
 
 

 

MEMORANDUM 

Town of Nags Head 

Planning & Development Department 
 
 

 
To: 

 
Board of Commissioners 

 

From: Kelly Wyatt, Planning Director 

Joe Costello, Deputy Planning Director 

 

 

Date: January 30, 2024  

Subject: SUP/Site Plan Review, Lot 2A-1R, Charles Sineath Division, Trade Center  

 
BACKGROUND INFORMATION 
 
The initial Special Use/Site Plan review for the Trade Center was reviewed and approved by 
the Nags Head Board of Commissioners on November 2nd, 2022.  This 2022 approval was 
not a vested right, so the site plan approval expired one (1) year from the date of approval, 
meaning the site plan approval expired on November 2nd, 2023.  Section 4.15, Time Limits for 
Site Plan, Zoning Permits, & Building Permits, of the Unified Development Ordinance, sets 
forth the timeline for permitting following Board approval, and is included below for your 
review.  
 

Section 4.15 - Time Limitations for Site Plans, Zoning Permits, & Building Permits. 
 

The following provisions pertaining to time limitations to obtain building permits, and 
to commence, continue and complete construction, shall apply in all cases in which a 
site plan approval or development permit is required unless otherwise provided for 
in Section 3.6, Establishment of Vested Rights. 
 

4.15.1. Time Limitation to Obtain Building Permit. 
Final approval of a site plan by the Board of Commissioners or approval of a 
zoning permit by the UDO Administrator shall be valid for twelve (12) months 
from date of approval. The Building Inspector may issue a building permit within 
twelve (12) months from the date of such approval, provided that all other 
requirements are met. If a building permit is not issued within twelve (12) months 
from the date of final approval of the site plan or zoning permit, the site plan or 
zoning permit shall expire and the applicant must submit a new site plan 
conforming to the then current provisions of this Ordinance for review by the 
Planning Board and Board of Commissioners or a new zoning permit application 
for review by the UDO Administrator and pay the applicable fees. Upon the 
issuance of a building permit, the approval of the underlying site plan or zoning 
permit shall remain valid as long as the corresponding building permit remains 
valid as provided for in this section. 

 
Note that following site plan approval by the Board of Commissioners a building permit must 
be issued within twelve (12) months from the date of approval, or the site plan approval 
expires, and the applicant must then submit a new site plan review conforming with the current  

https://library.municode.com/nc/nags_head/codes/code_of_ordinances?nodeId=PTIIUNDEOR_ART3LEQUDIPR_PTIILEPR_S3.6ESVERI


provisions of the Unified Development Ordinance.  Given that a development permit 
application has not been submitted and a building permit issued, the applicant is requesting 
re-consideration of the initial approved submittal.  As such, the applicant has resubmitted their 
previously reviewed and approved Special Use/Site Plan Review application for the Planning 
Board and Board of Commissioners consideration.  The staff report from the Board of 
Commissioners November 2nd, 2022 meeting has been provided below for consideration.  

The Planning, Fire, Police, and Public Services Departments as well as the Town 
Engineer have reviewed the submittal and find it to be consistent, and still in 
compliance with the November 2, 2022 approved submittal.  There have been no changes 
in the applicable codes for each respective department over the past year that would affect 
this submittal, therefore staff recommends approval of the Special Use/Site Plan Review 
application as submitted.  

PLANNING BOARD RECOMMENDATION 

At their December 19, 2023, meeting the Planning Board voted unanimously to 
recommend approval of the Special Use Permit/Site Plan Review as presented. 

Pursuant to Section 3.8.4.6 of the Unified Development Ordinance the Board of 
Commissioners shall issue a Special Use Permit if it has evaluated an application 
through a quasi-judicial process and determined that: 
1. The use will not materially endanger the public health and safety if located where

proposed and developed according to the plan as submitted.

2. The use, as proposed, will not overburden the firefighting capabilities and the
municipal water supply capacity of the Town as such facilities and capabilities will
exist on the completion date of the conditional use for which application is made.

3. The conditional use will be in harmony with the existing development and uses
within the area in which it is to be located.

