
 
 

 
 

 
 
 
 

 
 
TO:  The Coastal Resources Commission 
 
FROM: Christine A. Goebel, DEQ Assistant General Counsel 
 
DATE:  November 15, 2018 (for the November 27-29, 2018 CRC Meeting) 
 
RE:  Variance Request by the Town of Caswell Beach (CRC-VR-18-06) 
 
Petitioner Town of Caswell Beach (“Town”) owns oceanfront property south of the Oak Island 
Lighthouse on Caswell Beach Road. The property is located within the Commission’s Ocean 
Hazard Area of Environmental Concern (“AEC”). This area of Nags Head is subject to a “static 
line” following a large-scale beach nourishment project in 2009, and the average annual erosion 
rate is 2’/year.  
 
In trying to address frequent stormwater flooding along Caswell Beach Road, and specifically in 
the 300- and 400- block area, the Town has worked with an engineering company and with DOT 
officials to investigate possible solutions to the issue. Following the approval of funding by DOT 
in July of 2018, in October of 2018, the Town filed a CAMA Minor Permit application seeking to 
construct a Dune Infiltration System (“DIS”) consisting of approximately 525 sq. ft. of chambers 
buried under the existing dune, where collected stormwater from the road would be pumped and 
treated. On October 17, 2018, DCM denied the permit application as the proposed DIS was not 
located landward of the applicable oceanfront erosion setback from the static line. On October 17, 
2018, the Town filed this variance petition to request the Commission vary the oceanfront setback 
rules so it can develop the DIS as proposed.  
 
The following additional information is attached to this memorandum: 
 
Attachment A:  Relevant Rules 
Attachment B:  Stipulated Facts 
Attachment C:  Petitioner’s Positions and Staff’s Responses to Variance Criteria 
Attachment D:  Petitioner’s Variance Request Materials 
Attachment E:  Stipulated Exhibits including powerpoint 
 
cc(w/enc.):  Justin Humphries, Esq., Petitioner’s Counsel, electronically 
   Mary Lucasse, Special Deputy AG and CRC Counsel, electronically 
      
 

001



  CRC-VR-18-06 

2 
 

RELEVANT STATUTES OR RULES                                                            APPENDIX A 

 

15A NCAC 07H .0301 OCEAN HAZARD CATEGORIES 

The next broad grouping is composed of those AECs that are considered natural hazard areas along 
the Atlantic Ocean shoreline where, because of their special vulnerability to erosion or other 
adverse effects of sand, wind, and water, uncontrolled or incompatible development could 
unreasonably endanger life or property. Ocean hazard areas include beaches, frontal dunes, inlet 
lands, and other areas in which geologic, vegetative and soil conditions indicate a substantial 
possibility of excessive erosion or flood damage. 

 

15A NCAC 07H .0302 SIGNIFICANCE OF THE OCEAN HAZARD CATEGORY 

(a) The primary causes of the hazards peculiar to the Atlantic shoreline are the constant forces 
exerted by waves, winds, and currents upon the unstable sands that form the shore. During storms, 
these forces are intensified and can cause significant changes in the bordering landforms and to 
structures located on them. Ocean hazard area property is in the ownership of a large number of 
private individuals as well as several public agencies and is used by a vast number of visitors to 
the coast. Ocean hazard areas are critical, therefore, because of both the severity of the hazards 
and the intensity of interest in the areas. 

(b) The location and form of the various hazard area landforms, in particular the beaches, dunes, 
and inlets, are in a permanent state of flux, responding to meteorologically induced changes in the 
wave climate. For this reason, the appropriate location of structures on and near these landforms 
must be reviewed carefully in order to avoid their loss or damage. As a whole, the same flexible 
nature of these landforms which presents hazards to development situated immediately on them 
offers protection to the land, water, and structures located landward of them. The value of each 
landform lies in the particular role it plays in affording protection to life and property. (The role of 
each landform is described in detail in Technical Appendix 2 in terms of the physical processes 
most important to each.) Overall, however, the energy dissipation and sand storage capacities of 
the landforms are most essential for the maintenance of the landforms' protective function. 
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15A NCAC 07H .0303 MANAGEMENT OBJECTIVE OF OCEAN HAZARD AREAS 

(a) The CRC recognizes that absolute safety from the destructive forces indigenous to the Atlantic 
shoreline is an impossibility for development located adjacent to the coast. The loss of life and 
property to these forces, however, can be greatly reduced by the proper location and design of 
structures and by care taken in prevention of damage to natural protective features particularly 
primary and frontal dunes. Therefore, it is the CRC's objective to provide management policies 
and standards for ocean hazard areas that serve to eliminate unreasonable danger to life and 
property and achieve a balance between the financial, safety, and social factors that are involved 
in hazard area development. 

(b) The purpose of these Rules shall be to further the goals set out in G.S. 113A-102(b), with 
particular attention to minimizing losses to life and property resulting from storms and long-term 
erosion, preventing encroachment of permanent structures on public beach areas, preserving the 
natural ecological conditions of the barrier dune and beach systems, and reducing the public costs 
of inappropriately sited development. Furthermore, it is the objective of the Coastal Resources 
Commission to protect present common-law and statutory public rights of access to and use of the 
lands and waters of the coastal area. 

 

15A NCAC 07H .0304 AECS WITHIN OCEAN HAZARD AREAS 

The ocean hazard AECs contain all of the following areas: 

(1) Ocean Erodible Area.  This is the area where there exists a substantial possibility of excessive 
erosion and significant shoreline fluctuation.  The oceanward boundary of this area is the mean 
low water line.  The landward extent of this area is the distance landward from the first line of 
stable and natural vegetation as defined in 15A NCAC 07H .0305(a)(5) to the recession line 
established by multiplying the long term annual erosion rate times 90; provided that, where there 
has been no long term erosion or the rate is less than two feet per year, this distance shall be set at 
120 feet landward from the first line of stable natural vegetation.  For the purposes of this Rule, 
the erosion rates are the long-term average based on available historical data. The current long-
term average erosion rate data for each segment of the North Carolina coast is depicted on maps 
entitled “2011 Long-Term Average Annual Shoreline Rate Update” and approved by the Coastal 
Resources Commission on May 5, 2011 (except as such rates may be varied in individual contested 
cases or in declaratory or interpretive rulings).  In all cases, the rate of shoreline change shall be 
no less than two feet of erosion per year. The maps are available without cost from any Local 
Permit Officer or the Division of Coastal Management on the internet at 
http://www.nccoastalmanagement.net. 
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15A NCAC 07H .0305 GENERAL IDENTIFICATION AND DESCRIPTION OF 
LANDFORMS 

(a)  This Paragraph describes natural and man-made features that are found within the ocean hazard 
area of environmental concern. 

(1) Ocean Beaches.  Ocean beaches are lands consisting of unconsolidated soil materials that 
extend from the mean low water line landward to a point where either: (A) the growth of 
vegetation occurs; or (B) a distinct change in slope or elevation alters the configuration of the 
landform, whichever is farther landward. 

(2) Nearshore.  The nearshore is the portion of the beach seaward of mean low water that is 
characterized by dynamic changes both in space and time as a result of storms. 

(3) Primary Dunes.  Primary dunes are the first mounds of sand located landward of the ocean 
beaches having an elevation equal to the mean flood level (in a storm having a one percent chance 
of being equaled or exceeded in any given year) for the area plus six feet. Primary dunes extend 
landward to the lowest elevation in the depression behind that same mound of sand (commonly 
referred to as the “dune trough.”) 

(4) Frontal Dunes.  The frontal dune is the first mound of sand located landward of the ocean 
beach that has stable and natural vegetation present. 

(5) Vegetation Line.  The vegetation line refers to the first line of stable and natural vegetation, 
which shall be used as the reference point for measuring oceanfront setbacks.  This line represents 
the boundary between the normal dry sand beach, which is subject to constant flux due to waves, 
tides, storms and wind, and the more stable upland areas.  The vegetation line is generally located 
at or immediately oceanward of the seaward toe of the frontal dune or erosion escarpment.  The 
Division of Coastal Management or Local Permit Officer shall determine the location of the stable 
and natural vegetation line based on visual observations of plant composition and density.  If the 
vegetation has been planted, it may be considered stable when the majority of the plant stems are 
from continuous rhizomes rather than planted individual rooted sets.  Planted vegetation may be 
considered natural when the majority of the plants are mature and additional species native to the 
region have been recruited, providing stem and rhizome densities that are similar to adjacent areas 
that are naturally occurring.  In areas where there is no stable and natural vegetation present, this 
line may be established by interpolation between the nearest adjacent stable natural vegetation by 
on-ground observations or by aerial photographic interpretation. 

