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To: Planning Board 

From: Kelly Wyatt, Planning Director  

Date: January 14, 2022 

Subject: Site Plan Review for Blue Moon Restaurant located at 4329 S. Croatan 
Highway. 

 

GENERAL INFORMATION 
 
Applicant:  Michael Robinson, P.E., P.L.S. on behalf of Blue Moon Five, LLC.  
 
Application Type:  Site Plan Review.  
 
Purpose/Request:  Construction of an approximately 8,676 square feet, two-story, 100 
seat restaurant and all associated site improvements.   
 
Property Location:  4329 S. Croatan Highway, Nags Head.  
 
Existing Land Use:  Vacant.  
 
Zoning Classification of Property: C-2, General Commercial Zoning District. 
 
Zoning Classification of Surrounding Properties:  Property to the north is zoned C-2, 
General Commercial (Cavalier Surf Shop, Residential).  Property to the south, directly 
across Dove Street, is zoned C-2, General Commercial (Haven on the Banks Event 
Center and Cottage Court).  Property to the west, directly across US Highway 158 is 
zoned R-2, Medium Density Residential (vacant).  Property to the east is zoned C-2, 
General Commercial (residential and vacant).          
 
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 
proposed first floor elevation of the restaurant is 11.7 and is therefore compliant.        
 
Land Use Plan Map/Policies:  The 2017 Comprehensive Plan Future Land Use Map 
classifies this property as Neighborhood Commercial.  This proposal is consistent with 
this land use classification and stated Land Use Policies.  
 
SPECIFIC INFORMATION 

 
Applicable Zoning Regulations: 
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• Use Regulations:  Section 6.6, Table of Uses and Activities lists “Restaurant – Sit 
Down” as a Permitted Use within the C-2, General Commercial District, with 
supplemental regulations set forth in Section 7.31.  This section requires that the 
restaurant have a food preparation area that is at least 20 percent of the gross 
building square footage of the principal building, that at least 75 percent of all 
customer seats are designated for full-service, full menu dining and that no more 
than fifteen percent of the total building square footage is devoted to accessory 
entertainment uses.   As proposed, the restaurant is compliant with these 
supplemental regulations.  
 

• Lot Coverage:  Total allowable lot coverage for this site is 55%. Proposed lot 
coverage is 54% and is therefore 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 33.5 feet with the use 
of an 8:12 roof pitch therefore height is compliant.   
 

• Architecture Design Standards:  Section 10.82 of the UDO, Applicability, states 
that Commercial Design Standards shall apply to all building construction or 
remodeling projects requiring a conditional use permit or site plan review.  This 
project must adhere to the Commercial Design Standards set forth within Part VI 
of the UDO.  Section 10.83, Design Standards, of the UDO, states that projects 
adding a total habitable building area of 10,000 square feet or less may elect to 
comply with the building design requirements by achieving 150 points based on 
the criteria outlined in the Town of Nags Head Residential Design Guidelines.  
Projects that elect to comply in this manner shall, in addition to the required 150 
architectural design points, incorporate specific building standards into the 
design. The proposed architectural design satisfies the minimum standards 
required by Section 10.83 and additionally achieves 159 architectural design 
points with the use of a first-floor porch, dormers, 8:12 pitched roof, simulated 
wood shingles and other miscellaneous architectural details.    

 

• Parking: Pursuant to Article 10, Table 10-2, Required Parking by Use, Sit Down 
Restaurant shall provide parking at one (1) parking space for every 55 square 
feet of indoor customer service area.  The proposed structure contains 2,513 
square feet of customer service area, requiring 46 parking spaces.  A total of 54 
spaces have been provided therefore parking is compliant.  
 
In addition, Section 10.92.14.4 of the UDO, Surface Materials, requires that a 
minimum of twenty (20) percent of the surface area of the parking area and drive 
aisles shall be constructed of permeable surface materials.  Upwards of 40% of 
the parking area has been proposed in permeable surface materials therefore the 
proposal is compliant.     

