43981 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

1.36 59280 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 1.36 59280 59280

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 60 S= 2.7 Ia= 0.53 988.00

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 9 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.4 Minutes

CN = 79

Windswept Pines Ph3

DA WP3-010

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 80

Open Space C Soils 74 0.11 4816

Lots - 27.5% ImpC Soils 80.6 0.93 40507 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

1.04 45323 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 1.04 45323 45323

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 60 S= 2.5 Ia= 0.50 755.38

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 9 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 2.4 Minutes

CN = 80

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-BMP4A

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 77

Open Space C Soils 74 1.20 52464

Lots - 27.5% ImpC Soils 80.6 0.83 36011 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

2.03 88475 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 2.03 88475 88475

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 80 S= 3.0 Ia= 0.61 1105.94

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 8 Tc = 0.0 Hours

Slope % = Y 2.75 Tc = 2.8 Minutes

CN = 77

Windswept Pines Ph3

DA WP3-BMP4B

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 76

Open Space C Soils 74 2.28 99277

Lots - 27.5% ImpC Soils 80.6 1.01 44142 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

3.29 143419 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 3.29 143419 143419

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 80 S= 3.2 Ia= 0.63 1792.74

Elev Up 10.2 Lag = 0.0 Hours

Elev Dn (Inv) 8 Tc = 0.0 Hours

Slope % = Y 2.75 Tc = 2.9 Minutes

CN = 76

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-E045A

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 74

Open Space C Soils 74 0.23 9894

Lots - 27.5% ImpC Soils 80.6 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.23 9894 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.23 9894 9894

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 20 S= 3.5 Ia= 0.70 494.70

Elev Up 9 Lag = 0.0 Hours

Elev Dn (Inv) 8.6 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 1.2 Minutes

CN = 74

Windswept Pines Ph3

DA WP3-012

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 74

Open Space C Soils 74 0.21 9252

Lots - 27.5% ImpC Soils 80.6 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.21 9252 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.21 9252 9252

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 20 S= 3.5 Ia= 0.70 462.60

Elev Up 9 Lag = 0.0 Hours

Elev Dn (Inv) 8.6 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 1.2 Minutes

CN = 74

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



Windswept Pines Ph3

DA WP3-011

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 74

Open Space C Soils 74 0.11 4666

Lots - 27.5% ImpC Soils 80.6 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.11 4666 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.11 4666 4666

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 20 S= 3.5 Ia= 0.70 233.30

Elev Up 9 Lag = 0.0 Hours

Elev Dn (Inv) 8.6 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 1.2 Minutes

CN = 74

Windswept Pines Ph3

DA WP3-E065A

CN Area Ac. Area SF

Impervious - Disconnected 98 0.00 0 Weighted CN = 74

Open Space C Soils 74 0.09 4056

Lots - 27.5% ImpC Soils 80.6 0.00 0 Connected Impervious:

Wooded C Soils 70 0.00 0 Area Ac. Area SF % of DA

0.09 4056 0.00 0 0.00

Formula: Potential Max Retention  S = (1000 / CN ) - 10 Total Drainage Area:

Area Ac Area SF

Formula: Lag = [(l^0.8) * (S+1)^0.7] / 1900* (Y^0.5) 0.09 4056 4056

Formula: Time of Concentration = 5 / 3 * Lag

Width:

Length = l 20 S= 3.5 Ia= 0.70 202.80

Elev Up 9 Lag = 0.0 Hours

Elev Dn (Inv) 8.6 Tc = 0.0 Hours

Slope % = Y 2.00 Tc = 1.2 Minutes

CN = 74

Proposed Drainage Area Parameters - SCS Method

CN SubTotal

Proposed Drainage Area Parameters - SCS Method

CN SubTotal



 

 

 

 

 

 

 

 

 

APPENDIX E 
EPA SWMM Model Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

EPA SWMM Model Report 

Windswept Pines Phase 3 – Residential Subdivision 

Moyock, Currituck County 

May 24, 2024 
 
General      
 

The following report will detail the EPA SWMM Model which was constructed & analyzed in order to provide 

design guidance for the stormwater management systems to be installed with the construction of the proposed 

Windswept Pines, Phase 3 residential subdivision in Moyock, NC.   