 (6)  Static Vegetation Line.  In areas within the boundaries of a large-scale beach fill project, 
the vegetation line that existed within one year prior to the onset of project construction shall be 
defined as the “static vegetation line.” The “onset of project construction” shall be defined as the 
date sediment placement begins, with the exception of projects completed prior to the effective 
date of this Rule, in which case the award of the contract date will be considered the onset of 
construction. A static vegetation line shall be established in coordination with the Division of 
Coastal Management using on-ground observation and survey or aerial imagery for all areas of 
oceanfront that undergo a large-scale beach fill project.  Once a static vegetation line is established, 
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and after the onset of project construction, this line shall be used as the reference point for 
measuring oceanfront setbacks in all locations where it is landward of the vegetation line.  In all 
locations where the vegetation line as defined in this Rule is landward of the static vegetation line, 
the vegetation line shall be used as the reference point for measuring oceanfront setbacks.  A static 
vegetation line shall not be established where a static vegetation line is already in place, including 
those established by the Division of Coastal Management prior to the effective date of this Rule.  
A record of all static vegetation lines, including those established by the Division of Coastal 
Management prior to the effective date of this Rule, shall be maintained by the Division of Coastal 
Management for determining development standards as set forth in Rule .0306 of this Section.  
Because the impact of Hurricane Floyd (September 1999) caused significant portions of the 
vegetation line in the Town of Oak Island and the Town of Ocean Isle Beach to be relocated 
landward of its pre-storm position, the static line for areas landward of the beach fill construction 
in the Town of Oak Island and the Town of Ocean Isle Beach, the onset of which occurred in 2000, 
shall be defined by the general trend of the vegetation line established by the Division of Coastal 
Management from June 1998 aerial orthophotography. 

(7) Beach Fill.  Beach fill refers to the placement of sediment along the oceanfront shoreline.  
Sediment used solely to establish or strengthen dunes shall not be considered a beach fill project 
under this Rule.  A “large-scale beach fill project” shall be defined as any volume of sediment 
greater than 300,000 cubic yards or any storm protection project constructed by the U.S. Army 
Corps of Engineers.   

(8)   Erosion Escarpment.  The normal vertical drop in the beach profile caused from high tide 
or storm tide erosion. 

(9)  Measurement Line.  The line from which the ocean hazard setback as described in Rule 
.0306(a) of this Section is measured in the unvegetated beach area of environmental concern as 
described in Rule .0304(3) of this Section. Procedures for determining the measurement line in 
areas designated pursuant to Rule .0304(3) of this Section shall be adopted by the Commission for 
each area where such a line is designated pursuant to the provisions of G.S. 150B.  These 
procedures shall be available from any local permit officer or the Division of Coastal Management.  
In areas designated pursuant to Rule .0304(3)(b) of this Section, the Division of Coastal 
Management shall establish a measurement line that approximates the location at which the 
vegetation line is expected to reestablish by: (A) determining the distance the vegetation line 
receded at the closest vegetated site to the proposed development site; and (B) locating the line of 
stable and natural vegetation on the most current pre-storm aerial photography of the proposed 
development site and moving this line landward the distance determined in Subparagraph (a)(1) 
of this Rule. The measurement line established pursuant to this process shall in every case be 
located landward of the average width of the beach as determined from the most current pre-storm 
aerial photography. 

(10) Development Line. The line established in accordance with 15A NCAC 07J .1300 by local 
governments representing the seaward-most allowable location of oceanfront development. In 
areas that have development lines approved by the CRC, the vegetation line or measurement line 
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shall be used as the reference point for measuring oceanfront setbacks instead of the static 
vegetation line, subject to the provisions of Rule 07H .0306(a)(2) of this Section. 

(b)  For the purpose of public and administrative notice and convenience, each designated minor 
development permit-letting agency with ocean hazard areas may designate, subject to CRC 
approval in accordance with the local implementation and enforcement plan as defined in 15A 
NCAC 07I .0500, an identifiable land area within which the ocean hazard areas occur.  This 
designated notice area must include all of the land areas defined in Rule .0304 of this Section.  
Natural or man-made landmarks may be considered in delineating this area. 

 

15A NCAC 07H .0306 GENERAL USE STANDARDS FOR OCEAN HAZARD AREAS 

(a)  In order to protect life and property, all development not otherwise specifically exempted or 
allowed by law or elsewhere in the Coastal Resources Commission’s rules shall be located 
according to whichever of the following is applicable: 
(1) The ocean hazard setback for development shall be measured in a landward direction from 
the vegetation line, the static vegetation line, or the measurement line, whichever is applicable.   
(2) In areas with a development line, the ocean hazard setback shall be set in accordance with 
Subparagraphs (a)(3) through (9) of this Rule. In no case shall new development be sited seaward 
of the development line. 
(3) In no case shall a development line be created or established on state owned lands or 
oceanward of the mean high water line or perpetual property easement line, whichever is more 
restrictive. 
(4) The ocean hazard setback shall be determined by both the size of development and the 
shoreline long term erosion rate as defined in Rule .0304 of this Section. “Development size” is 
defined by total floor area for structures and buildings or total area of footprint for development 
other than structures and buildings. Total floor area includes the following: 
 (A) The total square footage of heated or air-conditioned living space; 
 (B) The total square footage of parking elevated above ground level; and 
 (C) The total square footage of non-heated or non-air-conditioned areas elevated above 
ground level, excluding attic space that is not designed to be load-bearing. 
 Decks, roof-covered porches, and walkways shall not be included in the total floor area 
unless they are enclosed with material other than screen mesh or are being converted into an 
enclosed space with material other than screen mesh. 
(5) With the exception of those types of development defined in 15A NCAC 07H .0309, no 
development, including any portion of a building or structure, shall extend oceanward of the ocean 
hazard setback. This includes roof overhangs and elevated structural components that are 
cantilevered, knee braced, or otherwise extended beyond the support of pilings or footings.  The 
ocean hazard setback shall be established based on the following criteria: 
 (A) A building or other structure less than 5,000 square feet requires a minimum 
setback of 60 feet or 30 times the shoreline erosion rate, whichever is greater; 
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15A NCAC 07H .0309 USE STANDARDS FOR OCEAN HAZARD AREAS: EXCEPTIONS 

(a) The following types of development shall be permitted seaward of the oceanfront setback 
requirements of Rule .0306(a) of the Subchapter if all other provisions of this Subchapter 
and other state and local regulations are met: 

(1) campsites; 
(2) driveways and parking areas with clay, packed sand or gravel; 
(3) elevated decks not exceeding a footprint of 500 square feet; 
(4) beach accessways consistent with Rule .0308(c) of this Subchapter; 
(5) unenclosed, uninhabitable gazebos with a footprint of 200 square feet or less; 
(6) uninhabitable, single story storage sheds with a foundation or floor consisting of wood, 

clay, packed sand or gravel, and a footprint of 200 square feet or less; 
(7) temporary amusement stands;  
(8) sand fences; and 
(9) swimming pools. 
 
In all cases, this development shall be permitted only if it is landward of the vegetation line or 
static vegetation line, whichever is applicable; involves no alteration or removal of primary or 
frontal dunes which would compromise the integrity of the dune as a protective landform or the 
dune vegetation; has overwalks to protect any existing dunes; is not essential to the continued 
existence or use of an associated principal development; is not required to satisfy minimum 
requirements of local zoning, subdivision or health regulations; and meets all other non-setback 
requirements of this Subchapter. 
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STIPULATED FACTS                                                                            ATTACHMENT B 

 

1. Petitioner, the Town of Caswell Beach (“Petitioner” or “Town”) owns a 5.3-acre 
undeveloped oceanfront parcel located south of the Oak Island Lighthouse on Caswell Beach Road 
(“Road”) within the Town’s limits (the “Site”). The Site is bordered by the Atlantic Ocean to the 
south, Caswell Beach Road to the north, 217 Caswell Beach Road (Gary Studer) to the west and 
301 Caswell Beach Road (Brian Murphy) to the east.  The Site can be seen on ground level and 
aerial photography in the attached Powerpoint Presentation. A copy of the deed is attached. 
 