4. Adequate utilities, access roads, drainage, parking, or necessary facilities have
been or are being provided.

5. Adequate measures have been or will be taken to provide ingress and egress so
designed as to minimize traffic congestion in the public streets.

Attachments: SUP/Site Plan Application, DCHD, Checklist Plan Set, Site Narrative. 



 
 

STAFF REPORT FROM NOVEMBER 2ND, 2022 BOARD OF COMMISSIONERS MTG 

GENERAL INFORMATION 
 

Applicant: Quible & Associates, PC. & Beacon Architecture and Design, PLLC on behalf of 
Mazzi LLC. 

 

Application Type: Special Use/Site Plan Review. 
 

Purpose/Request: Construction of an 11,200 square foot building that includes 8 units 
operating as a "Trade Center", with parking and all associated site improvements. 

 

Property Location: 2A-1R, Charles Sineath Division, 0 Satterfield Landing Rd, Nags Head. 
 

Existing Land Use: Vacant. 
 

Zoning Classification of Property: C-3, Commercial Services Zoning District. 
 

Zoning Classification of Surrounding Properties: Property to the north, directly across 
Satterfield Landing Road is zoned C-2, General Commercial and developed commercially 
(OBX Bowling Center). Property to the south is zoned R-2, Medium Density Residential 
and it is undeveloped. Property to the west, is zoned C-3 Commercial Service and is 
developed commercially (Village Realty & Management Service). Property to the east is 
zoned C-2, General Commercial and developed commercially (TW’s Bait & Tackle). 

 

Flood Hazard Zone of Property: Property is located in an X Flood Zone, per the Town of 
Nags Head local ordinance, the property is subject to an RFPE/LES of 9 ft. The first floor 
of the trade center is proposed at 11 feet msl and is therefore compliant.  

 
Land Use Plan Map/Policies: The 2017 Comprehensive Plan Future Land Use Map 
classifies this property as Commercial Services. This proposal is consistent with this land 
use classification and stated Land Use Policies. 

 
SPECIFIC INFORMATION 

 
 
 
 
 
 
 
 
 
 
 

Applicable Zoning Regulations: 
 

• Use Regulations: Section 6.6, Table of Uses and Activities lists “Trade Center” as 
a Special Use within the C-3, Commercial Services District, with supplemental 
regulations set forth in Section 7.72 and included below. 
 
 Trade centers are permitted in accordance with Section 6.6, Table of Uses 

and Activities, subject to other requirements of this UDO and provided that the 
following conditions are met: 

 
 7.72.1. Each individual unit may contain an office/sales area; however, this 

area shall not exceed twenty-five (25) percent of the gross floor area of the 
unit. 

 
 7.72.2. Each individual unit shall at a minimum contain a commode, shower 

facility and lavatory. 

https://library.municode.com/nc/nags_head/codes/code_of_ordinances?nodeId=PTIIUNDEOR_ART6ZODI_S6.6TAUSAC


 
 

 
 

 7.72.3. All work conducted on-site shall be entirely within the enclosed 
structure. 

 
The proposal consists of eight (8) 1,400 square foot units.  Approximately 14% of 
each unit is dedicated to office use and restroom facilities.  The remaining area is 
dedicated to parking area and storage.  Sheet A1.1 of the submittal package 
shows the floor plan for the units, note that a toilet and sink has been shown in 
each unit.  With regard to the requirement for each unit to contain a “shower 
facility”, staff has reviewed the minutes from the Planning Board and Board of 
Commissioners meetings in 1988 in hopes of gaining insight on this requirement.  
Unfortunately, there was no discussion in the minutes related to the shower 
requirement.  Given the nature of the trade center use, where one may be 
working with, exposed to, or come into contact with injurious corrosive materials it 
seems fitting that eye wash stations and safety showers would be required to 
allow for quick drenching and flushing of the eyes and body in emergency 
situations.  Staff would add that while one proposed tenant of a trade center unit 
may not be working with materials that would necessitate shower facilities, a 
future tenant may so, as a matter of consistency in approval, each unit should 
provide a shower or emergency shower for safety purposes.  A combination eye 
wash and shower station has been proposed and shown on sheet A1.2 of the 
plan set.  Lastly, the applicant has noted in the site narrative included in the 
packet that there will be no outdoor display areas or storage of materials.   
 