 

 

The Project Site 
 

The Windswept Pines Phase 3 project is a 14 lot addition to the existing Windswept Pines Residential Subdivision in 

Moyock, North Carolina.  The project will be limited to a maximum of 24% Built-Upon-Area (BUA) and, 

accordingly, an NCDEQ Low Density Stormwater Permit has been acquired for this Project.   

 

The “Windswept Pines” subdivision is located along the north side of Baxter Lane (SR1229), approx. 720' east of its 

intersection with Caratoke Hwy (NC 168), (36° 32'26.4723"N, -76°11'05.8659"W), in Moyock Township, Currituck 

County, North Carolina. The entire property totals 66.87 acres, however, a small 1.5 acre portion located between 

HWY 168 and the railroad, and a residual 2.5 acre lot adjacent to the entrance are not a part of the remaining 62.89 

acre development plan for the subdivision. Phases 1 & 2 of the subdivision include 58 lots with infrastructure 

improvements that have been constructed in accordance with NCDEQ Permit requirements as well as Currituck 

County Peak Flow Mitigation Requirements.  Two Stormwater Management Ponds were constructed between 

existing Phase 2 and the proposed Phase 3 developments and were intended to provide peak flow mitigation for both 

phases.  This narrative and its supporting documents focus on Phase 3 of the development and demonstrate 

compliance of the proposed Phase 3 development. 

 

The Phase 3 project site consists of 14.08 acres of land located at the east end of Alden Run in the Windswept Pines 

Subdivision in Moyock, North Carolina.  The Project Area currently consists of fallow open space and is bordered 

by ditches along the north, and south property lines.  The western boundary of Phase 3 is shared with Phase 2 and 

consists of two large existing interconnected stormwater management ponds with two outlet control structures, 

draining to the north and the south perimeter ditches.  These ditches are part of an interconnected drainage system 

that drains to both Baxter Lane to the South, an unnamed farm ditch to the east, and a substantial unnamed farm 

ditch to the north.  All three of these ditches drain to the Northwest River.   

 

 
 

Andy2
Snapshot



 

EPA SWMM Modeling of the existing conditions indicates that the flow is split between these outfalls, with 

approximately 60% of the peak flow (in the 10-yr rainfall event) draining to the north and east farm ditches.   

 

Soils across the site consist primarily of fine sandy loam.   

 

Plans which accompany this submittal are schematic in nature and are intended to provide guidance in how the 

SWMM Model was constructed.  A separate submission of detailed Construction Plans will be submitted for 

Currituck County Construction Plans review. 

 

To meet Currituck County’s peak flow mitigation requirements, a stormwater management system consisting of two 

interconnected wet ponds with two outlet control structures draining to the multiple existing outfalls was designed 

and installed with Phase 2.  These ponds will be enlarged as part of the Phase 3 improvements.   

 

 

Target Design Standards 
 

Post-construction runoff resulting from a 10-yr, 24 hr storm event will be retained and released at a peak flow rate 

which does not exceed the 2-yr, 24 hr peak runoff rate for the site in a theoretical wooded pre-development 

condition.  Post-construction runoff resulting from a 100-yr, 24 hr storm event will be retained and released at a 

peak flow rate which does not exceed the actual calculated pre-construction 100-yr, 24 hr peak runoff rate for the 

site. 