2. Near the Site, Caswell Beach Road is a low spot where stormwater tends to collect. The 
Town has installed trench drains along the road in order to try and alleviate the flooding. Town 
Manager Chad Hicks has observed that during moderate rain events of 6” or more, the flooded 
roadway is impassable to low-clearance vehicles for up to 8 hours. In severe rain events, the road 
can be impassable to low-clearance vehicles for as much as two days. Additionally, the lowest-
lying area in the 300 and 400 blocks of the Road can become impassable to high-clearance 
vehicles.  
 
3. In addition to the trench drains, the Town temporarily uses portable pumps and fire trucks 
to pump stormwater off the road and into the sound or to the dunes following larger storm events. 
Town officials estimate that they use pumps to clear the road approximately four times per year 
on average.  
 
4. Emergency services within the Town are provided by Brunswick County. Kat Corrigan, 
the EMS Operations Manager for Brunswick County expressed her concern about the ability to 
address emergencies within the Town’s limits during storm events, due to road flooding.  A copy 
of her statement is attached as a stipulated exhibit. 
 
5. Aerial photographs attached as part of the Powerpoint Presentation were taken by NOAA 
immediately following Hurricane Florence and show flooding on Caswell Beach Road.  Additional 
ground-level photographs included in the Powerpoint Presentation show instances of flooding on 
Caswell Beach Road. 
  
6. Since at least 2005, North Carolina Department of Transportation (“NCDOT”) and North 
Carolina State University (“NCSU”) have worked together on developing and installing Dune 
Infiltration Systems (“DIS”) as a low-cost way to address stormwater runoff issues on roads.  
 
7. There is currently a similar DIS installed in Kure Beach, which re-directs stormwater from 
three existing stormwater outfalls at K Avenue into a 26-chamber DIS. This project received a 
variance from the Commission’s oceanfront erosion setback rule in 2008. A copy of the 
Commission’s Final Order in the 2008 Variance is attached.    
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8. Since 2017, officials with the Town and NCDOT have been discussing ways to address the 
flooding on Caswell Beach Road.  A chain of emails from May of 2018 show communication 
between NCDOT and Town officials, attached as a stipulated exhibit. 
 
9.  Town officials met with resource agency representatives on March 16, 2017 to discuss 
floodwater pumping and the ability to receive a DWR permit to pump stormwater off the road.  A 
copy of the meeting attendees and the project narrative are attached as stipulated exhibits. 
 
10.   The Town of Caswell Beach engaged the engineering firm W.K. Dickson to evaluate the 
effect of infiltrating stormwater pumped from the flooding areas on Caswell Beach Road to the 
proposed DIS at the Site and evaluate the quantity of water for the effect on the site’s groundwater 
table.  After performing these tests, it was determined in the October 20, 2018 Report, attached as 
a stipulated exhibit, that the water table mounding does not extend to Caswell Beach Road or to 
the neighboring properties and that the mound height is below ground. 
 
11. At the July 2018 meeting of the NC Board of Transportation, the Board approved $500,000 
to be spent on the proposed project as part of NCDOT’s High Impact-Low Cost program.  Copies 
of the relevant portion of the July 2018 Board of Transportation minutes are attached as a stipulated 
exhibit, as are the relevant portion of the August 2018 minutes which confirm the Board’s approval 
and delegation to the Secretary for approval of this project.  A copy of the budget for the Dune 
Infiltration Project is attached as a stipulated exhibit and estimates that the Project can be 
completed within the amount approved for the project by NCDOT. 
 
12. On August 28, 2018, NCDOT and Town officials met to discuss the project and visit the 
Site.  A copy of the meeting minutes is attached as a stipulated exhibit, and note that the project is 
proposed to have a project bid in February 2019 and a start date in May 2019. 
 
13. At this Site, the Town proposes a project that contains approximately 525 sq. ft. of buried 
infiltration high-density polyethylene chambers (approximately 105 chambers) that can store the 
stormwater until it can be absorbed by the groundwater after filtering through the dune sand.  After 
the infiltration chambers are installed, they will be connected to the line that will run the length of 
Caswell Beach Road, which is approximately 1.25 miles. The project will begin at the Duke 
Energy Nuclear Pumping Station and run to the United States Coast Guard Station Oak Island. 
Following construction, the dune will be rebuilt on top of the chambers and vegetation will be 
planted. A copy of the project narrative is attached as a stipulated exhibit. 
 
14. On or about October 17, 2018, the Town, through its Town Manager Chad Hicks, 
submitted a CAMA Minor Permit Application to DCM, through the Wilmington Regional Office. 
A copy of the Town’s application materials is attached as a stipulate exhibit. 
 
15. As part of the CAMA Minor Permit review process, the Town gave notice to the two 
adjacent riparian owners to the Site, Gary Studer and Brian Murphy.  Copies of the email notice 
and responses are attached as stipulated exhibits. 
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16. Effective in 1979, the Commission adopted an erosion setback requirement that applies to 
structures along the oceanfront, within the Ocean Hazard Area of Environmental Concern 
(“AEC”). Rule 15A NCAC 7H .0306(a) The proposed development must be set back at a distance 
of 30-times the long-term annual erosion rate from the applicable vegetation line. Rule 15A NCAC 
7H .0306(a)(1). At this Site, the long-term annual erosion rate is 2’/year and so the applicable 
setback is 60’ from the applicable vegetation line. 
 
17. Before the Town’s large-scale beach nourishment project in 2009, the first line of stable 
and natural vegetation (“FLSNV”) was surveyed for post-project use as the static vegetation line, 
from which oceanfront erosion setbacks are measured in a landward direction.  Aerial photographs 
of the Site with historic shorelines overlain are attached as stipulated exhibits.  
 
18. The proposed project would be located landward of the static vegetation line (where the 
FLSNV was surveyed in 2009 before the Town’s large-scale nourishment project). The proposed 
project would be located waterward of the applicable 60’ setback from the static vegetation line. 
 
19. On October 17, 2018, DCM, through Field Representative Tara MacPherson, denied the 
Town’s minor permit application because the proposed development was inconsistent with Rule 
15A NCAC 7H .0306(a)(2) and NCGS 113A-120(a)(8). A copy of the denial letter is attached as 
a stipulated exhibit. 
 
20. The Town seeks a variance from the Commission’s oceanfront erosion setback rules found 
at 15A NCAC 7H .0306(a)(2) in order to develop the proposed stormwater infiltration system as 
proposed. A copy of the Town’s October 17, 2018 Variance Petition is attached as Attachment D. 
 
21. The Town is represented by Justin Humphries, Esq. and DCM Staff are represented by 
DEQ Asst. General Counsel Christine Goebel, Esq. 
 
22. The Town stipulates that the proposed project is inconsistent with the oceanfront erosion 
setbacks of 15A NCAC 7H .0306(a)(2). 
 
23. As part of the variance process, the Town has notified the adjacent riparian owners that 
they are seeking this variance.  Copies of this notice are attached as stipulated exhibits. 
 
 
 
 
 
 
 
 
 

010



  CRC-VR-18-06 

11 
 

 
Stipulated Exhibits: 
 
1. Deed to the Site 
2. Statement of Kat Corrigan, Brunswick County EMS Operations Manager 
3. 2008 CRC Variance Order to Town of Kure Beach  
4. May 2018 email chain between Town and NCDOT 
5. March 16, 2017 scoping meeting attendance list and project narrative 
6. October 20, 2018 report by W.K. Dickson to Town 
7. July 2018 NC Board of Transportation agenda, and August minutes reflecting approval 
8. NCDOT’s proposed project budget breakdown 
9. August 28, 2018 meeting minutes for NCDOT and Town meeting 
10. Project narrative for DIS proposal 
11. CAMA Minor Permit Application materials 
12. Email notice of CAMA permit application to adjacent owners  
13. Aerial photos of the Site, overlain with historic shorelines 
14. October 17, 2018 CAMA permit denial letter 
15. Notice to adjacent neighbors of this variance request 
16. Powerpoint showing the Site, including pictures of past flooding events 
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PETITIONER’S and STAFF’S POSITIONS                                              ATTACHMENT C 

 

I. Will strict application of the applicable development rules, standards, or orders 
issued by the Commission cause the petitioner unnecessary hardships? If so, the 
petitioner must identify the hardships. 
 