• Lot Coverage: Section 8.6.6.4 of the UDO sets forth allowable lot coverage within 
the C-3, Commercial Services district as it pertains to the developments distance 
from the Fresh Pond AEC.  This property is not located within the Fresh Pond AEC.   

 
Proposed impermeable surfaces on this site are 44.8% and therefore compliant. 
The proposed permeable surfaces on this site are 10.1% and therefore 
compliant.  As proposed, over 44% of the site is retained in open space and 
therefore is compliant. 
 

• Height: The maximum allowable building height within the Town is 35 feet; 
however, pursuant to Section 8.2.1, Dimensional requirements, total height may 
be increased to 42 feet with the use of an 8:12 roof pitch or greater. The applicant 
has proposed a structure with an overall height of 20’-5”, therefore height is 
compliant. 

 

• Architecture Design Standards: Section 10.82 of the UDO, Applicability, states that 
Commercial Design Standards shall not apply to projects located within the C-3, 
Commercial Services Zoning District. 

Distance from 
Fresh Pond 

Maximum 
Permeable 
Pavement 

Maximum 
Impermeable 
Surface 

Minimum 
Open Space 

0—500 feet 25% 30% 45% 

Over 500 feet 25% 45% 30% 



 
 

 

• Parking: Pursuant to Article 10, Table 10-2, Required Parking by Use, 
Warehouse/Light Industrial, Trade Centers shall provide parking at one (1) 
parking space for each 750 gross square feet of floor area in each unit, but no less 
than 3 parking spaces per unit.  With eight (8) units proposed, a total of 24 parking 
spaces is required.  A total of 24 parking spaces has been proposed therefore 
parking is compliant.  Note that the applicant has proposed 14 of the parking 
spaces to be interior to the trade center and as such the building will be designed 
to provide fire suppression. 

 
With regard to the loading zone requirements, Section 10.17.1. sets forth the 
requirements for the number and type of loading zone required based upon the use.  
This section also states, “A loading space need not be necessarily a full berth but shall 
be sufficient to allow normal loading and unloading operations of a kind and magnitude 
appropriate to the use.  The Town Engineer shall determine the sufficiency of loading 
space but in no case shall the use of such space hinder the free movement of vehicles 
and pedestrians over a street, sidewalk, parking lot or alley”.  The applicant has 
requested that consideration be given to a reduced loading and unloading zone.  Based 
upon the anticipated use and building size, the applicant is requesting a 12’ x 30’ 
dedicated loading zone.  The applicant anticipates limited product pick-up and delivery 
with deliveries expected to include UPS and FedEx.  

 
Section 10.92.14.4 of the UDO, Surface Materials, requires a minimum of twenty (20) 
percent of the surface area of the parking area and drive aisles to be constructed of 
permeable surface material. The applicant has proposed developing approximately 
40% of the exposed surface of the parking area in a permeable surface material.   

 

• Buffering/Landscaping: Several sections of the Unified Development Ordinance 
speak to Buffering and Landscaping as it applies throughout this proposed site: 

 

➢ Section 10.92.6.2 of the UDO, Parking and Drive Aisle Setbacks, requires 
that where off-street parking is provided between the building and the 
street right-of-way line, a parking lot buffer of at least ten (10)   feet in 
width shall be provided between the parking lot and the street right-of-way. 
Where the proposed parking along the northern boundary is adjacent to 
Satterfield Landing Road, the applicant has proposed a compliant 10-foot-
wide buffer yard with the appropriate number of plantings. 

 
➢ Section 10.93.3.2 of the UDO, Commercial Transitional Protective 

Yards, requires increased landscaping to be provided and maintained 
when non-residential land uses are adjacent to a residential use or 
residential zoning district.  Additionally, Section 10.93.3.3 lists “Trade 
Center” as a High Impact Use.  Section 10.93.3.2.2. states that where a 
high impact use abuts a residential zoning district, a buffer strip of at 
least twenty-five (25) feet in width along the entire length of the lot shall 
be provided. The buffer yard shall consist of three rows of plant material.  
A compliant 25-foot-wide transitional protective yard has been proposed 
along the southern property line where this property abuts the R-2, 
Medium Density Residential Zoning District. 

