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Jennie Turner, Assistant Planning Director 

County of Currituck 

Planning & Community Development 

153 Courthouse Rd. 

Currituck, NC 27929 

 
 
RE: H2OBX RV Park 

 Major Site Plan  

 Parcel Identification No. 124000137L0000 
 8528 Caratoke Highway, Powells Point, Currituck County, NC 
 

 
Dear Ms. Turner: 

On behalf of the H2OBX,LLC, Quible & Associates, P.C. hereby submit for your review the 

enclosed applica9on package for H2OBX RV Park Major Site Plan Applica9on.  

The following digital documents are included and shall be considered part of this submi,al 

package: 

 

1. One (1) copy of the signed Major Site Plan Applica9on and Submi,al Checklist; 

2. One (1) Copy of the Stormwater SW002 Form; 

3. One (1) copy of the Site Plan, including Landscaping; 

4. One (1) copy of Ligh9ng Plan; 

5. One (1) copy of the Architectural Eleva9ons; 

6. One (1) copy of the Site Narra9ve and associated calcula9ons; 

7. One (1) copy of the centralized sewer provider’s willingness to serve; 

8. One (1) copy of an email from DWR with regard to the downstream WWTP;  

9. One (1) copy of the H2OBX RV Resort Opera9onal Plan; 

10. One (1) copy of the DRAFT NCDEQ Stormwater Applica9on;  

11. One (1) copy of the DRAFT NCDEQ SESC Applica9on; 

12. One (1) copy of the DRAFT Fast Track Sewer System Extension Applica9on; 

13. One (1) copy of the DRAFT Applica9on for Approval of Engineering Plans and 

Specifica9ons For Water Supply Systems; 

14. One (1) copy of the PCN Request filed with DWR and a copy of the Jurisdic9onal 

Determina9on for onsite wetlands;   

15. One (1) copy of SAW202200794 
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It is acknowledged that an invoice for $7,500 (stormwater fee) and $1,149 (site plan review fee 

based upon 7,657 sf building at $0.15 per SF) will need to be paid prior to review. Please review 

the a,ached site plans and do not hesitate to contact me at 252.491.8147 if you have any 

ques8ons, comments or requests for addi8onal informa8on. 

Sincerely, 

WithersRavenel 
 
 
 
Cathleen M. Saunders, P.E.  

Senior Project Manager 
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Major Stormwater Plan  

 Form SW-002  
 
 

 

Contact Information 

APPLICANT:   PROPERTY OWNER: 

Name:   Name:       

Address:   Address:       

         

Telephone:   Telephone:       

E-Mail Address:      E-Mail Address:      

 

Property Information 
 

Physical Street Address: ___           

Parcel Identification Number(s): ____          

FEMA Flood Zone Designation:     

 

Request 

 
Project Description:              

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

Maximum lot coverage:     sf Proposed lot coverage:            sf  

TYPE OF REQUEST       

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

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

METHOD USED TO CALCULATE PEAK DISCHARGE     

 □ Rational Method 

 □ NRCS Method (TR-55 and TR-20) 

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

 □ Alternative stormwater runoff storage analysis 

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

 
 

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

9/24/24

H2OBX RV Resort

H2OBX, LLC

13 Green Mountain Drive

Cohoes, NY 12047

518-783-0038

kene@aquaticgroup.com

H2OBX, LLC

13 Green Mountain Drive

Cohoes, NY 12047

518-783-0038

kene@aquaticgroup.com

8526 Caratoke Hwy 

0124000137L0000; 9837-54-9004

FIRM ZONE (AE 4') & ('X')

Recreational Facility

X

60.5 acres varies - see calcs

856,210
*within campground
designated area only

1,696,955
*within campground
designated area only
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Project Description 

The following narrative will detail the stormwater management plan for the proposed site 

improvements for the H2OBX RV Resort facility in Powells Point, Currituck County, NC. 

The subject site is made up of a recombined parcel of approximately 96.77 acre area of land 

located at 8528 Caratoke Hwy. (US Hwy. 158) and is approximately 1,750 feet northwest of the 

Church Road and US Highway 158 intersection. H2OBX, LLC currently operates an existing 

waterpark within the parcel and proposes to add approximately 198 RV sites, 50 modular sites, 

an amenity center and a bathhouse to the rear of the parcel. Total proposed county lot coverage 

within the designated campground area is 856,210 sf (33% of the designated campground area).  

Access 

The development is proposed to be accessed from an existing entrance on US 168, a public 

right-of-way. At the entrance to the development 10 ft by 70 ft. sight triangles were previously 

reviewed and approved with the Waterpark Major Site plan. The proposed access will provide a 

minimum 20’ wide drive aisle into the RV Resort area. This will allow for fire apparatus to come 

within 150’ of all portions of all structures. Proposed fire hydrant placement has been 

reviewed to confirm hose length can reach within 400-ft of all parts of the proposed 

structures.   