Petitioners’ Position: Yes. 
 
The Town of Caswell Beach has a rare opportunity to secure funding that will alleviate dangerous 
stormwater flooding along the low-lying areas and land surface along Caswell Beach Road. The 
areas of flooding cut off the Town, US Coast Guard Station Oak Island and the North Carolina 
Baptist Assembly from essential emergency services, sometimes for days at a time. 
 
With the proposed Dune Infiltrating System (DIS) floodwater will be cleared from the road way 
with 12 hours in the critical flooding areas and filtered into the subsurface sand instead of being 
pumped for days into the ocean and marsh. This system will work best as presented in the maps 
provided to our Local Permit Officer. 
 
Staff’s Position: Yes.  
 

The Town seeks a variance from the Commission’s oceanfront setback rules which require 
development to be landward of the 60’ setback as measured from the applicable static vegetation 
line.  The Commission’s Ocean Hazard rules are intended to protect oceanfront dunes by keeping 
significant development landward of these important features, and also to minimize losses to 
property from storms and long-term erosion. In this case, the dune infiltration system (DIS) is 
designed to be buried under the dunes near the location of the floodwater collection point and to 
filter stormwater underneath the dunes.  Also, the existing dune will be reconstructed and 
revegetated over the top of the DIS after the system is put in place.  As the proposed DIS is 
designed to work within/under the dunes, a strict application of the ocean erosion setback causes 
the Town unnecessary hardships. 

 

II. Do such hardships result from conditions peculiar to the petitioner’s property, 
such as location, size, or topography of the property? Explain. 
 

Petitioner’s Position: Yes. 
 
The property in question is the only available property with the size and topography to 
accommodate this project. There are no properties left in Caswell Beach that are undeveloped and 
none that have as much acreage as the proposed site for the stormwater dune infiltration system.  
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Staff’s Position: Yes.  
 
Staff agree that the Town’s hardships result from conditions peculiar to the Town’s property, 
where there do not appear to be properties that are large enough to accommodate a DIS but are 
also wide enough to locate them more than 60’ from the static line, that are also in the area of 
Caswell Beach Road where the flooding is most problematic. Additionally, Staff note that Caswell 
Beach is located on a narrow peninsula, limiting the placement of both a main east-west road and 
the development of a DIS that could also meet the setback.   

 
III. Do the hardships result from the actions taken by the Petitioner? Explain. 

 
Petitioners’ Position: No. 
 
There is nothing the Town of Caswell Beach has done that in anyway cause this hardship.  
 
Staff’s Position: No.  
 
Staff agree that the Town’s hardships do not result from their actions. On this narrow peninsula, 
there are limited options for addressing flooding along Caswell Beach Road. While pumping the 
stormwater into the sound or the ocean is an option, it takes a while for the pumps to lower the 
water to allow safe use of the road, limiting emergency access, while also impacting water quality. 
This DIS design would work to reduce or eliminate the need for pumping stormwater off Caswell 
Beach Road, and would have limited long-term impacts on the existing dune within the setback.  
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IV. Will the variance requested by the petitioner (1) be consistent with the spirit, 
purpose, and intent of the rules, standards, or orders issued by the Commission; 
(2) secure the public safety and welfare; and (3) preserve substantial justice? 
Explain. 
 

Petitioners’ Position: Yes. 
 
The CAMA development rules are put in place to protect the safety and property of the people of 
North Carolina. Although this system is technically development it is more of an underground 
utility that will be used to mitigate flooding dangers in the town. Should the system be overtaken 
by a natural disaster there would be no danger to the public as in the case of a structure washing 
away. 
 
This project will also serve public safety and welfare in several ways. By removing flooded 
stormwater from Caswell Beach Road emergency crews and vehicles will be able to access the 
residents, US Coast Guard Station Oak Island, and the NC Baptist Assembly. 
 
The Town of Caswell Beach feels that justice is preserved by allowing a variance to be issued for 
this project. We do not foresee how this project could be of detriment to the State of North 
Carolina. 
 
Staff’s Position: Yes.  

Staff contends that granting a variance in order to vary the Commission’s oceanfront erosion 
setback rules to allow the development of the DIS is consistent with the spirit, purpose, and intent 
of the Commission’s rules where the spirit of the oceanfront erosion setback rules is to protect 
oceanfront dune systems and to locate development more landward to reduce storm impacts. In 
this case, the impacts to the dune system will be short-term as the existing dune will be rebuilt and 
revegetated after installation of the DIS. Also, the risk of impacts to the DIS will be reduced 
because it will be buried under the dune. The proposed DIS system will address public safety and 
welfare by both limiting the need to close Caswell Beach Road due to stormwater flooding, and 
by reducing water quality impacts where the amount of stormwater needed to be pumped off the 
road will be reduced or eliminated. Locating the DIS within the existing dune in the setback area 
will only cause short-term impacts to the protective nature of the oceanfront dune. Staff agree that 
granting a variance would preserve substantial justice where the CAMA statute makes exceptions 
for buried utilities, but which do not include this new DIS system technology, despite the 
similarities in purpose. 
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ATTACHMENT D: 

PETITIONERS’ VARIANCE REQUEST MATERIALS 
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ATTACHMENT E: 

STIPULATED EXHIBITS INCLUDING POWERPOINT 
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Brunswick County 
Emergency Services 

                   
 

(910)253-5383                                                                                                                 (910)253-4451                                                                                                              
     Phone           Fax          
                    
 
 
 

October 26, 2018 
To: Chad Hicks 
From: Kat Corrigan, EMS Operations Manager 
Subject: Flooding on Caswell Beach Road 
 
Flooding can cause significant response delays for patients in affected areas. Significant flooding can 
prevent emergency vehicles from gaining access to persons with medical or other emergencies. Life 
saving measures could have a negative outcome with delayed response or inability to access.  
Additionally, flooded roads could have unforeseen hazards to include washouts, sinkholes, downed 
limbs, among other issues. These conditions can delay or prevent emergency response and access.  
Historic flooding has been seen in this area and causes these delayed responses. Brunswick County 
Emergency Services is concerned with the ability to address emergencies in Caswell Beach town 
limits during storm events.  
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SIGN UP SHEET 
SCOPING MEETING 

Caswell Beach Drainage Project Scoping Meeting 
Caswell Beach 

Brunswick County 
-------------------------------------------------------------------------------------------------------------------------------------------- 

3/16/2017 
 

NCDENR 
WILMINGTON REGIONAL OFFICE 

127 CARDINAL DRIVE 
WILMINGTON, NC 28405 

910-796-7215, FAX 910-350-2004 

Name Agency Phone Email 
Cameron Weaver NCDEQ-DEACS 910-796-7303 Cameron.Weaver@ncdenr.gov 

*Shane Staples DCM-Fisheries 252-948-3950 Shane.Staples@ncdenr.gov 

*Ken Riley NOAA-NMF 252-728-8750 Ken.Riley@noaa.gov 

X Kathy Matthews US FWS 919-856-4520 x 27 Kathryn_Matthews@fws.gov 

*Maria Dunn NC WRC 252-948-3916 Maria.Dunn@ncwildlife.org 

Debbie Wilson DCM 910-796-7266 Debra.Wilson@ncdenr.gov 

Jeremy Humphrey DMF-Shellfish 910-796-7287 Jeremy.Humphrey@ncdenr.gov 

Tyler Crumbley 
 

USACE 910-251-4170 Tyler.Crumbley@usace.army.mil 

X Chad Coburn 
 

DWR-401 910-796-7379 Chad.Coburn@ncdenr.gov 
 

*Deborah Ahlers Town of Caswell 
Beach 

910-471-6578 DAhlers@caswellbeach.org 

Carter Hubard WK Dickson 910-742-4200 tchubard@wkdickson.com 

George Kassler Town of Caswell 
Beach 

910-278-5471 GKassler@caswellbeach.org 

Dan ONeill Town of Caswell 
Beach 

704-614-1633 DOneill@caswellbeach.org 

Brooks Surgan DCM 910-796-7270 Brooks.Surgan@ncdenr.gov 

Jim Gregson DWR 910-796-7386 Jim.Gregson@ncdenr.gov 

Chad Hicks Town of Caswell 
Beach 

910-200-3217 Chicks@caswellbeach.org 

JD Potts DMF-Shellfish 252-808-8154 J.Potts@ncdenr.gov 

    

*Conference line 
X Not Available 
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From: Kimes, D. Chad
To: Deborah Ahlers
Cc: Marks, Caitlin M; Pytcher, Alan; Hughes, Benjamin T; Vancleef, Ronald T
Subject: Caswell Beach Infiltration Project- High Impact- Low Cost Project
Date: Friday, May 25, 2018 10:44:10 AM
Attachments: image002.png

Mayor Ahlers,
 
At this time, it is anticipated that we will have $500,000 funded to assist with the proposed
infiltration system to improve drainage along Caswell beach road. This will be approved at our July
Board of Transportation meeting.
 