 

➢ Section 10.93.3.7, Interior Parking Lot Landscaping and Section 



 
 

10.93.3.8, Vegetation Preservation/Planting Requirements are not 
applicable to projects within C-3, Commercial Services District pursuant 
to Section 10.82, Applicability of Commercial Design Standards. 

 

• Lighting:   A lighting plan compliant with the requirements of Article 10.37.1 of the 
Unified Development Ordinance will be required prior to the issuance of any 
development permits. In addition, a light audit will be required prior to issuance of 
occupancy permits. Staff is currently reviewing the lighting information submitted 
with this Special Use application. 

 

• Signage: No signage is being proposed at this time; however, any signage will need 
to be reviewed and approved prior to installation. 

 

Water and Sewage Disposal: The Dare County Health Department has reviewed and 
approved the proposal as presented (DCHD Approval Email Attached).   

 
Traffic Circulation: Traffic circulation has been reviewed and approved by the Town 
Engineer as presented.   

 
Stormwater Management: Stormwater management has been reviewed and approved by 
the Town Engineer with a condition that the roadway swale on the west side of the 
proposed driveway apron be extended to the western property corner.  See all 
engineering comments in the attached email correspondence dated September 16, 2022.   

 

Fire: The project will be required to comply with all applicable NC Fire Prevention Code 
requirements as part of building permit application review and issuance. The building will 
be sprinkler protected and the structure design will meet the appropriate fire ratings as 
required. 

 
Public Works: The Public Works Director has reviewed and approved the proposed site 
plan as presented. 

 

ANALYSIS 
 

 

Staff finds that the proposal is consistent with the applicable use and development 
standards, as well as relevant land use policies. 

During the Sketch Plan Review for this Special Use/Site Plan application there were 
questions concerning the types of uses that would be permissible within the proposed 
units.  As the property is located within the C-3, Commercial Services Zoning District, only 
those uses permitted within this district would be allowed.  Furthermore, only uses that 
meet the intent of the Trade Center use would be permitted.  The definition of Trade 
Center is provided below: 

Trade center means a structure containing two or more individual units, primarily 
devoted to service and wholesale operations and the storage of materials for off-site 
work. 

Reviewing Section 6.6, Table of Permitted Uses and Activities, the following are examples 
of uses allowed in the C-3 District within the use categories devoted to service and 
wholesale operations that are representative of the uses that would be permitted, this is 
not a comprehensive list: Carpet Installation, Fire Safety Equipment Services, Locksmiths, 
Real Estate Rental Management Facility, Security System Services, Wallpaper 



 
 

Installation, Water Well Drillers Services, Assembly and Packaging of Articles, Canvas, 
Fabric and Upholstery, Electrical Equipment storage.  Note, automobile repair is not 
permissible in the C-3 District and would not be permitted as part of the proposed “Trade 
Center” use.  

 
STAFF RECOMMENDATION 

 

 

Based upon Staff’s review of the proposal and conditioned on the Town Engineer’s 
requirement that the roadway swale on the west side of the proposed driveway apron be 
extended to the western property corner, staff recommends approval of the Special 
Use/Site Plan Review as presented. 
 
PLANNING BOARD RECOMMENDATION 

 

 

At their September 20, 2022, meeting the Planning Board voted unanimously to 
recommend approval of the Special Use Permit/Site Plan Review conditioned upon the 
Town Engineers request that the proposed driveway apron be extended to the western 
property corner.   
 
The applicant has addressed the Town Engineers request that the driveway apron be 
extended to the western property corner in the submittal for Board of Commissioner 
consideration. 
 
Pursuant to Section 3.8.4.6 of the Unified Development Ordinance the Board of 
Commissioners shall issue a Special Use Permit if it has evaluated an application 
through a quasi-judicial process and determined that: 
 
1. The use will not materially endanger the public health and safety if located where 

proposed and developed according to the plan as submitted. 
 
2. The use, as proposed, will not overburden the firefighting capabilities and the 

municipal water supply capacity of the Town as such facilities and capabilities will 
exist on the completion date of the conditional use for which application is made. 

 
3. The conditional use will be in harmony with the existing development and uses 

within the area in which it is to be located. 
 
