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4250 N. Fairfax Drive, Suite 600, Arlington, VA  22203  www.eli-llc.com  703-994-0429 
ENGINEERS ● SURVEYORS ● INFRASTRUCTURE ● ENVIRONMENTAL 

 

 
 
 
 
February 20, 2024 
 
 
 
Ms. Caitlin Spear 
County Maintenance Engineer 
North Carolina Department of Transportation 
Highway Division 1 – District 1 
1929 North Road St. 
Elizabeth City, NC  27909 
 
Re: Moyock City Gate Regulator Station 
 Currituck County, North Carolina 
 Commercial Driveway Application Permits  
 
Dear Ms. Spear: 
 
Energy Land & Infrastructure, LLC (ELI) has been hired by Piedmont Natural Gas Company (PNG) to 
provide design, permitting and construction administration services in support of the installation of a new 
receiver, and a new regulator station. Additional project tasks includes the abandonment of one existing 
regulator station. To facilitate access for the future regulator station, a permanent access drive is required 
at the locations below that connect to existing NCDOT roadways. 
 

• Survey Road (SR 1215) at a location identified as Moyock City Gate RS Upgrade on the plans 
herein. 

 
We are requesting approval for these permanent driveway connections to state-maintained roads, and as 
part of this request, we have enclosed the following: 
 

• A completed NC DOT Street and Driveway Access Permit Application (Form TEB-65-04) for the 
one (1) permanent driveway connections 

• A Completed Driveway Certification form for the one (1) permanent driveway. 
• A $50 check made payable to NCDOT to cover the construction inspection fee for one permanent 

driveway installation to be mailed separately to your attention at the address above. 
• Driveway Permit Plan for Survey Road. 

 
Construction of the project is scheduled to start in September of 2024 and should be completed by 
December of 2024.   
 
Should you have any questions, please feel free to contact me at (703) 994-0429.  Please send the approved 
permit to Ms. Elizabeth Lemons with Piedmont Natural Gas with a copy to my attention. 
 

Kevin Thomas David Creeden 
Piedmont Natural Gas Company Energy Land & Infrastructure LLC 
5607 Cannon Drive 7850 Donegan Drive 
Monroe, NC 28110 Manassas, VA 20109 



 

 
P a g e  | 2 

 

Sincerely, 
Energy Land & Infrastructure, PLLC 

 
David Creeden 
Sr. Project Manager 
 
Enclosures 
Cc: Mr. Kevin Thomas – Piedmont Natural Gas 
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CERTIFICATE OF SERVICE 
 

 This is to certify that on this date, I served a copy of the foregoing NOTICE 
OF DEPOSIT OF COMMISSIONERS’ AWARD via United States, first class mail, 
postage pre-paid, and addressed as follows: 
 

William Brumsey, IV 
BRUMSEY AND BRUMSEY, PLLC 

Post Office Box 100 
Currituck, North Carolina 27929 

Counsel for Respondent 
 

Currituck County Tax Department 
2801 Caratoke Highway 

Currituck, North Carolina 27929 
 

Virginia Electric and Power Company 
Attn: CT Corporation System 

160 Mine Lake Court, Suite 200 
Raleigh, North Carolina 27615 

 
NC Department of Transportation 

Attn: Registered Agent 
1501 Mail Service Center 

Raleigh, North Carolina 27599 
 
This the 24th day of May, 2024. 

 
 

     By: _________________  
Alexandria G. Hill 

      PARKER POE ADAMS & BERNSTEIN LLP 
Post Office Box 389 
Raleigh, North Carolina 27602 
Counsel for Petitioner 
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Major Stormwater Plan Form SW-002 

 Review Process  
 

 
Contact Information 

 
Currituck County    Phone: 252.232.3055 
Planning and Community Development  Fax: 252.232.3026 
153 Courthouse Road, Suite 110    
Currituck, NC  27929  
    
Website:   http://www.co.currituck.nc.us/planning-community-development.cfm 
 
Currituck County    Phone: 252.232.6035 

Engineering Department      
153 Courthouse Road, Suite 302    
Currituck, NC  27929  
 

General 

 
Major stormwater plan approval is required for: 

o Major subdivisions. 
o Major site plans - development or expansion on a nonresidential, multi-family, or mixed use lot by 

5,000 square feet or more of impervious coverage or resulting in 10% or more total impervious 
coverage. 