This project will need to be started within one year of the official funding date, and completed within
2 years. It is our plans to do a reimbursable agreement with the Town, where the Town performs the
work and we reimburse once the work is complete.
 
I recommend we have a meeting in the next few weeks so we can coordinate all of our efforts. I have
copied our folks that will be involved with the project.
 
Thank you!
 
Chad Kimes, PE
Deputy Division Engineer
Division 3
North Carolina Department of Transportation
 
910 341 2000    office
910 675 0143    fax
ckimes@ncdot.gov
 
5501 Barbados Blvd.
Castle Hayne, NC 28429
 

 
Email correspondence to and from this address is subject to the
North Carolina Public Records Law and may be disclosed to third parties.
 

From: Barbour, Cheryl K 
Sent: Friday, May 18, 2018 4:28 PM
To: Marks, Caitlin M <cmmarks@ncdot.gov>; Norman, Patrick A <pnorman@ncdot.gov>
Cc: Pytcher, Alan <apytcher@ncdot.gov>; Kimes, D. Chad <ckimes@ncdot.gov>
Subject: RE: HI/LC Fund Request
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Caitlin – we’ll need an updated request form for WBS 47931 with the update figures.  I will show it
on the Board agenda as transferring $490,428.56 from WBS 80084 but the increase on WBS 47931
will be for $500k to zero out your FY 2019 HI/LC funds.
 
Thanks –
 
Cheryl
 

From: Marks, Caitlin M 
Sent: Friday, May 18, 2018 1:22 PM
To: Norman, Patrick A <pnorman@ncdot.gov>
Cc: Pytcher, Alan <apytcher@ncdot.gov>; Barbour, Cheryl K <cherylbarbour@ncdot.gov>; Kimes, D.
Chad <ckimes@ncdot.gov>
Subject: RE: HI/LC Fund Request
 
Hello,
 
Following up on this fund request: We have heard back from Chad and he would like us to take
$500,000.00 from the NC133 project (WBS 80084) and apply it to the Caswell Beach Road Project
(WBS 47931). Our understanding is that this will appear on the July BOT meeting. I am attaching an
updated estimate for Caswell Beach Rd that includes the planning and design (previously we
submitted only the construction budget). Please let us know if there is any additional documentation
needed on our end to make this request.
 
Also, I remember Cheryl telling us there was roughly $9,000.00 left in our budget that wasn’t spent.
Can you show me where I see this in SAP? If that’s the case, we could technically pull $500,000.00
less the ~$9,000.00 amount from NC133 and add that plus the ~$9,000 to Caswell to total
$500,000.00. I can do the math and resubmit the request if you can remind me of the balance
number again.
 
 
Thanks for all of your help on this!

Caitlin
 
 
 

From: Marks, Caitlin M 
Sent: Friday, May 11, 2018 7:46 AM
To: Norman, Patrick A <pnorman@ncdot.gov>
Cc: Pytcher, Alan <apytcher@ncdot.gov>; Barbour, Cheryl K <cherylbarbour@ncdot.gov>
Subject: RE: HI/LC Fund Request
 
Thanks, Patrick. We talked to Cheryl yesterday and are working with our Deputy Division Engineer to
see how he wants to proceed and will be in touch with you and Cheryl. Thanks!
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ITEM ITEM SCHEDULED UNIT UNIT TOTAL

NO. DESCRIPTION QUANTITIES PRICE AMOUNT
1 Mobilization (5% of Total Cost) 1 LS $8,112.11 $8,112.11

2 Clearing and Grubbing (Including shrub removal) 0.3 AC $7,000.00 $2,024.79

3 Pump Input Port 4 EA $2,000.00 $8,000.00

4 Furnish and Install Dune Infiltration System 105 EA $900.00 $94,500.00

5 Dune Replanting 0.3 AC $17,000.00 $4,917.36

6 Influent Line 220 LF $40.00 $8,800.00

7 Remove and Replace Boardwalk 1 LS $15,000.00 $15,000.00

8 Traffic Control 1 LS $5,000.00 $5,000.00

9 Erosion Control 1 LS $4,000.00 $4,000.00

10 Force Main Cleaning and Testing 1 LS $5,000.00 $5,000.00

11 Force Main Isolation Valve Cut In 2 EA $7,500.00 $15,000.00

12 Parking Area Cleanup 1 LS $5,000.00 $5,000.00
Construction Subtotal $175,354.26

Contingency $34,229.15
Professional Services $140,130.00

Force Main $150,000.00

Total Project Cost $499,713.41

CASWELL BEACH ROAD DUNE INFILTRATION SYSTEM PROJECT BUDGET

DATE: 10/26/2018                                                                                                                                                   Site 5: 299 Caswe

WK Dickson Co., Inc.
300 N. Third Street, Ste 301
Wilmington NC 28401
910-762-4200
NC LC. No. F-0374 WKD #20170096.00.RA 
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October 30, 2018 

 
Mr. Carter Hubard, P.E. 
WK Dickson & Co., Inc. 
300 N. Third Street, Suite 301 
Wilmington, North Carolina 28401 
 

ECS Project No. 47-6645 
 
Re: Dune Infiltration System Groundwater Mounding Evaluation 
 Caswell Beach Dune Infiltration Site 
 Caswell Beach, Brunswick County, North Carolina 
 
 
Dear Mr. Hubard: 
 
ECS Mid-Atlantic, LLC and ECS Southeast, LLP (ECS) are pleased to submit this report 
summarizing preliminary findings from a Dune Infiltration System Groundwater 
Mounding Evaluation conducted at the Caswell Beach Dune Infiltration site (i.e., site or 
subject site), located at 299 Caswell Beach Road, Caswell Beach, North Carolina 
(Figure 1).  ECS was requested to observe the seasonal high water table (SHWT) and to 
perform infiltration testing within and in proximity to the proposed dune infiltration system 
(DIS) area at the subject site.  This information was then used in conjunction with DIS 
plans provided by the Client to assess groundwater mounding height beneath and in 
proximity to the proposed DIS during storm events, during which time water would be 
pumped into the DIS.  ECS understands that further work regarding groundwater 
mounding separation from the base of the proposed DIS and groundwater mounding 
elevations in comparison to surface elevations may be requested in the future.  The 
purpose of our preliminary Groundwater Mounding Evaluation was to provide an initial 
estimation of groundwater mounding height that could result from stormwater pumping to 
the proposed DIS.    
 
Proposed Dune Infiltration System Layout 
 
The Client has provided ECS with site plans and aerial photography depicting the 
proposed footprint and layout of the DIS.  The DIS would have an area of approximately 
11,000 square feet and would have dimensions of approximately 247.6 feet in length by 
44.4 feet in width.  The system would be comprised of three rows of infiltration 
chambers.  Each row would contain approximately 35 chambers and the system would 
consist of approximately 105 chambers in total.  Each domed infiltration chamber would 
be seven feet in length, five feet in width at the base, and three feet in height.  The 
chambers would be installed within a 2-foot thick layer of gravel.  The footprint of the 
proposed DIS is shown in Figure 2. 
 
Field Methodology & Findings 
 
ECS mobilized to the site to conduct field work on July 10–11, 2018.  ECS conducted an 
evaluation of the subsurface soil and groundwater conditions at six test boring locations, 
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which are referred to as borings I-1 through I-6 and are shown in Figure 2.  The purpose 
of test boring installation and testing was to obtain information pertaining to soil 
composition, depth to groundwater, depth to the SHWT, and infiltration rate.   
 