4. Adequate utilities, access roads, drainage, parking, or necessary facilities have 

been or are being provided. 
 
5. Adequate measures have been or will be taken to provide ingress and egress so 

designed as to minimize traffic congestion in the public streets.   
 
 
 
 
Attachments: SUP/Site Plan Application, DCHD, and Checklist Plan Set, Site Narrative, 
September 16th engineering correspondence. 
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Overview 
The subject property is located at PID 005618002 with an address of 0 W. Satterfield Landing 
Rd. Nags Head, NC 27959. The site is approximately 450 feet west of US 158 and W. 
Satterfield Landing Rd. intersection. The property is located along the south side of W. 
Satterfield Landing Rd in Nags Head, Dare County.  
 
The site development proposes the construction of a 11,200 sq. ft. building that includes 8 units 
that will operate as trade centers. No outdoor display areas or storage of materials are 
proposed. The project development will include the associated parking, drainage, water, and 
wastewater improvements for the development of the 0.87-acre lot. The following narrative, 
application, and calculations will demonstrate the parameters of the proposed major site plan for 
the Town of Nags Head review. The site is zoned C-3 within the Town of Nags Head zoning 
districts. Trade centers are permitted uses within this zoning.    
 
Coverages 
The parcel has an overall acreage of approximately 0.87 acres. The zoning of C-3 will require 
the following coverages shown within Table 1 (a summary of the proposed coverages is also 
included): 
 

Table 1: Summary of Coverages 

 Allowable Coverage Proposed Coverage 

Impermeable surface (45%) 17,034.75 sq. ft. 16,964.0 sq. ft. 

Minimum Landscaped Area (30%) 11,356.5 sq. ft. 17,039.0 sq. ft. 

Permeable Surface (25%) 9,463.75 sq. ft. 3,820.0 sq. ft. 

 
 
Access 
The Trade Center will be accessed by a proposed entrance off W. Satterfield Landing. The 
proposed placement allows for approx. 200’ and 230’ (center to center) from the west and east 
existing drives, respectively. Driveway placement has been chosen to maximize separation.   
 
We respectfully request a reduced loading and unloading zone be considered. Based on the 
anticipated use and building size, we are requesting a 12’x30’ dedicated loading zone. Due to 
the anticipated use, deliveries are anticipated for limited product pick-up and delivery. Deliveries 
are anticipated to include UPS, Fedex, or refuse pick up.  
 
Given the types of frequency of loading/unloading events, the developer proposes to provide a 
reduced loading berth of 12’x30’. 
 
Parking 
The number of proposed parking spaces for the site development is 24. The proposed building 
contains 11,200 sq. ft. gross square footage and 8 trade center units. Parking requirements are 
calculated using trade centers at 1 space per 750 sf of gross floor area or 3 spaces per unit 
minimum. A total of 24.0 spaces are required and 24 spaces have been provided (including 1 
ADA accessible parking spaces). 14 parking spaces are provided interior to the trade center 
garage units, as such, the building will be designed to provide fire suppression.  
 
The proposed drive aisle will be 22’ wide and capable of withstanding 75,000 lbs, allowing for 
fire access to the site. Permeable pavements within the drive aisle shall be Belgard Pavers or 
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Permeable Concrete to meet strength requirements. Signage will be provided within the parking 
area to notify employees and visitors that the drive aisle is a provided fire lane.   
 
Stormwater Management Plan 
Stormwater to serve the proposed site improvements will be managed by an infiltration basin 
and permeable pavements. The proposed stormwater management facilities will be designed to 
provide above 4.3” of storage, which is in agreement with the Town ten-year two-hour storm 
(4.3”) requirement.  
 
The USDA NRCS Soil Survey lists the soil in the vicinity of the stormwater infiltration basin as 
described below. Geotechnical reports for the site indicate the seasonal high-water table is 
approximately at elevation 6.65’. 
 

• CoB – Corolla Fine Sand 
This soil typically has 0 to 6 percent slopes. Corolla fine sand typically has a very high 
runoff rate and is moderately well drained. This soil is categorized in Hydrologic Soil 
Group: A 

 
These stormwater management facilities will provide an adequate system to meet State and 
local requirements for stormwater storage. As the proposed impervious coverage exceeds 
10,000 sq. ft., a high-density stormwater permit is required by NC DEQ DEMLR prior to 
construction.  
 