 

Step 1: Application Submittal  

 
The applicant must submit a complete application packet consisting of the following: 

○ Completed Currituck County Minor Stormwater Plan Form SW-002 (unless submitting a major 
subdivision or major site plan). 

○ Completed Rational Method Form SW-003 or NRCS Method Form SW-004. 

○ Stormwater management plan drawn to scale.  The plan shall include the items listed in the major 
stormwater plan design standards checklist. 

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

○ NCDENR permit applications, if applicable. 

○ Number of Copies Submitted: 

 3 Copies of required plans 

 3 Hard copies of ALL documents 

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

On receiving an application, staff shall determine whether the application is complete or incomplete.  A 
complete application contains all the information and materials listed above, and is in sufficient detail to 
evaluate and determine whether it complies with appropriate review standards.  An application for major 
stormwater plan must be submitted and approved prior altering an existing drainage system, performing any 
land disturbing activity or, before construction documents are approved.  
 

Step 2: Staff Review and Action 

 
Once an application is determined complete staff shall approve, approve subject to conditions or disapprove 
the application.  
 
 
 

http://www.co.currituck.nc.us/planning-community-development.cfm
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Major Stormwater Plan  

 Form SW-002  
 
 

 

Contact Information 

APPLICANT:   PROPERTY OWNER: 

Name:   Name:       

Address:   Address:       

         

Telephone:   Telephone:       

E-Mail Address:      E-Mail Address:      

 

Property Information 
 

Physical Street Address: ___           

Parcel Identification Number(s): ____          

FEMA Flood Zone Designation:     

 

Request 

 
Project Description:              

Total land disturbance activity:     sf  Calculated volume of BMPs:           sf  

Maximum lot coverage:     sf Proposed lot coverage:            sf  

TYPE OF REQUEST       

 □ Major subdivision (10-year, 24-hour rate) 

 □ Major site plan (5-year, 24-hour rate) 
 

METHOD USED TO CALCULATE PEAK DISCHARGE     

 □ Rational Method 

 □ NRCS Method (TR-55 and TR-20) 

 □ Simple volume calculation for small sites (less than 10 acres) 

 □ Alternative stormwater runoff storage analysis 

 □ Downstream drainage capacity analysis 
 
I hereby authorize county officials to enter my property for purposes of determining compliance.  All 
information submitted and required as part of this process shall become public record.   
 
 
            ______ 
Property Owner(s)/Applicant        Date  
  

 
 

OFFICIAL USE ONLY: 
  Permit Number:      
  Date Filed:    
  Date Approved:    
   



  Major Stormwater Plan SW-002 
Page 3 of 4 

   

 

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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N.C. DIVISION OF WATER QUALITY 
SURFACE WATER PROTECTION SECTION 

 

STATE STORMWATER NOTICE OF INTENT (NOI) 
 

SWG040000 - GENERAL PERMIT TO CONSTRUCT A LINEAR UTILITY LINE 
AND ASSOCIATED INCIDENTAL BUILT-UPON AREA 

 

 

 

State Stormwater Management Application Notice of Intent for coverage under the General Stormwater Management 

Permit to construct a utility line and incidental built-upon area associated with a linear utility project including water, 
sewer, gas, telephone, and electric. 

 
For the construction, operation and maintenance of incidental impervious areas associated with the construction of a 

linear utility line.  Incidental built-upon area associated with the utility project includes small, single pump stations, 
access roads which minimize their built-upon area, concrete pads, manhole covers, etc. 

(Please print or type) 
 

1. Mailing address of owner/developer: (The address to which all permit correspondence will be mailed.) 
 

Owner/Developer Name  

Street Address  

City  State  ZIP Code  

Telephone No. (       ) Fax (       ) 

 
2. Proposed Project Information: 

 

Project Name  

Street Address 
of the Project 

 

City  State  ZIP Code  

County  

Contact Person    

Mailing Address    

City  State  ZIP Code  

Telephone No. (       ) Fax (       ) 

 
3. Physical Location Information: 

Please provide the street address of the project and describe how to get to the project, using street names, 
state road numbers, and the distance and direction from the nearest major intersection:  

 

 