ECS conducted subsurface evaluation by advancing a hand auger boring to depths of 
9.58–10.83 feet below ground surface (bgs) at each of the test boring locations.  ECS 
visually classified the soils and obtained representative samples of each soil type 
encountered.  Depth to groundwater and depth to the SHWT was also measured in each 
boring.  Following installation, surface elevations at each boring location were measured 
by the Client and were provided to ECS.  A summary of test boring information is 
provided as Table 1 and completed Infiltration Testing Forms that include soil 
composition data and other pertinent information are included as Appendix A.    
 
Table 1: Test boring information and descriptions. 

Test 
Boring 

Boring Surface 
Elevationa 
(ft amslb) 

Boring 
Depth 

(ft bgsc) 
Soil Description 

I-1 13.397 10.83 Tan/grey medium- to coarse-grained sand
I-2 12.096 9.58 Tan/grey medium- to coarse-grained sand
I-3 12.139 10.17 Tan/grey medium- to coarse-grained sand
I-4 12.600 10.42 Tan/grey medium- to coarse-grained sand
I-5 13.949 10.83 Tan/grey medium- to coarse-grained sand
I-6 16.661 10.83 Tan/grey medium- to coarse-grained sand

aAs surveyed by WK Dickson & Co., Inc. 
bft amsl = feet above mean sea level 
cft bgs = feet below ground surface 
 
 
ECS measured depth to groundwater using an electronic water level meter and depth to 
the SHWT in each boring.  Depth to groundwater ranged from 9.33–10.83 feet bgs and 
depth to the SHWT ranged from 8.33–9.83 feet bgs (Table 2).  Groundwater and SHWT 
elevations were then calculated based on depth to groundwater/SHWT data and 
surveying data provided by the Client.  Groundwater elevations in borings I-1 through I-6 
ranged from 1.97–6.16 feet above mean sea level (amsl) and SHWT elevations ranged 
from 2.64–7.33 feet amsl (Table 2).  A map showing groundwater equipotential contours 
and flow direction, based on groundwater levels measured on July 10–11, 2018, is 
included as Figure 3.  Likewise, a map showing SHWT equipotential contours and flow 
direction is included as Figure 4.   It can be observed in Figures 3 and 4 that the overall 
direction of groundwater flow, as measured during field activities, and SHWT flow are 
similar.  In general, groundwater flows from the eastern and western margins of the 
focus area toward the center of the focus area.  A north-to-south component of flow 
appears to exist at the western portion of the focus area and the gradient at the eastern 
portion of the focus area appears to be steeper than the gradient at the western portion 
of the focus area. 
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Table 2: Test boring data and infiltration testing summary. 

Test 
Boring 

Depth to 
Groundwatera 

(ft bgsb) 

Groundwater 
Elevation 
(ft amslc) 

Depth to 
SHWTd 
(ft bgs) 

SHWT 
Elevation 
(ft amsl) 

Measured 
Infiltration 

Ratee 
(ft/day) 

Estimated 
Horizontal 
Hydraulic 

Conductivityf 
(ft/day) 

I-1 10.50 2.90 8.33 5.06 54.46 108.9 
I-2 9.33 2.76 8.33 3.76 56.02 112.0 
I-3 10.17 1.97 9.50 2.64 59.86 119.7 
I-4 10.42 2.18 9.58 3.02 52.86 105.7 
I-5 10.83 3.12 9.83 4.12 58.38 116.8 
I-6 10.50 6.16 9.33 7.33 57.96 115.9 

aAs measured by ECS on July 10–11, 2018 
bft bgs = feet below ground surface 
cft amsl = feet above mean sea level 
dSHWT = seasonal high water table 
eRefers to vertical infiltration rate, as measured by ECS 
fRefers to horizontal groundwater flow, which was estimated using vertical infiltration rate data 
and an estimated vertical/horizontal anisotropic ratio of 0.5. 
 
 
ECS conducted infiltration testing using a compact constant head permeameter at 
borings located slightly offset from their respective hand auger test boring location.  The 
purpose of infiltration testing was to estimate subsurface vertical infiltration rates.  
Infiltration tests are typically conducted at depths two feet above the SHWT or in the 
most restrictive soil horizon.  Tests in clayey conditions are conducted for durations of up 
to 30 minutes.  Infiltration testing yielded rates ranging from 52.86–59.86 feet/day, as 
shown in Table 2.  Vertical infiltration rate data were then used to estimate horizontal 
hydraulic conductivity values, which were used in groundwater mounding calculations.  
Using a vertical to horizontal anisotropic ratio of 0.5, based on the permeable and 
unconsolidated nature of the soil, ECS estimates that hydraulic conductivity at the boring 
locations ranges from approximately 105.7–119.7 feet day, as shown in Table 2.  These 
values indicate that hydraulic conductivity is fairly uniform at the tested boring locations. 
 
Groundwater Mounding Evaluation 
 
ECS used field data collected as part of this study to conduct a groundwater mounding 
evaluation of the proposed DIS.  The purpose of the evaluation was to estimate 
groundwater mounding height beneath and in proximity to the proposed DIS during 
storm events, during which time water would be pumped into the DIS.  Per 
conversations with the Client, ECS conducted the mounding analysis under the 
assumption that the system would receive water at a rate of 1,000 gallons per minute 
(gpm) for a duration of 200 minutes, which is expected to be the system’s peak flow rate.  
 
The mounding analysis was conducted using a U.S. Geological Survey (USGS) 
spreadsheet solving the Hantush (1967) equation for groundwater mounding beneath an 
infiltration basin.  The USGS mounding spreadsheet is capable of calculating maximum 
groundwater mounding heights across an impacted area at the end of a recharge event 
and is not designed to calculate the rate of groundwater mounding subsidence.  
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Necessary parameters to solve the Hantush equation are listed below and were 
quantified as follows: 
 

x Recharge Rate and Duration: ECS used a recharge rate of 17.5 feet/day applied 
to an 11,000-square foot area, which is the estimated area of the proposed DIS.  
This recharge rate multiplied by the DIS area equates to a total system inflow of 
1,000 gpm.  The recharge duration was assumed to be 200 minutes, per 
conversations with the Client. 

x Infiltration Basin Dimensions: The infiltration basin was assumed to have 
dimensions of 247.6 feet length by 44.4 feet width, per site plans provided by the 
Client. 

x Horizontal Hydraulic Conductivity: The site’s horizontal hydraulic conductivity was 
assumed to be 105.7 feet/day, which is the lowest derived value at the site.  The 
lowest value was used to provide a conservative estimate of groundwater 
mounding height.   

x Specific Yield: The aquifer’s specific yield was estimated as 0.31, which was 
based on typical values for similar soil types published within USGS reporting by 
Johnson (1963).   

x Initial Saturated Aquifer Thickness:  The aquifer’s initial saturated thickness, 
which represents the thickness of the aquifer’s saturated zone prior to receiving 
recharge water, was estimated to be 27.2 feet.  This value was used based on 
offsite geotechnical boring log data obtained by ECS as part of a different project, 
where the borings were installed approximately 0.75-mile west of the subject site.  
Boring log data from this offsite property indicates that a more restrictive silty 
sand/sandy silt layer is present at a depth of approximately 38 feet bgs.  As such, 
the depth to the aquifer’s base at the subject site was assumed to be 38 feet.  
Subtracting the greatest depth to groundwater measured at the site (10.83 feet) 
from the depth to the aquifer’s base yielded a saturated thickness value of 27.2 
feet.  

 
The USGS spreadsheet was programmed to calculating groundwater mounding heights 
at distance intervals of 10–30 feet from the center of the basin.  Calculated mound 
heights were entered into a GIS database and were used to interpolate mound heights 
across much of the site.  Table 3 summarizes estimated groundwater mound heights 
from the center of the DIS and Figure 5 depicts groundwater mound height equipotential 
contours.   
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Table 3: Summary of estimated groundwater mounding heights. 