The proposed infiltration basin, basin, extends along the south and east property lines and is 
designed to treat all stormwater on site.  
 

Table 2: Above Grade Storage Calculations For Infiltration Basin  

Elev (Ft.) Area (Sf) Avg Area 
(Sf) 

Volume 
(Cf) 

Cum Vol. (Cf) 

8.00 3,681       

    5,123 5,123   

9.00 6,564      

      5,123 (Vg)  

 
The above grade storage provided within the infiltration basin is approximately 5,123 cf. This 
exceeds the storage required by State regulations (2,680 cf). Based on Soils Boring Memo 
(attached) the anticipated drawdown is calculated at approximately 20 inches/hour or 0.6 hours. 
 

Table 3: Below Grade Storage Calculations For Infiltration Basin 1 

Storage Area (A) = 6,564.00 sf 

Storage Elev. (E) 9.00 ft 

Season High Water Table (Wt) = 6.65 ft 

Soil Depth Above SWHT (Ds) = B-Wt 2.35 ft 

Soil Volume (Sv) = A*Ds-Vg = 10,303 cf 

Void Ratio (Vr)= 20% 

Subsurface Void Vol.  (Vss)  = A*Ds*Vr= 2,061 cf 
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The below grade storage provided within the infiltration basin is approximately 2,061 cf. The 
total storage provided within the front infiltration basin is 7,183 cf.  
 
The void space under the proposed permeable pavement contributes an additional 1,017 cf of 
storage. See the detailed calculations within the Appendix for a breakdown of storage within 
the aggregate base and soil under the permeable pavement. 
 
The total storage within this drainage area is 8,200 cf. This exceeds the storage required by 
State regulations (2,680 cf) and Town of Nags Head requirements (7,683 cf).  
 
The infiltration basin will provide an adequate system to meet State and local requirements for 
stormwater storage. As the proposed impervious coverage exceeds 10,000 sq. ft., a high-
density stormwater permit is required by NC DEQ DEMLR prior to construction.  
 
Utilities 
The site is proposed to have one (1) meter and one (1) backflow preventer (fire suppression 
line). The existing water line adjacent to the site is provided by The Town of Nags Head and the 
proposed service size will be reviewed and confirmed during design of the building plans to 
determine an adequate size. A Public Water Supply permit is not required. The proposed water 
service shall be installed per Town of Nags Head standard water specifications and details. 
 
The building will be sprinkler protected and the structure design will meet the appropriate fire 
ratings as required.   
 
Buffers and Site Vegetation 
A 25’ landscape buffer is required adjacent to the residential properties to the south (zoned R-
2). This buffer has been proposed to provide 3 rows of planting at 22 total canopy trees and 111 
shrubs. A 10’ bufferyard has been provided along Satterfield Landing Rd, which will include 7 
canopy trees, 37 shrubs, and 74 ornamental grasses, meeting landscaping requirements for the 
site.  
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Town of Nags Head Stormwater Calculations

(sq.ft.) (acre)

Drainage Area = 42,541 0.98

Open Space = 25,008 0.57

Permeable Walks/Parking = 3,852 0.09

Building = 11,200 0.26

Parking = 5,452 0.13

Walks = 965 0.02

Offsite Impervious = 0 0.00

Impervious = 21,469 0.49

Total Impervious = 21,469 0.49

Runoff generated by Rainfall Event (NCDEQ Simplified Method)

Ia = Impervious Percentage = Impervious Area/Drainage Area

Rv= Runoff Coefficient, 0.05+0.9Ia

Rd= Rain fall depth 

V= Runoff Volume, 3630*Rd*Rv*A

DA #1 (1.5") DA #1 (4.3")

Ia = 50.5% 50.5%

Rv= 0.50 0.50

Rd (in.)= 1.5 4.3

A (ac.) = 0.98 0.98

V (cf.)= 2680 7683

Total Storage Required by NCDEQ = 2680 cf

Total Storage Required by Nags Head = 7683 cf

Infiltration Basin Stormwater Calculations for NCDEQ

Above Grade Storage Provided In Infiltration Basin 

Elev Area (sf)
Avg area 

(sf)
Volume (cf) Cum Vol. (cf)