 
4. What is the name of the receiving stream?  
 
5. River Basin  Receiving Stream Classification  

 
6. This Certificate of Coverage is being submitted as a result of: 
 

  New or proposed project   Modification to an existing project 
Existing COC or Permit Number:  

 Date project is scheduled to begin construction  

 
7. What is the total project area above mean high water?  
 
8. What is the total amount of built-upon area proposed at this site?  
       (Please include all manhole covers, pump stations, concrete pads, and gravel access roads) 

 

 ft
2
 

 ft
2
 

FOR AGENCY USE ONLY 

Date Received 

Year Month Day 

   
Certificate of Coverage 

S W G 0 4     
Check # Amount 

  
Permit Assigned to 

 

 

NC
 704 557-6719

Moyock City Gate Regulator Station

                  Currituck
Kevin Thomas

Immediatley SW of the Caratoke Hwy/Survey Rd intersection and S of Sawyertown Rd

Roland Creek Canal

Pasquotank C;Sw

X

88,328

26,495

NCMoyock 27958
Caratoke Highway & Survey Road

5607 Cannon Drive

5607 Cannon Drive
Monroe NC 28110

28110

704 557-6719

Piedmont Natural Gas Co, Inc.

Monroe

September 2024
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9. What type of utility project will be constructed? 
 

 Water  Sewer      Gas  Telephone     Electric  Other    
 

10. Has the built-upon area been minimized to the extent practicable? 
 

  YES  NO  
 
11. Is the runoff from the built-upon area outside the vegetative buffer directed away from surface waters, to the 

extent practicable? 
 

  YES    NO  
 

12. Is the project within 575’ of the Mean High Water line of class ORW waters? 
 

  YES (Please show the 575’ AEC line on plans)   NO  
(If yes, total built-upon area must be less than or equal to 25% of the total project area within the AEC above mean high water.) 

 
13. Are there any wetlands on the site?    YES (please delineate on the plans)    NO   

Name and affiliation of person making this determination:   

 
14. Please list all Best Management Practices employed at this site: 

 

 

 

 
15. Certification: 
 

North Carolina General Statute 143-215.6B (i) provides that: 
 

Any person who knowingly makes any false statement, representation, or certification in any application, record, report, plan, 
or other document filed or required to be maintained under this Article or a rule implementing this Article; or who knowingly 
makes a false statement of a material fact in a rulemaking proceeding or contested case under this Article; or who falsifies, 
tampers with, or knowingly renders inaccurate any recording or monitoring device or method required to be operated or 
maintained under this Article or rules of the Commission implementing this Article shall be guilty of a Class 2 misdemeanor 
which may include a fine not to exceed $10,000.  (18 U.S.C. Section 1001 provides a punishment by a fine of not more than 
$10,000 or imprisonment of not more than 5 years, or both, for a similar offense.) 

 

I hereby request coverage under the referenced General Permit. I understand that coverage under this permit will 
constitute the permit requirement for the project and is enforceable in the same manner as an individual permit. 
 

I certify that I am familiar with the information contained in the application and that to the best of my knowledge and 
belief such information is true, complete, and accurate. 
 

Printed name of person signing:  

Title:  

 
 _________________________________________  _________________________ 
 (Signature of Applicant)      (Date signed)  
  
A check or money order must accompany this Notice of Intent for $505.00, made payable to: NCDENR. 

 

Your application will be returned unprocessed unless all of the following items are submitted: 
 

 This completed form 
 Two sets of site and grading plans 
 A check for $505.00 
 A USGS map with the project clearly located on it. 

 

Mail the entire package to: NCDENR Division of Water Quality 
    Surface Water Protection Section – Stormwater 
    at the Appropriate Contact Address (see the following page) 
Note: The submission of this document does not guarantee the issuance of a Certificate of Coverage under the 
General Permit. 

  

Kevin Thomas
Lead Distribution Project Specialist - TFO

None Proposed/Not Applicable. Plan to utilize existing agricultural field drianage swales as quantity/quality control.

07/01/24
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For questions, please contact the DWQ Central Office or Regional Office for your area. 