 

• Buffering/Landscaping: Several sections of the Unified Development Ordinance 
speak to Buffering and Landscaping as it applies throughout this proposed site:  
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➢ 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.  A compliant buffer has been proposed along the western 
property boundary, adjacent to US Highway 158, and along the 
southern property boundary adjacent to East Dove Street.  
  

➢ 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. This protective landscape buffer is required 
to be ten (10) feet in width with two rows of acceptable plant material.  
Properties to the east are developed residentially and this protective 
yard will be required along the eastern boundary line. A retaining wall 
is being proposed in this area; however, the applicant has indicated 
that two compliant rows of plant material will be provided. Property 
north of this site is developed both residentially and commercially, a 
compliant protective buffer has been proposed in this area. 
 

➢ Section 10.93.3.7 of the UDO, Interior Parking Lot Landscaping, 
requires parking lot landscaping be provided at a minimum rate equal 
to ten percent of the total area of the parking spaces.  The minimum 
area necessary for compliance is 1,080 square feet of vegetation.  The 
applicant has proposed 1,386 square feet of vegetation therefore 
interior parking lot landscaping is compliant. 
 

➢ Section 10.93.3.8 of the UDO, Vegetation Preservation/Planting 
Requirements, requires that new development projects either preserve 
a minimum of ten (10) percent of the lot’s total area with existing 
natural vegetation and/or dune elevations or plant new vegetation in 
lieu of preservation.  When existing vegetation cannot be preserved, 
the planting of a minimum of fifteen (15) percent of the lot’s total area 
shall be required.  Existing vegetation on this site is sparse and cannot 
be preserved to meet the intent of this section therefore, the applicant 
has proposed to plant 15% of the lots total area in new vegetation.  
The applicant has provided the required calculations and notation on 
the landscape plan demonstrating that the vegetation planting 
requirements will be met.     

 

• Lighting:  A lighting plan compliant with the requirements of Article 10, Part IV of 
the Unified Development Ordinance will be required prior to the issuance any 
development permits.  In addition, a light audit will be required prior to issuance 
to occupancy permits.  

 

• Signage: No additional signage is being proposed at this time.   
 
Water and Sewage Disposal: The Dare County Health Department has reviewed and 
approved the proposal as presented (DCHD Approval Attached).   
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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 as presented.  An NCDEQ state stormwater management permit 
will be required to be submitted and approved.   
 
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.   
 
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. 
 
STAFF RECOMMENDATION  

 
Staff recommends approval of the Site Plan request as presented. 
 
 
 
 
 
 
 
 
 
 
 
 
   

 
 
 
 
 
 
 
 
 
 
 
 
Attachments:  Site Plan Application & Checklist, Site Plan, Architectural Elevations, 
Grading and Wastewater plan set, DCHD Approval, Supplemental data. 
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Stormwater Management Plan Narrative 

Blue Moon Five, LLC 

Town of Nags Head Submission 

November 12, 2021 
 

General      

 
The Blue Moon Five, LLC project is a proposed 100 seat restaurant to be placed on a vacant site at 4329 South 

Croatan Highway in the Town of Nags Head.    

 

Pursuant to Town of Nags Head requirements, a stormwater management treatment and disposal system has been 

designed to address the runoff generated by a 4.3” rainfall (depth) event.  The following narrative will detail the 

proposed stormwater management plan for capture and treatment of runoff from the proposed facility. 

 

Summary of Existing Conditions 

 
The subject parcel is located on the east side of US 158 (South Croatan Highway) in the northeast quadrant of the 

intersection of US 158 and East Dove Street.  The site is currently undeveloped and there are no discernable on-site 

drainage improvements.  The right-of-ways of US 158 and East Dove Street contain swale and storm sewer drainage 

infrastructure. 

 

Summary of Proposed Conditions  

 
This project proposes the addition of a new 100 seat restaurant with associated parking, utility, and stormwater 

management infrastructure.   