Distance from 
Center of DISa 

(feet) 

Estimated Groundwater Mound Height 
(feet) 

Perpendicular from 
Basin’s Long Axis  

Perpendicular from 
Basin’s Short Axis 

10 3.844 4.028 
20 3.276 4.022 
40 1.814 3.989 
60 0.893 3.903 
80 0.392 3.703 

100 0.155 3.265 
120 0.055 2.323 
140 0.019 1.085 
160 0.007 0.472 
180 0.004 0.192 
200 0.003 0.073 
220 0.003 0.026 
240 0.003 0.010 

aDIS = dune infiltration system 
 
 
Conclusions  
 
ECS is pleased to submit this report summarizing preliminary findings from a Dune 
Infiltration System Groundwater Mounding Evaluation conducted at the Caswell Beach 
Dune Infiltration site, located at 299 Caswell Beach Road, Caswell Beach, North 
Carolina.  ECS was requested to observe the SHWT and to perform infiltration testing 
within and in proximity to the proposed DIS area at the subject site.  This information 
was then used in conjunction with DIS plans provided by the Client to assess 
groundwater mounding height beneath and in proximity to the proposed DIS during 
storm events, during which time water would be pumped into the DIS.  ECS understands 
that further work regarding groundwater mounding separation from the base of the 
proposed DIS and groundwater mounding elevations in comparison to surface 
elevations may be requested in the future.  The purpose of our preliminary Groundwater 
Mounding Evaluation was to provide an initial estimation of groundwater mounding 
height that could result from stormwater pumping to the proposed DIS.    
 
ECS conducted field work at the site on July 10–11, 2018.  Six test borings were 
installed at the site using a hand auger.  Soils were visually classified and depth to 
groundwater and depth to the SHWT was measured in each boring. Soils encountered in 
the borings generally consisted of tan/grey medium- to coarse-grained sand.  ECS 
measured depth to groundwater using an electronic water level meter and depth to the 
SHWT in each boring.  Depth to groundwater ranged from 9.33–10.83 feet bgs and 
depth to the SHWT ranged from 8.33–9.83 feet bgs.  Groundwater and SHWT 
elevations were plotted on aerial imagery and were used to construct groundwater and 
SHWT equipotential maps.  These maps show that the overall direction of groundwater 
flow, as measured during field activities, and SHWT flow are similar.  In general, 
groundwater flows from the eastern and western margins of the focus area toward the 
center of the focus area.  A north-to-south component of flow appears to exist at the 

059



ECS Project No. 47-6645  October 30, 2018  
 

 
- 6 - 

 

western portion of the focus area and the gradient at the eastern portion of the focus 
area appears to be steeper than the gradient at the western portion of the focus area. 
    
ECS also conducted infiltration testing using a compact constant head permeameter at 
borings located slightly offset from their respective hand auger test boring location.  The 
purpose of infiltration testing was to estimate subsurface vertical infiltration rates.  
Infiltration testing yielded rates ranging from 52.86–59.86 feet/day.  Vertical infiltration 
rate data were then used to estimate horizontal hydraulic conductivity values, which 
were used in groundwater mounding calculations.  Using a vertical to horizontal 
anisotropic ratio of 0.5, based on the permeable and unconsolidated nature of the soil, 
ECS estimates that hydraulic conductivity at the boring locations ranges from 
approximately 105.7–119.7 feet day. 
 
Field data were used to conduct a groundwater mounding evaluation of the proposed 
DIS.  The purpose of the evaluation was to estimate groundwater mounding height 
beneath and in proximity to the proposed DIS during storm events, during which time 
water would be pumped into the DIS.  Per conversations with the Client, ECS conducted 
the mounding analysis under the assumption that the system would receive water at a 
rate of 1,000 gallons per minute (gpm) for a duration of 200 minutes, which is expected 
to be the system’s peak flow rate.  The mounding analysis was conducted using a USGS 
spreadsheet solving the Hantush (1967) equation for groundwater mounding beneath an 
infiltration basin.  Parameter values for recharge rate and duration, infiltration basin 
dimensions, horizontal hydraulic conductivity, specific yield, and initial saturated aquifer 
thickness were input to the spreadsheet.  Resulting groundwater mound heights ranged 
from approximately 4.03 feet at the center of the DIS to less than 0.01 feet at a distance 
of 200 feet from the center of the DIS.  Overall, groundwater mound height is predicted 
to decline rapidly beyond the outer margins of the DIS. 
 
ECS understands that further work regarding groundwater mounding separation from the 
base of the proposed DIS and groundwater mounding elevations in comparison to 
surface elevations may be requested in the future.  It is recommended that six 
supplemental borings be installed at the site, at locations previously provided to the 
Client, to expand the focus area of the evaluation.  Currently, the portion of the site 
where groundwater and SHWT elevations can be projected is limited to the focus area 
polygon comprising the area between existing borings I-1 through I-6.  The 
recommended supplemental borings would expand the focus area and would allow for 
the interpolation of groundwater and SHWT elevations at further reaches of the site.  
This data could then be used in conjunction with groundwater mound heights to assess 
groundwater mound separation distances from DIS components and the ground surface.    
 
Limitations  
 
The work performed in conjunction with this project, and the data developed, are intended 
as a description of available information at the tested locations indicated and the dates 
specified.  Generally accepted industry standards were used in the preparation of this 
report.  Results from future testing may vary significantly as a result of natural conditions, a 
changing environment, or the limits of analytical capabilities.  This report does not warrant 
against future operations or conditions, nor does it warrant against operations or 
conditions present of a type or at a specific location not evaluated.  Actual conditions may 
vary.  
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ECS appreciates the opportunity to assist WK Dickson & Co., Inc. with this Dune 
Infiltration System Groundwater Mounding Evaluation.  Please feel free to contact ECS 
at (540) 785-6624 if you have any comments or questions regarding this report.  
 
Sincerely, 
ECS Mid-Atlantic, LLC 
 
 

         
Michael L. Maloy, CPG     Thomas P. Nelson, CPG 
Principal Geologist      Senior Hydrogeologist 
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Figure 1: Site Location Map
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Figure 2: Site Layout Map & Testing Locations

³
Caswell Beach Dune Infiltration Site

299 Caswell Beach Road, Caswell Beach, NC

0 150 30075
Feet

Legend
Site Boundary

Dune Infiltration System Footprint

!( Test Boring

ECS Project No. 47-6645

064



!(

!(

!(

!(

!(

!(

Caswell Beach Road

I-1
(2.90 ft)

I-2
(2.76 ft)

I-3
(1.97 ft)

I-4
(2.18 ft)

I-5
(3.12 ft)

I-6
(6.16 ft)

3.2
3.6 4.0

2.8 4.4 4.82.4

5.2
5.6

2.8

2.
4

Figure 3: Groundwater Equipotential Map

³

Caswell Beach Dune Infiltration Site
299 Caswell Beach Road, Caswell Beach, NC

0 100 20050
Feet

Legend
Site Boundary

!( Test Boring

Dune Infiltration System Footprint

Groundwater Equipotential Contour (C.I. = 0.4 ft)

Groundwater Flow Direction

Groundwater Elevation
High : 6.16 ft. amsl

Low : 1.97 ft. amsl

ECS Project No. 47-6645

Map Notes:
Groundwater elevations are in 

units of feet above mean sea level

065



!(

!(

!(

!(

!(

!(

Caswell Beach Road

I-1
(5.06 ft)

I-2
(3.76 ft)

I-3
(2.64 ft)

I-4
(3.02 ft)

I-5
(4.12 ft)

I-6
(7.33 ft)

4 4.4

4.8 6
3.6

5.2

5.6
3.2

6.4

2.8

6.8

3.6

4.4
4.8

4

3.
2
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Infiltration Testing Form 
Caswell Beach Infiltration Study 

Caswell Beach, Brunswick County, North Carolina 
ECS Project No. 47-6645 & 49-7321 

July 10th – 11th, 2018 
 
Location  Depth USCS Soil Description 
I-1  0-130”   SP   Tan/gray medium to coarse SAND  
           
Seasonal High Water Table was estimated to be at 100 inches below the 
existing grade elevation. 
Groundwater was encountered at 126 inches below the existing grade 
elevation. 
Test was conducted at 70 inches below existing grade elevation 
Infiltration Rate: 27.23 inches per hour   
Ground elevation is 13.397’ 
 
Location  Depth USCS Soil Description 
I-2  0-115”   SP   Tan/gray medium to coarse SAND  
           
Seasonal High Water Table was estimated to be at 100 inches below the 
existing grade elevation. 
Groundwater was encountered at 112 inches below the existing grade 
elevation. 
Test was conducted at 60 inches below existing grade elevation 
Infiltration Rate: 28.01 inches per hour   
Ground elevation is 12.096’ 
 