 

Pre-development peak flow was calculated utilizing the NRCS (SCS) Method as incorporated into EPA SWMM 

software.  Four existing ditches were identified and analyzed as control links.  Pre-development (target) peak flows 

calculated for the links of interest are as follows: 

 

E065-E064 Substantial Farm Ditch draining to the north 

E065A-E069 Farm Ditch draining to the east 

E045-E041 Ditch draining to Baxter Lane to the south 

E002-E001 Perimeter Ditch along southern property line (drains to E045-E041) 

 

 

 



 

 

 

 

2yr-10yr Analysis (Currituck County Req'mt): 

     

   2yr-10yr Pre 

  (cfs) 

E065-E064 14.91 

E065A-E069 16.59 

E045-E041 14.09 

27-E047 11.06 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

EPA SWMM Model (Ex. Conditions Aerial Schematic): 
Electronic (readable) Copy enclosed with this submission 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

EPA SWMM Model (Ex. Conditions Graphical Model): 
Electronic Copy enclosed with this submission 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

EPA SWMM Model (Prop. Conditions Aerial Schematic): 
Full-Size (readable) Copy enclosed with this submission 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

EPA SWMM Model (Prop. Conditions Graphical Model): 
Electronic Copy enclosed with this submission 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Model Hydrology 
 

Runoff was modeled utilizing the NRCS (SCS) Method for the 2-yr, 10-yr, and 100-yr, 24-hour storm events.  

NRCS standard Type III (coastal) rainfall distributions were utilized with total rainfall depths of: 

 

 2yr, 24hr Total Rainfall Depth = 3.74 in.  (Currituck County Standard) 

 10yr, 24 hr Total Rainfall Depth = 5.74 in. (NOAA Atlas 14) 

 100yr, 24 hr Total Rainfall Depth = 9.54 in. (NOAA Atlas 14) 

 

Runoff was routed through the model utilizing a Dynamic Wave method. 

 

 

Model Elements 
 

Model Elements input data is included in the electronic files accompanying this narrative. 

 

 

Methodology 
 

In an examination of the drainage shed, four Links of Interest (LOI) within the drainage system were identified:   

 

E065-E064 Substantial Farm Ditch draining to the north 

E065A-E069 Farm Ditch draining to the east 

E045-E041 Ditch draining to Baxter Lane to the south 

E002-E001 Perimeter Ditch along southern property line (drains to E045-E041) 

 

The Project Area currently consists of fallow open space and is bordered by ditches along the north and south 

property lines.  The western boundary of Phase 3 is shared with Phase 2 and consists of two large existing 

interconnected stormwater management ponds with two outlet control structures, draining to the north and the south 

perimeter ditches.  These ditches are part of an interconnected drainage system that drains to both Baxter Lane to the 

South, an unnamed farm ditch to the east, and a substantial unnamed farm ditch to the north.  All three of these 

ditches drain to the Northwest River.   

 

 
 



 

 

 

 

 

 

All contributing drainage areas flowing to the three outlets were analyzed and the propose Project Area was 

segregated from off-site areas so that on-site conditions can be changed for the pre- / post- construction analysis.  

LOI were identified at locations within the existing drainage system immediately downstream of the Project Area.  

These LOI were utilized as the “comparison locations” to analyze the effectiveness of the system design in 

mitigating post-construction flows to pre-construction levels.   

 

 

Off-site drainage areas were included in the analysis so that tailwater effects at the outfalls can be properly 

accounted for in the model. This model incorporates a previously approved EPA SWMM Model created by David 

Klebitz, P.E. of Bissell Professional Group (BPG) for the study of drainage improvements within the Windswept 

Pines Subdivision as part of its off-site analysis as well as the previously approved Baxter Station EPA SWMM 

Model by Deel Engineering, PLLC.  The previously approved models were utilized for off-site areas and 

incorporated into this model with cursory verification and all certifications within this report do not certify as to the 

accuracy of the BPG model.  Any inconsistencies within the off-site BPG model will be reflected in both the pre-

construction and post-construction Windswept Pines Phase 3 models and would therefore accounted for by their 

inclusion in both and anticipated to have little to no effect on the design of the Windswept Pines system.     