6564.00 sf

9.00 ft

8.00 3681 0 6.65 ft

5123 5123 2.35 ft

9.00 6564 5123 10303 cf

20%

2061 cf

Above Grade Storage Provided = 5123 cf

Below Grade (Voids) Storage Provided = 2061 cf

Total Storage Provided (above & below) = 7183 cf

Total Storage Rainfall Equivalent Storage = 4.0 in

3852.00 sf

11.00 ft

6.65 ft

0.66 ft

2542 cf

40%

1017 cf

Bedding (Voids) Storage Provided = 1017 cf

Total Storage Provided (above & below) = 8200 cf

Total Storage Rainfall Equivalent Storage = 4.6 in

Infiltration Basin 1 Drawdown Calculations

Hydraulic Conductivity = 20 in/hr

Max Stored Depth = 12 in

Drawdown Time = Stored Depth / Hydraulic Conductivity

Drawdown Time = 0.60 hrs or 0.03 days

Season High Water Table (Wt) =

Storage Calculations

DA #1

Infiltration Basin 1 (FRONT) - Above Grade Storage Infiltration Basin 1 (FRONT)- Below Grade Storage 

Storage Area (A) =

Storage Elev. (E)

Soil Volume (Sv) = A*Ds-Vg =

Season High Water Table (Wt) =

Storage Elev. (E)

Storage Area (A) =

Permeable Pavement Storage 

Void Ratio (Vr)=

Subsurface Void Vol.  (Vss)  = A*Ds*Vr=

Bedding Thickness (Ds) =

Soil Volume (Sv) = A*Ds =

Void Ratio (Vr)=

Subsurface Void Vol.  (Vss)  = A*Ds*Vr=

Soil Depth Above SWHT (Ds) = B-Wt
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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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 
1:24,000.

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: Dare County, North Carolina
Survey Area Data: Version 22, Jan 21, 2022

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

Date(s) aerial images were photographed: Data not available.

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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Map Unit Legend

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

CoB Corolla fine sand, 0 to 6 percent 
slopes, rarely flooded

2.2 100.0%

Totals for Area of Interest 2.2 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Dare County, North Carolina

CoB—Corolla fine sand, 0 to 6 percent slopes, rarely flooded

Map Unit Setting
National map unit symbol: 3qgs
Elevation: 0 to 10 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Not prime farmland

Map Unit Composition
Corolla and similar soils: 85 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Corolla

Setting
Landform: Troughs on barrier islands
Landform position (two-dimensional): Backslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Eolian sands and/or beach sand

Typical profile
A - 0 to 3 inches: fine sand
C - 3 to 26 inches: fine sand
Ab - 26 to 32 inches: sand
Cg - 32 to 80 inches: sand

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 to 

39.96 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: Rare
Frequency of ponding: None
Maximum salinity: Slightly saline to strongly saline (4.0 to 16.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water supply, 0 to 60 inches: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Duckston
Percent of map unit: 5 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Carteret, high
Percent of map unit: 2 percent
Landform: Tidal marshes
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Custom Soil Resource Report

14



References
American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of sampling 
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of 
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of 
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife 
Service FWS/OBS-79/31.

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

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_054262 

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. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577 

Soil Survey Staff. 2010. Keys to soil taxonomy. 11th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580 

Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and 
Delaware Department of Natural Resources and Environmental Control, Wetlands 
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of 
Engineers wetlands delineation manual. Waterways Experiment Station Technical 
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service. 
National forestry manual. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/
home/?cid=nrcs142p2_053374 

United States Department of Agriculture, Natural Resources Conservation Service. 
National range and pasture handbook. http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/landuse/rangepasture/?cid=stelprdb1043084 

15

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242 

United States Department of Agriculture, Natural Resources Conservation Service. 
2006. Land resource regions and major land resource areas of the United States, 
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624 

United States Department of Agriculture, Soil Conservation Service. 1961. Land 
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf 

Custom Soil Resource Report

16

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf


 

 
MEMORANDUM 

 
 

 

 

 

To: Cathleen Saunders, P.E., Quible & Associates 

From:  Brian Rubino, P.G. 