 

 
 
DWQ Regional Office Contact Information: 
 

ASHEVILLE REGIONAL OFFICE 
2090 US Highway 70 

Swannanoa, NC 28778 
(828) 296-4500 

HQW & ORW Projects in Counties Above 

FAYETTEVILLE REGIONAL OFFICE 
225 Green Street 

Systel Building Suite 714 
Fayetteville, NC 28301-5043 

(910) 433-3300 
HQW & ORW Projects in Counties Above 

MOORESVILLE REGIONAL OFFICE 
610 East Center Avenue/Suite 301 

Mooresville, NC 28115 
(704) 663-1699 

HQW & ORW Projects in Counties Above 

RALEIGH REGIONAL OFFICE 
3800 Barrett Drive 
Raleigh, NC 27609 

(919) 791-4200 
HQW & ORW Projects in Counties Above 

WASHINGTON REGIONAL OFFICE 
943 Washington Square Mall 

Washington, NC 27889 
(252) 946-6481 

Coastal Stormwater, HQW & ORW Projects in Counties 
Above 

WILMINGTON REGIONAL OFFICE 
127 Cardinal Drive Extension 
Wilmington, NC 28405-2845 

(910) 796-7215 
Coastal Stormwater, HQW & ORW Projects in 

Counties Above 

WINSTON-SALEM REGIONAL 
OFFICE 

585 Waughtown Street 
Winston-Salem, NC 27107 

(336) 771-5000 
HQW & ORW Projects in Counties Above 

CENTRAL OFFICE 
1617 Mail Service Center 
Raleigh, NC 27699-1617 

(919) 807-6300 
Phase 2 Post-Construction Projects not covered 

by local government 

 

 

 



 

ENERGY LAND & INFRASTRUCTURE LLC  
 745 S Church Street Suite 801 Murfreesboro, TN 37130 | www.eli-llc.com  | (615) 383-6300 

 
 
 
 
May 23, 2024 
 
Donna Voliva, CZO 
Assistant Planning Director 
Planning & Zoning Department 
Currituck County 
153 Courthouse Road, Suite 110 
Currituck, NC 27929 
252.232.6032 
Donna.Voliva@CurrituckCountyNC.gov 
 
RE: Piedmont Natural Gas 
 Moyock City Gate Regulator Station 
 Currituck County, NC 
 
Ms. Voliva: 
 
The Piedmont Natural Gas (PNG) existing natural gas system requires improvements to infrastructure to 
keep up with estimated customer growth. To meet customer demand, PNG will install a new regulator 
station and retire a regulator station in poor condition through removal and replacement of the REG 
Moyock City Gate near Moyock, NC.  
 
On October 19, 2023, we discussed the project with you as an introduction to the proposed layout during 
the Pre-Application Conference. Since that time, the project has continued through the design process 
and has the following characteristics:  
 

• Land disturbance (new station) is 2.03 acres (88,328 sq. ft.) 
• Land disturbance (existing station removal) is 0.31 acres (13,504 sq. ft.) 
• Built-upon area (new station) is 0.61 acres (26,495 sq. ft.) 
• Impervious coverage is 29.9% 
• Subject parcel is currently zoned Agriculture (AG) 
• Project is not positioned within a regulated floodplain 
• No trees on the project; therefore, no conservation plan required 
• No riparian buffers are required since the project area is less than 10 acres 

 
Based on the current extents, we have determined the following project requirements under the Currituck 
County Unified Development Ordinance (UDO): 
 

• Major Site Plan is required since the proposed impervious area is greater than 5,000 sq. ft., 
• Zoning Compliance Permit is required since minor utility facilities owned by a public utility are 

permissible in all zoning districts with a zoning compliance permit,  
• Major Stormwater Plan is required since the proposed impervious area is greater than 5,000 sq. 

ft. 
 
The Major Site Plan Application, Zoning Compliance Application, and Major Stormwater Plan Form SW-
002 are submitted herein for review.   
 
 
 
 

http://www.eli-llc.com/
mailto:Donna.Voliva@CurrituckCountyNC.gov


  

Donna Voliva, CZO 
May 23, 2024 
Page 2 
 
Thank you for your consideration of these applications. If you have questions or need additional 
information, please contact me at (615) 478-8657 or by email at john.farmer@eli-llc.com. 
 