 

The Post-Construction design for the development consists of a network of two interconnected ponds with a Normal 

Water Surface Elevation of 6.5’, which is regulated at that level via two weir / orifice structures outleting to the 

perimeter ditches along the north and south property lines.   

 

Existing and Proposed Conditions models were run to generate Peak Flow results for the 2-yr, 10-yr, and 100-yr, 24 

hr rainfall events. 

 

The existing Phase 2 weir configurations were tested for balance between pre-construction and post-construction 

model Peak Flows.  The existing weir configurations were found to work with the enlarged ponds:     

 

Pond Outfall Weir Configuration 

Pond BMP-4A Northern Perimeter Ditch 1.25’ weir @ Elev. 6.5’ 

Pond BMP-4A Northern Perimeter Ditch 20’ weir @ Elev. 8.0’ 

Pond BMP-4B Southern Perimeter Ditch 1.5’ Weir @ Elev. 6.5’ 

Pond BMP-4B Sourthern Perimeter Ditch 20’ weir @ Elev. 8.0’ 

 

 

 

 

 

 

 

 

 

 

 

 



 

Results: 
 

A complete tabulation of the results for Model Elements can be found in the electronic files accompanying this 

submittal.  Summary results pertaining to the design and Currituck County Compliance are as follows: 

 

 

 

Peak Flow Mitigation Results: 
 

 

2-yr / 10-yr Rainfall Peak Flow Mitigation: 

     

    2yr-10yr Pre 10yr Post 

  (cfs) (cfs) 

E065-E064 14.91 13.07 

E065A-E069 16.59 17.05* 

E045-E041 14.09 12.48 

27-E047 11.06 10.65 

 

 

100-yr Rainfall Peak Flow Mitigation: 

     

    100yr Pre 100yr Post 

  (cfs) (cfs) 

E065-E064 35.77 27.62 

E065A-E069 63.03 55.55 

E045-E041 22.61 19.57 

27-E047 30.76 23.12 

 

 

*Peak flow within existing ditch E065-E069 is marginally increased in the post-construction 10-yr condition as 

compared to the pre-construction 2-yr wooded condition.  This is the result of the addition of a perimeter ditch along 

the Phase 3 eastern property line.  This ditch is being provided as a result of discussions with Currituck County in 

order to provide an additional flow route for waters from the rear of the northern lots along Baxter Lane.  The 

project still complies with the 10-yr/2-yr peak flow mitigation requirement due to this small increase (0.46 cfs) 

being offset by substantial decreases (3.86 cfs) in the other ditches draining from the subject property.  Put another 

way, the sum total of the peak flows from Phase 3 in the pre-construction, 2-yr, wooded condition is 56.65 cfs and 

the sum total of the peak flows from Phase 3 in the post-construction 10-yr, developed condition is 53.25 cfs. 

 

 

 

 

 



 

Pond Drawdown: 
 

2-yr Drawdown: 

 
 

 

10-yr Drawdown: 

 
 

 

100-yr Drawdown: 

 
 

 



 

Note that the tailing end of the curve indicates that the HGL within the pond for all three storm events remains about 

0.3’ higher than the initial pond HGL (6.8’ vs 6.5’).  This is due to slow flow across the weirs at low heads.  To 

determine if this will cause a problem with the functioning of the pond, we ran scenarios with a starting pond HGL 

of 6.8’ to see if the pond would pull-back down to the new starting HGL of 6.8’.  The “raised” HGL of 6.8’ draws 

back down to 6.8’ within 65-70 hours, indicating that the system has the capacity to function with multiple back-to-

back storms. 