Date: June 30, 2022 

Re: P05044.2 Soil and Groundwater Investigation  
 Lot 2A-1R, Charles L. Sineath Division 
 
Cathleen, 
 
On Wednesday June 29, 2022, representatives from Quible visited the Site to conduct shallow soil borings in 
the location of potential a future stormwater collection basin or infiltration area.  The purpose of our evaluation 
was to understand lithologic conditions, to determine the depth and elevation of the Static Water Table (WT), 
Season High Water Table (SHWT), and to measure infiltration rates for Stormwater Management System 
design.   
 
Soils consisted of: 
 

▪ 0-3” bgs: dry, semi-decomposed organic topsoil beneath pine straw 
▪ 3-26” bgs: clean, dry, fine-medium grained sand (10 YR 5/3) 
▪ 26-36” bgs: clean, dry, fine-coarse grained sand (10 YR 5/4) 
▪ 36-48” bgs: medium-coarse grained sand (10YR 5/2) 

 
A summary of elevation data collected and observed is as follows: 
 

Soil Boring Ground Elevation 
(ft); 

(NAVD 88) 

Groundwater Elevation 
(ft); (NAVD 88) 

Approx. Elevation of 
SHWT (ft); (NAVD 88)    

Measured 
infiltration Rates 

(in/hr.) 

SB-1 9.74’ 6.35’ 6.65’ 24 

 
Ground elevation data was collected on the date of the soil borings using an RTK GPS system.  A temporary 
piezomter, using a two-inch .010 slot pvc well screen was installed at the boring locations and was allowed to 
recover for a period of at least 1 hour before the depth to groundwater was measured using an electronic water 
level checker. 
 
Infiltration rate field testing of the in-situ soils in the immediate vicinity of the soils boring location was conducted 
using a double ringed infiltrometer (12-inch inner diameter and 24-inch outer diameter).  This procedure 
measures the natural downward movement of water to the groundwater table which can be relied upon to 
design Site stormwater collection, storage and treatment systems in the area tested.  Prior to measuring the 
infiltration rates, water was added to the rings to saturate underlying soils until a constant infiltration rate was 
obtained.  Duplicate 15-minute infiltration tests were conducted and the results were averaged (see table 
above).  As expected, based on the clean (beach-type) sand conditions, infiltration rates exceed 20 inches/hr.   
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From: David Ryan
To: Kelly Wyatt
Subject: Trade Center Review
Date: Friday, September 16, 2022 8:48:14 AM
Attachments: image001.png

Comments from Engineering:
Internal traffic circulation approved as submitted
Loading berth- pursuant to Section 10.17.1 of the Unified Development Ordinance
a loading berth has been provided for this application. A loading space need not
be necessarily a full berth but shall be sufficient to allow normal loading and
unloading operations of a kind and magnitude appropriate to the use. Based on
the submitted plan and narrative information provided by the applicant, the
loading berth dimensions are appropriate for this particular use.

 
Stormwater Management: The applicant has provided on-site capacity to manage
and treat a 4.3 inch rainfall event.
In accordance with Sec. 36-4(g) of the Town Code of Ordinances, it is
recommended the roadway swale on the west side of the proposed driveway
apron be extended to the wester property corner.
A state high-density stormwater permit will be required for this application and be
required to be submitted in advance of the issuance of a building permit.
A copy of the as-built improved conditions shall be submitted to the Town for
review in advance of the issuance of a certificate of occupancy.
A copy of the engineer’s certification for the stormwater management system
shall be submitted to the Town in advance of the issuance of a certificate of
occupancy.
The stormwater management approval shall be conditioned on the extension of
the roadway swale noted above.

 
Sedimentation & Erosion Control: a pre-construction conference is requested on-
site with the contractor, engineer & Town staff prior to land disturbing activities
occurring.

 
 
Thank you.
 
David M. Ryan, P.E.
Town of Nags Head
PO Box 99  |Nags Head, NC 27959
P: 252.441.6221  |  F: 252.441.3350
www.nagsheadnc.gov
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