Location  Depth USCS Soil Description 
I-3  0-122”   SP   Tan/gray medium to coarse SAND  
           
Seasonal High Water Table was estimated to be at 114 inches below the 
existing grade elevation. 
Groundwater was encountered at 122 inches below the existing grade 
elevation. 
Test was conducted at 48 inches below existing grade elevation 
Infiltration Rate: 29.93 inches per hour   
Ground elevation is 12.139’ 
 
 
 

069



Infiltration Testing Form 
Caswell Beach Infiltration Study 

Caswell Beach, Brunswick County, North Carolina 
ECS Project No. 47-6645 & 49-7321 

July 10th – 11th, 2018 
 
 
Location  Depth USCS Soil Description 
I-4  0-125”   SP   Tan/gray medium to coarse SAND  
           
Seasonal High Water Table was estimated to be at 115 inches below the 
existing grade elevation. 
Groundwater was encountered at 125 inches below the existing grade 
elevation. 
Test was conducted at 36 inches below existing grade elevation 
Infiltration Rate: 26.43 inches per hour   
Ground elevation is 12.60’ 
 
Location  Depth USCS Soil Description 
I-5  0-130”   SP   Tan/gray medium to coarse SAND  
           
Seasonal High Water Table was estimated to be at 118 inches below the 
existing grade elevation. 
Groundwater was encountered at 130 inches below the existing grade 
elevation. 
Test was conducted at 24 inches below existing grade elevation 
Infiltration Rate: 29.19 inches per hour   
Ground elevation is 13.949’ 
 
Location  Depth USCS Soil Description 
I-6  0-130”   SP   Tan/gray medium to coarse SAND  
           
Seasonal High Water Table was estimated to be at 112 inches below the 
existing grade elevation. 
Groundwater was encountered at 126 inches below the existing grade 
elevation. 
Test was conducted at 60 inches below existing grade elevation 
Infiltration Rate: 28.98 inches per hour   
Ground elevation is 16.661’ 
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Project Narrative 

The Town of Caswell Beach is currently exploring options to remove stormwater flooding from 
Caswell Beach Road.  Caswell Beach Road (State Road 1100) runs approximately three miles 
from the Town limits to the North Carolina Baptist Assembly and is geographically located 
between the Atlantic Ocean and Intracoastal Waterway Marsh System.  Caswell Beach Road 
serves approximately 240 residential properties, United States Coast Guard Station Oak Island, 
Duke Energy Nuclear Pumping Station, and the North Carolina Baptist Assembly.  The North 
Carolina Baptist Assembly provides religious retreat services for up to 1500 people onsite at any 
given time.  This road provides the only ingress/egress for vehicles serving the above locations. 

Due to stormwater flooding Caswell Beach Road becomes impassable to low clearance vehicles 
after minor storm events and impassable to high clearance emergency vehicles after moderate to 
major storm events.   

The Town of Caswell Beach contracted engineers, WK Dickson of Wilmington to help devise a 
solution for this flooding problem.  It was determined that the best solution to remove and filter 
the water would be a dune infiltration system.  This system will consist of approximately 525’ of 
buried infiltration chambers.  The water would enter the chambers and from there leach into the 
ground water table after being filtered by stone and sand.  The water will be piped to the central 
infiltration site by pump. 

Existing Conditions 

The Town has installed and maintains drainage and infiltration basin in the right of way of 
Caswell Beach Road.  These apparatuses do not provide the necessary amount of stormwater 
control to allow the road to remain passable during heavy rain events.  The road is situated 
between the dunes and the marsh in an area approximately 500 feet wide.  The high-water table 
in this area makes further stormwater control by infiltration on the roadside impractical.         
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10/31/18, 2)08 PMThe Humphries Law Firm, P.C. Mail - CAMA Variance Caswell Beach

Page 1 of 1https://mail.google.com/mail/u/1?ik=1c72c95d14&view=pt&search=a…read-f%3A1615864907470630675&simpl=msg-f%3A1615864907470630675

Justin Humphries <jhumphries@kinglawonline.com>

CAMA Variance Caswell Beach
1 message

Carter Hubard <tchubard@wkdickson.com> Wed, Oct 31, 2018 at 2:00 PM
To: Justin Humphries <justin@kinglawonline.com>, "dahlers@caswellbeach.org" <dahlers@caswellbeach.org>, Chad
Hicks <chicks@caswellbeach.org>
Cc: Marc Horstman <mhorstman@wkdickson.com>

Justin,

 

The proposed dune infiltration system chamber material is high density polyethylene

 

 

 

T. Carter Hubard, P.E.
Project Manager
WK Dickson & Co., Inc.WK Dickson & Co., Inc.
300 N. Third Street, Suite 301 (We’ve moved! Note our new address.)
Wilmington, NC 28401
O 910-762-4200
Direct 910-442-1850

Mob 910-520-2734 
Email: tchubard@wkdickson.com 
www.wkdickson.com

 

Connect with us: Facebook  |  Twitter  |  LinkedIn
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October 17, 2018 

 

Dear Mr. Studer, 

Thank you for your support of our stormwater project that will be located adjacent to your property.  

Because part of this project is within the 60’ buffer of the static line we are required to seek a variance 

from CAMA to proceed with this project.  North Carolina law requires us to notify you of our intention to 

seek the variance.  If you have any objections to the project you may contact a representative from 

CAMA and voice those concerns.  We will be seeking the variance from the Coastal Resource 

Commission at the November 28-29 meeting.  This meeting will be held at:  

DoubleTree  
2717 W. Fort Macon Rd. 
Atlantic Beach, NC  28512 
 

You may also contact our Local Permit Officer, Ms. Tara MacPherson at the address below: 

Field Specialist 
NC Division of Coastal Management 
Department of Environmental Quality 
910 796-7425    office 
910 395-3964    fax 
127 Cardinal Drive Ext 
Wilmington, NC 28405 
 

Thank you again for your help and consideration on this matter. 

Sincerely, 

 

Chad Hicks 
Town of Caswell Beach 
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October 17, 2018 

 

Dear Mr. Murphy, 

Thank you for your support of our stormwater project that will be located adjacent to your property.  

Because part of this project is within the 60’ buffer of the static line we are required to seek a variance 

from CAMA to proceed with this project.  North Carolina law requires us to notify you of our intention to 

seek the variance.  If you have any objections to the project you may contact a representative from 

CAMA and voice those concerns.  We will be seeking the variance from the Coastal Resource 

Commission at the November 28-29 meeting.  This meeting will be held at:  

DoubleTree  
2717 W. Fort Macon Rd. 
Atlantic Beach, NC  28512 
 

You may also contact our Local Permit Officer, Ms. Tara MacPherson at the address below: 

Field Specialist 
NC Division of Coastal Management 
Department of Environmental Quality 
910 796-7425    office 
910 395-3964    fax 
127 Cardinal Drive Ext 
Wilmington, NC 28405 
 

Thank you again for your help and consideration on this matter. 

Sincerely, 

 

Chad Hicks 
Town of Caswell Beach 
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1

Caswell Beach Variance Request
November___, 2018

Department of Environmental Quality
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2

Department of Environmental Quality

Existing Town Public 
Beach Accessway

View of Site Parcel Boundary
Google Earth

Existing Feb. 2009 Static Line

N

~60 ft. setback from the 
Static Line
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Department of Environmental Quality

N

View of Project Site
NOAA Photography
September 17, 2018
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4

Department of Environmental Quality

Proposed Dune Infiltration 
Project

CAMA Permit Denial
18-01
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5

Department of Environmental Quality

Proposed Infiltration Chambers
Drawing Provided by Petitioner
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Department of Environmental Quality

View of Flooding on Caswell beach Road
Post-Hurricane Matthew and Florence
Photos Provided by Petitioner Hurricane Matthew
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Department of Environmental Quality

View facing east of Flooding on Caswell beach Road
Post-Hurricane Florence
Photos Provided by Petitioner
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Department of Environmental Quality

View of Project Site Facing East
DCM Photos
11/6/18
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Department of Environmental Quality

View of Project Site Facing Southeast
DCM Photos
11/6/18
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Department of Environmental Quality

View of Project Site Facing Southwest
DCM Photos
11/6/18
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