 

 

2-yr Drawdown (Starting HGL 6.8’): 

 

 
 

 

10-yr Drawdown (Starting HGL 6.8’): 

 

 
 

 

 

 

 

 



 

 

 

 

 

 

 

100-yr Drawdown (Starting HGL 6.8’): 
 

 
 

 

 

Conclusions: 
 

SWMM Modeling of the entire Windswept Pines Phase 3 drainage shed demonstrates that the proposed design 

complies with the Currituck County Stormwater Ordinance requirement that Post-Development peak flow from the 

10-yr, 24 hr rainfall event be maintained at or below the Pre-Development peak flow from a 2-yr, 24hr rainfall event 

across a theoretical wooded site.  The proposed design also reduces post-development peak flow below the pre-

development peak flow for the 100-yr, 24 hr rainfall event: 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

APPENDIX F 
SESCP Flow & Velocities Check 
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04-18-2024 

 
LETTER OF APPROVAL 

 
 

Allied Properties, LLC 

417-D Caratoke Hwy 

 

RE: Project Name: Windswept Pines - Phase 3  

Project ID: CURRI-2024-0109 

Acres Approved: 19 

County: Currituck    

City: Moyock  

Address: Alden Run     

River Basin: Pasquotank       

Stream Classification: C: Aquatic Life, Secondary Contact Recreation, Fresh water; SW: Swamp 

Waters  

Submitted By: Matt Sides  

Plan Type: New Plan  

 

Dear Allied Properties, LLC, 

 

This office has reviewed the subject erosion and sedimentation control plan. We hereby issue this 

Letter of Approval.  Any modifications required for approval are listed in the body of the email that 

accompanied this attached letter.  The enclosed Certificate of Approval must be posted at the job 

site. This plan approval shall expire three (3) years following the date of approval, if no land-

disturbing activity has been undertaken, as is required by Title 15A NCAC 4B .0129. 

 

As of April 1, 2019, all new construction activities not explicitly exempt are required to complete 

and submit an electronic Notice of Intent (eNOI) form requesting a Certificate of Coverage (COC) 

under the NCG010000 Construction General Permit.  After the form is reviewed and found to be 

complete, you will receive a link with payment instructions for the annual permit fee.  After the fee 

is processed, you will receive the COC.  As the Financially Responsible Party shown on the FRO form 

submitted for this project, you MUST obtain the COC prior to commencement of any land disturbing 

activity.  The eNOI form may be accessed at deq.nc.gov/NCG01.   

  

https://deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/npdes-construction-program


 
 
Letter of Approval 

Allied Properties, LLC 

04-18-2024 
Page 2 of 2 

 
 

 
 

Please direct questions about the eNOI form to the Stormwater Program staff in the Raleigh central 

office.  If the owner/operator of this project changes in the future, the new responsible party must 

obtain a new COC.  

 

Title 15A NCAC 4B .0118(a) and the NCG01 permit require that the following documentation be 

kept on file at the job site: 

 

1. The approved E&SC plan as well as any approved deviation. 

2. The NCG01 permit and the COC, once it is received. 

3. Records of inspections made during the previous 12 months. 

 

Also, this letter gives the notice required by G.S. 113A-61.1(a) of our right of periodic inspection to 

ensure compliance with the approved plan. 

 

North Carolina's Sedimentation Pollution Control Act is performance-oriented, requiring protection 

of existing natural resources and adjoining properties. If, following the commencement of this 

project, the erosion and sedimentation control plan is inadequate to meet the requirements of the 

Sedimentation Pollution Control Act of 1973 (North Carolina General Statute 113A-51 through 66), 

this office may require revisions to the plan and implementation of the revisions to ensure 

compliance with the Act. 

 

Acceptance and approval of this plan is conditioned upon your compliance with Federal and State 

water quality laws, regulations, and rules. In addition, local city or county ordinances or rules may 

also apply to this land-disturbing activity. This approval does not supersede any other permit or 

approval. 

 

Please note that this approval is based in part on the accuracy of the information provided in the 

Financial Responsibility Form and on the plan, which you provided. You are requested to file an 

amended form if there is any change in the information included on the form.  

 

Your cooperation is appreciated. 

  
  

Sincerely,  
  

  Jerry Jones 
  

Land Quality Section  
 

https://deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/stormwater-program-contacts
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