Sincerely,  
 
ENERGY LAND & INFRASTRUCTURE, PLLC 

 
John L. Farmer, PE, CPESC, TN QHP 
Environmental Practice Lead 
 
Attachments 
 Project Location Maps 
 Major Site Plan Application 
 Zoning Compliance Permit Application 
 Stormwater Documentation 
 Project Plans 
  
cc: Isaac Hinson 

Kevin Thomas 
 David Creeden 
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Currituck County GIS Data Viewer

Currituck County GIS
This map should be used for general reference purposes only. Currituck County assumes no legal liability for the information

shown on this map.
Phone: (252) 232-2034

E-mail: gis@currituckcountync.gov
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Soil Map—Currituck County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

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 22, Sep 8, 2022

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.

Soil Map—Currituck County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/30/2023
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ca Cape Fear loam, 0 to 2 percent 
slopes, rarely flooded

5.9 3.2%

Ds Dragston loamy fine sand 14.6 7.9%

Ro Roanoke fine sandy loam 157.6 85.3%

StA State fine sandy loam, 0 to 2 
percent slopes

5.5 3.0%

To Tomotley fine sandy loam 0.2 0.1%

W Water 1.0 0.6%

Totals for Area of Interest 184.9 100.0%

Soil Map—Currituck County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/30/2023
Page 3 of 3



Hydric Rating by Map Unit—Currituck County, North Carolina
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Lines
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

Not rated or not available

Soil Rating Points
Hydric (100%)

Hydric (66 to 99%)

Hydric (33 to 65%)

Hydric (1 to 32%)

Not Hydric (0%)

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 22, Sep 8, 2022

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.
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Hydric Rating by Map Unit

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

Ca Cape Fear loam, 0 to 2 
percent slopes, rarely 
flooded

100 5.9 3.2%

Ds Dragston loamy fine 
sand

5 14.6 7.9%

Ro Roanoke fine sandy 
loam

90 157.6 85.3%

StA State fine sandy loam, 0 
to 2 percent slopes

0 5.5 3.0%

To Tomotley fine sandy 
loam

91 0.2 0.1%

W Water 0 1.0 0.6%

Totals for Area of Interest 184.9 100.0%

Hydric Rating by Map Unit—Currituck County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/30/2023
Page 3 of 5



Description

This rating indicates the percentage of map units that meets the criteria for hydric 
soils. Map units are composed of one or more map unit components or soil 
types, each of which is rated as hydric soil or not hydric. Map units that are made 
up dominantly of hydric soils may have small areas of minor nonhydric 
components in the higher positions on the landform, and map units that are made 
up dominantly of nonhydric soils may have small areas of minor hydric 
components in the lower positions on the landform. Each map unit is rated based 
on its respective components and the percentage of each component within the 
map unit.

The thematic map is color coded based on the composition of hydric 
components. The five color classes are separated as 100 percent hydric 
components, 66 to 99 percent hydric components, 33 to 65 percent hydric 
components, 1 to 32 percent hydric components, and less than one percent 
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the 
map pane contains a column named 'Rating'. In this column the percentage of 
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). Under natural conditions, these soils are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.
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Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower
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PNG Moyock City Gate Reg Station

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
Estuarine and Marine Deepwater
Estuarine and Marine Wetland

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake
Other
Riverine

March 30, 2023

0 0.5 10.25 mi

0 0.8 1.60.4 km

1:30,308

This page was produced by the NWI mapper
National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.
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STORMWATER DOCUMENTATION 

 



Moyock City Gate Regulator Station – Stormwater Narrative 
5/23/2024 

 
By:  Joel D Smith 

Energy Land & Infrastructure, PLLC 
500 Gregson Drive, Suite 180 

Cary, NC 27511 
(919)389-0980 

 
Site Description: 
 
This project will construct a new regulator station adjacent to an existing regulator station at the 
intersection of Caratoke Hwy and Survey Road near Moyock, NC.  The site is bounded by Caratoke Hwy 
to the north, agricultural land to the west and south, and Survey Road to the east.  The site is relatively 
flat with slopes ranging from 0.8% - 1.30%.  The site elevation is around 9’ above mean sea level. 
 
The proposed project area is 2.03 acres in size.  The proposed coverage area is 0.61 acres or about 30% 
of the total project area.  The balance of the project area will be returned to a pervious condition after 
construction.  See grading plan sheet for a better understanding.   
 
Calculations: 
 
A stormwater analysis was performed using Hydraflow Hydrographs for AutoCAD Civil 3D to determine 
pre/post peak discharge for the predeveloped 2yr 24hr wooded condition and a post developed 5yr 
24hr condition.  Hydrologic soil group C was used in the calculations.  The output from Hydraflow is 
included with this submittal. 
 