 

Stormwater will be managed via two “nested” infiltration systems; a permeable paver system with gravel bed storage 

and infiltration, and a dry infiltration basin.  They are referred to as “nested” because the permeable paver system is 

actually located within the drainage area of the infiltration basin.  The permeable paver system will collect runoff 

from upstream areas until its capacity is exceeded.  Once its capacity is exceeded, any additional flows will be 

conveyed to the adjoining infiltration basin for storage and infiltration.  For simplicity of calculations, the 

contributing drainage area for the permeable paver system has been identified as “Drainage Area #1“ (DA1) and the 

rest of the drainage area for the infiltration basin as “Drainage Area #2” (DA2).  It is important to remember that 

DA1 overflows into DA2: 

 
 

Andy2
Image
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Calculations 

 

Using the “Simple Method” for determining runoff (as outlined in the NCDEQ SCM Manual), the runoff generated 

by a 4.3 inch rainfall event within each drainage area is as follows: 

 

 Storage Required: 

  Drainage Area 1:   6,684 cf 

  Drainage Area 2:   4,527  cf 

 

The storage available in the Permeable Pavement system is 5,062 cf.  Therefore, an excess of 1,622 cf of runoff will 

“overflow” the permeable pavement system and flow into the infiltration basin.  Therefore, the actual required 

storage volume for the infiltration basin will be 4,527 cf + 1,622 cf = 6,149 cf.  The storage available in the proposed 

infiltration basin is 6,255 cf.   

 

Therefore, there is adequate capacity in the two combined systems to capture, treat, and dispose of the runoff from a 

4.3 inch rainfall event.  Runoff and storage calculations can be found in the appendix to this narrative. 

 

Permeable Pavement systems not included in the storage calculations for Drainage Area 1:  It is important to note 

that there are two areas of permeable pavement located to the east of the proposed building that are not included in 

the stormwater storage calculations presented above and are not included in Drainage Area 1.  These systems will 

not be permitted as SCM’s due to their proximity to the proposed drainfield.  Runoff contributed from these areas is 

included in the runoff calculations for Drainage Area 2 and rely entirely on storage, treatment, and disposal provided 

by the dry infiltration basin. 

 

Soils 
 

 

Protocol Sampling Service, Inc. performed on-site soil borings to verify soil type and determine elevation of mean 

high groundwater. 

 

Information collected on site indicates that the soils found in the subject area on the site are composed primarily of 

medium to fine sands.  These soil types will have a rapid permeability and water capacity.  These findings generally 

correlate with the description mapped and discussed in the United States Department of Agriculture, Soil 

Conservation Service, Soil Survey of Dare County, North Carolina, which map the soil for this site as follows: 

 

NeC - Newhan fine sand, Permeability is rapid 

CoB – Corolla fine sand, Permeability is rapid 

 

Infiltration rates typical for these sands generally range from 6.0 in/hr to 20 in/hr.  Protocol Sampling Service testing 

indicates the in-situ soils have a Saturated Hydraulic Conductivity of 9-13 inches per hour. 
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A more detailed description of the method of determining the subsurface storage volume available as a function of 

the soils is discussed in this section.  The following determination of the volume available in the subsurface is based 

on the definition of Porosity: The ratio of volume of void spaces in a rock or sediment to the total volume of the rock 

or sediment
1
.  

 

 
Table 10.3.  Typical Total Porosities.

2 

 

Material 
 
Total Porosity (%) 

 
Unaltered granite and gneiss 

 
0-2 

 
Quartzites 

 
0-1 

 
Shales, slates, mica-schists 

 
0-10 

 
Chalk 

 
5-40 

 
Sandstones 

 
5-40 

 
Volcanic tuff 

 
30-40 

 
Gravels 

 
25-40 

 
Sands 

 
15-48 

 
Silt 

 
35-50 

 
Clays 

 
40-70 

 
Fractured basalt 

 
5-50 

 
Karst limestone 

 
5-50 

 
Limestone, dolomite 

 
0-20 

 

 

Table 5.1 Porosities for Common Consolidated and Unconsolidated Materials
3
 

 
Unconsolidated 

Sediments 

 
η (%) 

 
Consolidated Rocks 

 
η (%) 

 
Clay 

 
45-55 

 
Sandstone 

 
5-30 

 
Silt 

 
35-50 

 
Limestone/dolomite 

 
1-20 

 
Sand 

 
25-40 

 
Shale 

 
0-10 

 
Gravel 

 
25-40 

 
Fractured crystalline rock 

 
0-10 

 
Sand & gravel mixes 

 
10-35 

 
Vesicular basalt 

 
10-50 

 
Glacial till 

 
10-35 

 
Dense, solid rock 

 
<1 

 
Based on the information in the proceeding tables a value of 20% void space can be assigned to the sandy soils 

located on the subject parcel.  This value should be considered conservative.   
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Seasonal High Water Table 

 

Per the Protocol Sampling Service, Inc. Report, the Seasonal High Water Table (SHWT) was encountered at a depth 

of 30-33 inches in the three borings performed.  This averages out to a SHWT elevation of 4.5’, which was utilized 

to set grades for the infiltration systems and as a basis for storage calculations. 
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APPENDIX A 

 

Soils Map & Field Investigation Report 
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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.

3



Contents
Preface.................................................................................................................... 2
How Soil Surveys Are Made..................................................................................5
Soil Map.................................................................................................................. 8

Soil Map................................................................................................................9
Legend................................................................................................................10
Map Unit Legend................................................................................................ 11
Map Unit Descriptions.........................................................................................11

Dare County, North Carolina...........................................................................13
CrB—Corolla-Duckston complex, 0 to 6 percent slopes, rarely flooded..... 13
NeC—Newhan fine sand, 0 to 10 percent slopes....................................... 14

References............................................................................................................16

4



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 Unit Legend

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

CrB Corolla-Duckston complex, 0 to 
6 percent slopes, rarely 
flooded

0.4 44.6%

NeC Newhan fine sand, 0 to 10 
percent slopes

0.5 55.4%

Totals for Area of Interest 0.9 100.0%

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 

Custom Soil Resource Report
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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.

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

CrB—Corolla-Duckston complex, 0 to 6 percent slopes, rarely flooded

Map Unit Setting
National map unit symbol: 3qgt
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: 50 percent
Duckston and similar soils: 30 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 60 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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Description of Duckston

Setting
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Eolian sands and/or beach sand

Typical profile
A - 0 to 8 inches: fine sand
Cg - 8 to 13 inches: sand
Ab - 13 to 17 inches: sand
C'g - 17 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly 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 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: None
Maximum salinity: Moderately saline to strongly saline (8.0 to 16.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water supply, 0 to 60 inches: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes

NeC—Newhan fine sand, 0 to 10 percent slopes

Map Unit Setting
National map unit symbol: 3qh5
Elevation: 0 to 20 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
Newhan and similar soils: 80 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Description of Newhan

Setting
Landform: Dunes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Eolian sands and/or beach sand

Typical profile
A - 0 to 2 inches: fine sand
C1 - 2 to 50 inches: fine sand
C2 - 50 to 80 inches: sand

Properties and qualities
Slope: 0 to 10 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 to 

39.96 in/hr)
Depth to water table: More than 80 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 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

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

Beaches
Percent of map unit: 5 percent
Landform: Barrier beaches, barrier flats
Hydric soil rating: Yes

Custom Soil Resource Report
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Protocol Sampling Service, Inc. 

4114 Laurel Ridge Drive                                  “Experts in Environmental Compliance” Protocolsampling@yahoo.com 

Raleigh, North Carolina 27612  Environmentalservicesnc.com 
(919) 210-6547 

NC Licensed Soil Scientist  NC Licensed Well Contractor  NC Licensed Geologist  Septic Design 

 Monitor Well Installation  Water Well Rehabilitation/Abandonment/Testing   Direct Push 

 

Geology

Hydrogeology

Soil 
Science

 

June 14, 2021 

 

Mr. Andy Deel, P.E. 