The pre/post developed peak rate and runoff depth are shown below: 
 

 2yr-24hr Type III 5yr-24hr Type III Net Increase 

Pre-Developed - Peak Rate 2.97 cfs 4.85 cfs  

Post-Developed - Peak Rate 3.82 cfs 5.59 cfs 2.62 cfs 

Pre-Developed – Runoff Depth 1.25 in 1.98 in  

Post-Developed – Runoff Depth  1.56 in 2.38 in 1.13 in 

 
 
Summary:   
 
The County requirements are to reduce the post-development peak discharge from the 24-hour storm 
event with a 5-year recurrence interval down to the predevelopment discharge rate from the 24-hour 
storm event with a 2-year recurrence interval based on pre-development condition of a wooded site 
(shown above).  Given that surrounding site conditions are agricultural fields, it is our opinion that 



runoff from the site will not create any adverse or damaging downstream flooding to adjacent 
landowners.  Additionally, when equal pre/post storm events are compared there is no net increase in 
runoff rate when using a curve number for “row crops” land use. 
 
I appreciate your time reviewing this project.  Please let me know if you have any questions. 
 
Joel D. Smith, PE 
 
 
 
Energy Land and Infrastructure, PLLC 
500 Gregson Drive, Suite 180 
Cary, NC 27511 
(919)389-0980 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: W:\22-31-3113 MOYOCK CITY GATE RS UPGRADE\5_ENGINEERING\Stormwater\Moyock City Gate Pre-Post.gpwWednesday, 05 / 22 / 2024

Hyd. Origin Description

Legend

1 SCS Runoff Moyock City Gate Pre-Dev
2 SCS Runoff Moyock City Gate Post-Dev



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

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

1 SCS Runoff ------ 1.900 2.970 ------- 4.853 6.559 ------- ------- ------- Moyock City Gate Pre-Dev

2 SCS Runoff ------ 2.627 3.824 ------- 5.858 7.654 ------- ------- ------- Moyock City Gate Post-Dev

Proj. file: W:\22-31-3113 MOYOCK CITY GATE RS UPGRADE\5_ENGINEERING\Stormwater\Moyock City Gate Pre-Post.gpwWednesday, 05 / 22 / 2024

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Wednesday, 05 / 22 / 2024

Hyd. No. 1

Moyock City Gate Pre-Dev

Hydrograph type =  SCS Runoff Peak discharge =  2.970 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  9,187 cuft
Drainage area =  2.030 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.72 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484

3
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Moyock City Gate Pre-Dev
Hyd. No. 1 -- 2 Year

Hyd No. 1
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Hyd. No. 2

Moyock City Gate Post-Dev

Hydrograph type =  SCS Runoff Peak discharge =  3.824 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  11,513 cuft
Drainage area =  2.030 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.72 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.420 x 73) + (0.610 x 89)] / 2.030
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Moyock City Gate Post-Dev
Hyd. No. 2 -- 2 Year

Hyd No. 2
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Hyd. No. 1

Moyock City Gate Pre-Dev

Hydrograph type =  SCS Runoff Peak discharge =  4.853 cfs
Storm frequency =  5 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  14,625 cuft
Drainage area =  2.030 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.79 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484

5
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Moyock City Gate Pre-Dev
Hyd. No. 1 -- 5 Year

Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Wednesday, 05 / 22 / 2024

Hyd. No. 2

Moyock City Gate Post-Dev

Hydrograph type =  SCS Runoff Peak discharge =  5.858 cfs
Storm frequency =  5 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  17,508 cuft
Drainage area =  2.030 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.79 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.420 x 73) + (0.610 x 89)] / 2.030

6
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Moyock City Gate Post-Dev
Hyd. No. 2 -- 5 Year

Hyd No. 2



Hydraflow Rainfall Report
7

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Wednesday, 05 / 22 / 2024

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 64.4792 12.8000 0.8932 --------

2 66.1773 12.2000 0.8598 --------

3 0.0000 0.0000 0.0000 --------

5 75.3430 13.1000 0.8444 --------

10 74.0861 12.5000 0.8066 --------

25 0.0000 0.0000 0.0000 --------

50 0.0000 0.0000 0.0000 --------

100 0.0000 0.0000 0.0000 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.93 3.95 3.31 2.85 2.51 2.25 2.04 1.87 1.72 1.60 1.49 1.40