Post Office Box 3901 

Kill Devil Hills, North Carolina 27948 

Via email; dadeeleng@gmail.com 

 

Re: Storm Water Management Soil Investigation 

 Hydraulic Conductivity (Ksat) Testing 

Blue Moon Restaurant 

 Dove Street  

 Nags Head, Dare County, North Carolina 

 Protocol Project #21-97 

 

Dear Mr. Deel: 

 

The following Soil Investigation is submitted to assist in a site assessment for the proposed storm water 

management improvements associated with the proposed Blue Moon Brewery and Restaurant. The study area which 

is being considered for one (1) dry infiltration basin and two (2) parking lot sites where permeable turf stones will be 

used. The site is located on the north side of East Dove Street and east of NC 158 Bypass in Nags Head, Dare County, 

North Carolina. 

 

SITE HISTORY AND PHYSICAL CHARACTERISTICS 

 

The study area is currently undeveloped. Residential development surrounds the study area. Protocol 

Sampling Service, Inc. of Raleigh, North Carolina was hired to perform an investigation to identify the depth to 

seasonal high-water table, if any restrictive layers are present in the proposed location of the basins and determine 

subsurface permeabilities at or slightly above the expected basin bottom and turf stone elevations.  

 

 

SOIL INVESTIGATION 

 

 The field survey was conducted on June 9, 2021.  Three (3) soil borings were advanced to 60 inches below 

land surface (bls) with a hand auger in predetermined boring locations as shown on the attached exhibit. Soil color 

was determined with a Munsell Soil Color Chart. The presence of fill or other disturbances, the depth to the seasonal 

high-water table, soil structure and consistence were noted. The borings were also checked for reduced colors, an 

anaerobic smell or obvious soil wetness.  Surface elevations range from 7 feet msl to 8 feet msl from west to east 

across the study area.   
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FINDINGS - Soil 

 

• The subject property contains soil belonging to the Corolla series with some disturbance. The Corolla series 

belongs to the Quartzipsamment subgroup that has in one or more horizons within 100 cm of the surface, 

redox depletions with a chroma of 2 or less and also Aquic conditions for some time in normal years.   

 

• The soil was found to have an apparent depth to seasonal high-water table ranging from 30, 33 and 32-inches 

bls in soil boring No.1, 2 and 3, respectively. Static water levels were found from 48-inches bls in soil boring 

No.1, 55-inches bls in soil boring No.2 to 62-inches and at 52-inches bls in boring No.3.  

 

• No major restrictive horizons were encountered to a depth of 60-inches in any of the soil borings.   

 

 

HYDRAUILIC CONDUCTIVITY TESTING 

 

Saturated hydraulic conductivity tests were performed to determine the permeability at or slightly above the 

expected infiltration depth of each basins. Saturated hydraulic conductivity is a quantitative measure of a saturated 

soil’s ability to transmit water.  It can be thought of as the ease with which pores of a saturated soil permit water 

movement.  A common method to measure saturated hydraulic conductivity (KSAT) of the unsaturated zone is by a 

constant-head well permeameter method (Amoozegar and Mecklenburg, 1999).  These KSAT tests take into account 

soil morphologic factors other than texture, because soil structure and clay mineralogy have been found to have a 

significant impact on the rate of water movement through soils (Bouma et al., 1983; Schoeneberger et al, 1995, 

Vepraskas et al, 1996).  The Compact Constant Head Permeameter (Amoozemeter) is an example of a constant head 

permeameter which allows measurements of KSAT in the vadose zone and is widely used in North Carolina and other 

parts of the country (Amoozegar, 2004; Amoozegar and Mecklenburg, 1999).  

 

 Since the expected finished depth of the infiltration basin ranges at 12-inches below existing grade, the Ksats 

were run at expected basin bottom elevations. The Ksats were run approximately 18-inches above the current seasonal 

high water table elevation and above the capillary fringe. The saturated hydraulic conductivity tests (Ksats) all reached 

steady state readings within two minutes and three consecutive readings revealed an average conductivity of 10.86 

inches/hour or 22 feet/day with final calculated values ranging from 9 to 13 inches/hour.  

  

FINDINGS - Conductivity 

 

• In-situ testing has revealed an infiltration and percolation rate through the subsurface sand of greater than 8-

inches/hour. The well-sorted fine to medium beach sand is estimated to have a porosity of 22 to 25%. 

 

The findings presented herein are based on the site conditions observed during performance of the field 

survey on June 9, 2021. 