2 5.73 4.60 3.87 3.34 2.95 2.65 2.41 2.21 2.04 1.90 1.78 1.67

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.53 5.32 4.51 3.92 3.48 3.14 2.86 2.63 2.44 2.28 2.13 2.01

10 7.36 6.01 5.11 4.47 3.98 3.60 3.29 3.04 2.82 2.64 2.48 2.34

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: Sample.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 3.05 3.72 0.00 4.79 5.70 5.77 6.80 7.95

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 5.38 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 5.25 6.00 7.10



  Major Stormwater Plan SW-002 
Page 1 of 4 

   

 
 
Major Stormwater Plan Form SW-002 

 Review Process  
 

 
Contact Information 

 
Currituck County    Phone: 252.232.3055 
Planning and Community Development  Fax: 252.232.3026 
153 Courthouse Road, Suite 110    
Currituck, NC  27929  
    
Website:   http://www.co.currituck.nc.us/planning-community-development.cfm 
 
Currituck County    Phone: 252.232.6035 

Engineering Department      
153 Courthouse Road, Suite 302    
Currituck, NC  27929  
 

General 

 
Major stormwater plan approval is required for: 

o Major subdivisions. 
o Major site plans - development or expansion on a nonresidential, multi-family, or mixed use lot by 

5,000 square feet or more of impervious coverage or resulting in 10% or more total impervious 
coverage. 

 

Step 1: Application Submittal  

 
The applicant must submit a complete application packet consisting of the following: 

○ Completed Currituck County Minor Stormwater Plan Form SW-002 (unless submitting a major 
subdivision or major site plan). 

○ Completed Rational Method Form SW-003 or NRCS Method Form SW-004. 

○ Stormwater management plan drawn to scale.  The plan shall include the items listed in the major 
stormwater plan design standards checklist. 

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

○ NCDENR permit applications, if applicable. 

○ Number of Copies Submitted: 

 3 Copies of required plans 

 3 Hard copies of ALL documents 

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

On receiving an application, staff shall determine whether the application is complete or incomplete.  A 
complete application contains all the information and materials listed above, and is in sufficient detail to 
evaluate and determine whether it complies with appropriate review standards.  An application for major 
stormwater plan must be submitted and approved prior altering an existing drainage system, performing any 
land disturbing activity or, before construction documents are approved.  
 

Step 2: Staff Review and Action 

 
Once an application is determined complete staff shall approve, approve subject to conditions or disapprove 
the application.  
 
 
 

http://www.co.currituck.nc.us/planning-community-development.cfm
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Major Stormwater Plan  

 Form SW-002  
 
 

 

Contact Information 

APPLICANT:   PROPERTY OWNER: 

Name:   Name:       

Address:   Address:       

         

Telephone:   Telephone:       

E-Mail Address:      E-Mail Address:      

 

Property Information 
 

Physical Street Address: ___           

Parcel Identification Number(s): ____          

FEMA Flood Zone Designation:     

 

Request 

 
Project Description:              

Total land disturbance activity:     sf  Calculated volume of BMPs:           sf  

Maximum lot coverage:     sf Proposed lot coverage:            sf  

TYPE OF REQUEST       

 □ Major subdivision (10-year, 24-hour rate) 

 □ Major site plan (5-year, 24-hour rate) 
 

METHOD USED TO CALCULATE PEAK DISCHARGE     

 □ Rational Method 

 □ NRCS Method (TR-55 and TR-20) 

 □ Simple volume calculation for small sites (less than 10 acres) 

 □ Alternative stormwater runoff storage analysis 

 □ Downstream drainage capacity analysis 
 
I hereby authorize county officials to enter my property for purposes of determining compliance.  All 
information submitted and required as part of this process shall become public record.   
 
 
            ______ 
Property Owner(s)/Applicant        Date  
  

 
 

OFFICIAL USE ONLY: 
  Permit Number:      
  Date Filed:    
  Date Approved:    
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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 

 

      

Joel Smith
Text Box
SEE ATTACHED HYDRAFLOW REPORT FOR NRCS METHOD USED.
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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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