 

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

 
Sincerely, 

Protocol Sampling Service, Inc.  

 
David E. Meyer, N.C.L.S.S.  

President 
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Soil Profile Description 

Blue Moon Restaurant 

 

Ap 0 – 30 inches; light yellowish brown (10YR 6/4) fine sand; single grained; loose. 

 

C1 30 – 36 inches; yellowish brown (10YR 5/4) fine sand with strong brown (7.5YR 5/6) 

concentrations; single grained; loose. 

 

C2 36 – 54 inches; grayish brown (10YR 5/2) fine sand; single grained; loose. 

 

C3 54 – 60 inches; gray (10YR 6/1) fine sand; single grained; loose. 

 

  

Soil Series:  Corolla  

Landscape:  Coastal Plain 

Landform:  dune  

Parent Material:  Marine sediments 

Drainage Class:  moderately well drained  

Particle Size Class:  sandy 

Temperature Regime:  thermic 

Subgroup Classification:  Typic Quartzipsamments 

Examination Method: auger boring 

Date:  June 9, 2021 

Weather:  Sunny, 80° 

Investigators:  David Meyer 

Shwt: 30-33” 

Measured water table depth: 48-55”   

 





Date: 6/9/2021 cm inches
Location: Ksat 1 @ SB-1 Target Water Level: 15.2 6.0

cm inches Beginning Water Level: 12.7 5.0
Hole Depth (cm): 30.5 12.0 Ending Water Level: 12.7 5.0
Reference (cm): + 10.2 4.0
Head (cm): - 15.2 6.0
CHT Tube(s) setting: = 25.4 Hole diameter (cm): 5.2

Hole radius (r): 2.6
 x coefficient A: 0.000884
 2-ON

NOTE: Readings based on Ending Water Level
Coversion Factor (C.F. 105.0

Water change in Chamber clock Q K K K
Reading water level C.F. time (min) (min) (hr) (cm3/hr) (cm/hr) (in/hr) (gpd/sq foot)

43 0.0 105.0 0.0
35 8.0 105.0 1.0 1.00 0.017 50400.0 44.5720 17.5480 262.547
29 6.0 105.0 2.0 1.00 0.017 37800.0 33.4290 13.1610 196.910
23 6.0 105.0 3.0 1.00 0.017 37800.0 33.4290 13.1610 196.910
17 6.0 105.0 4.0 1.00 0.017 37800.0 33.4290 13.1610 196.910
11 6.0 105.0 5.0 1.00 0.017 37800.0 33.4290 13.1610 196.910

Final Ksat 33.429 13.161 196.910

HYDRAULIC CONDUCTIVITY STUDY
Blue Moon Restaurant

SET UP

Valve Setting:

Elapsed Time



 )



Date: 6/9/2021 cm inches

Location: Ksat 2 @ SB-2 Target Water Level: 15.2 6.0

 cm inches Beginning Water Level: 7.6 3.0

Hole Depth (cm): 30.5 12.0 Ending Water Level: 7.6 3.0

Reference (cm): + 10.2 4.0

Head (cm): - 15.2 6.0

CHT Tube(s) setting: = 25.4 Hole diameter (cm): 5.2

Hole radius (r): 2.6

 x coefficient A: 0.000602

 2-ON

NOTE: Readings based on Ending Water Level

Coversion Factor (C.F.): 105.0

Water change in Chamber clock Q K K K

Reading water level C.F. time (min) (min) (hr) (cm3/hr) (cm/hr) (in/hr) (gpd/sq foot)

41 0.0 105.0 0.0

32 9.0 105.0 1.0 1.00 0.017 56700.0 34.1487 13.4444 201.149

25 7.0 105.0 2.0 1.00 0.017 44100.0 26.5601 10.4567 156.449

18 7.0 105.0 3.0 1.00 0.017 44100.0 26.5601 10.4567 156.449

11 7.0 105.0 4.0 1.00 0.017 44100.0 26.5601 10.4567 156.449

4 7.0 105.0 5.0 1.00 0.017 44100.0 26.5601 10.4567 156.449

Final Ksat 26.560 10.457 156.449

HYDRAULIC CONDUCTIVITY STUDY

Blue Moon Restaurant

SET UP

Valve Setting:

Elapsed Time



Date: 6/29/2012 cm inches

Location: Ksat 3 @ SB-3 Target Water Level: 15.2 6.0

 cm inches Beginning Water Level: 10.2 4.0

Hole Depth (cm): 30.5 12.0 Ending Water Level: 10.2 4.0

Reference (cm): + 10.2 4.0

Head (cm): - 15.2 6.0

CHT Tube(s) setting: = 25.4 Hole diameter (cm): 5.2

Hole radius (r): 2.6

 x coefficient A: 0.000722

 2-ON

NOTE: Readings based on Ending Water Level

Coversion Factor (C.F.): 105.0

Water change in Chamber clock Q K K K

Reading water level C.F. time (min) (min) (hr) (cm3/hr) (cm/hr) (in/hr) (gpd/sq foot)

41 0.0 105.0 0.0

34 7.0 105.0 1.0 1.00 0.017 44100.0 31.8401 12.5355 187.551

29 5.0 105.0 2.0 1.00 0.017 31500.0 22.7429 8.9539 133.965

19 10.0 105.0 4.0 2.00 0.033 31500.0 22.7429 8.9539 133.965

9 10.0 105.0 6.0 2.00 0.033 31500.0 22.7429 8.9539 133.965

4 5.0 105.0 7.0 1.00 0.017 31500.0 22.7429 8.9539 133.965

Final Ksat 22.743 8.954 133.965

HYDRAULIC CONDUCTIVITY STUDY

Blue Moon Restaurant

SET UP

Valve Setting:

Elapsed Time



Deel Engineering, PLLC 322 W Wilkinson Street, Kill Devil Hills, NC Firm Lic. #P-1045 

 

 

APPENDIX B 

 

Stormwater Calculations 
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FIRST FLOOR PORCHES - p1/b1 x 150 =
p1 = PERIMETER OF FIRST FLOOR WITH PORCH
b1 = PERIMETER OF FIRST FLOOR

SECOND FLOOR PORCHES - p2/b2 x 75=
p2 = PERIMETER OF SECOND FLOOR WITH PORCH
b2 = PERIMETER OF SECOND FLOOR

HIP OR GABLE - n x 5
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10

25
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Title:
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Designed:
Drawn:
Reviewed:

Cad File:

The designer shall not be responsible for any error, 
omission, defect or deficiency in the contract documents 
("error") prepared by the designer or its consultants 
which in any way impacts the schedule of the project, 
results in a lack of coordination among the contract 
documents, delays the completion of the project or 
which in any other way causes any damage or loss to 
the owner, contractor, subcontractors, or other entity 
involved in the project, unless: (i) designer is promptly 
notified of such error, in any event within 14 days of the 
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have been discovered; and (ii) designer is given 
opportunity at the time of discovery to address such 
error, and, if appropriate, take such steps as are 
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with the provisions of this paragraph shall constitute a 
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project.

Scale:

cahoon kasten
118 West Woodhill Drive
Nags Head, North Carolina 27959

252.441.0271 252.441.8724
office@obxarchitects.com
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As indicated

Blue Moon Beach Grill

21028RT

4329 S Croatan Hwy
Nags Head, NC 27959
Town Submittal

January 7, 2021

BBC
JPB A000

1/7/22

1/8" = 1'-0"2 First Floor Plan

1/8" = 1'-0"3 Mezzanine Floor Plan

1/8" = 1'-0"4 West Elevation DD
1/8" = 1'-0"5 South Elevation DD

1/8" = 1'-0"6 North Elevation DD
1/8" = 1'-0"7 East Elevation DD

1 Perspective

No. Description Date

Area Schedule

Name Area Heated Porches
Exterior
Decks

1st Heated 5608 SF 5608 SF
Covered Porch 2895 SF 2895 SF
Service Yard 902 SF 902 SF
Mezz Heated 1547 SF 1547 SF
2nd Porch 290 SF 290 SF

7155 SF 3185 SF 902 SF
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