A loading zone is not required per Currituck County UDO, Section 5.1.8. As the amenity center 

is less than 7,500 SF.  

Traffic 

A Traffic Impact Analysis (TIA) was previously prepared for the site in 2022, this analysis has 

been analyzed using 2023 and 2034 data by a third-party traffic engineer. This review and 

analysis confirmed that the 2022 TIA findings were still relevant. A copy of the original TIA and 

updated memo review based on current data has been provided to NCDOT for their records and 

a copy of that memo has been included within Appendix _ of this Narrative for reference.  

Parking 

The existing waterpark parking was previously designed per the Currituck County Ordinance 

Section 5.1.3.E, Use with Variable Parking Demand Characteristics. An alternative parking plan 

was previously prepared by Quible & Associates, P.C. which demonstrated that 1,053 spaces are 

required for the existing waterpark. The following narrative, calculations, and supporting 

information will demonstrate the parameters of the proposed parking design for the RV Park, 

which will illustrate adequate parking for the facility. 

The project proposes the addition of 198 RV campsites, 50 modular sites, an amenity center, 

bath house and all associated infrastructure. The RV Park will operate seven days a week from 

Memorial Day through mid-September. The RV Park will be an upscale campground serving 

tourist visiting the Outer Banks region and will also be open to Dare and Currituck County 

residents.  



Stormwater Management Plan Narrative 

OBX Waterpark Adventure – Currituck County, NC 

September 26, 2024 

 

3 | P a g e  

 

In order to determine the required number of parking spaces for the waterpark, previous parking 

information was collected from a similar site. Data was provided from Camelback Resort located 

in Pennsylvania. Camelback Resort houses a 13 ride indoor waterpark, Aquatopia, and a 37 ride 

outdoor waterpark, Camelbeach. The hours of operation of these facilities are typically 10AM-

7PM from Memorial Day to the beginning of September. These parks are also resort style and 

attended by patrons staying at the resort. Based on their provided data, approximately 3.8 

passengers are anticipated per car. Based on a 4,000 capacity waterpark, approximately 1,053 

spaces are required.  

Existing onsite parking for the waterpark includes 1,138 parking spaces within the permanent 

parking lot. In order to access the RV Park 8 spaces within the waterpark parking lot are 

proposed to be removed. The total proposed parking spaces for the waterpark after removal of 8 

spaces is 1,130 spaces which is still adequate to meet the 1,053 required spaces. 

The number of proposed parking spaces for the site development is 357 spaces. The proposed 

RV Park requires 1 space per RV/modular site plus 1 space per every 10 camp sites. There are 

248 proposed RV/modular sites, equaling 273 required spaces. The proposed amenity center 

(club or lodge) is 4,262 sq. ft. Parking requirements are calculated by club or lodge 

requirements at 1 space per 300 sq ft, equaling 15 spaces for the amenity center. The RV Park 

proposes 357 parking spaces including 2 handicap spots therefore meeting the county parking 

requirements.  

Signage will be provided within the parking area to notify employees and visitors that the drive 

aisle is a provided fire lane. Security lighting will be provided at the building and a lighting plan 

has been provided to address the expected footcandles at the property lines. 

Utilities 

The site has an existing 8” waterline stub available within the waterpark for continuation and an 

existing 6” stub within Ballast Rock Road. The 8” waterline will be looped throughout the 

proposed RV resort to provide water to proposed buildings, park models, and fire hydrants 

throughout. The waterlines will be modelled to confirm the proposed watermain and associated 

hydrants can provide a min. of 20 psi at 1,500 gpm available fire flow. The proposed Lodge is 

anticipated to require 1,500 gpm needed fire flow a copy of the preliminary calculations are 

provided in Appendix 5. A third-party fire flow test has been scheduled.  

The existing WWTP that serves the Waterpark will service the RV Park. It should be noted that 

the WWTP is permitted for 60,000 gpd, less than 30,000 gpd actual flows are used by the 

waterpark. The campground design flow is 27,200 for all RV sites and the associated amenities 

areas. A fast track application will be submitted the NCDEQ for permitting of the gravity system 

to connect into the WWTP.  
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Buffers and Site Vegetation 

A streetscape landscape buffer is required adjacent Caratoke Highway (U.S. 168) within the 

area designated as waterpark and this will be maintained. All site and vehicular landscaping 

associated with the waterpark are to remain unchanged with this project.  

The proposed RV Resort requires a 50’ buffer around all property lines. A 50’ wide landscape 

buffer has been proposed at 18 ACI canopy trees per 100 LF, 20 ACI per 100 LF understory 

trees, and 35 shrubs per 100 LF of frontage. Additional buffers are not required. 

 

In accordance with Chapter 5.2 of the Currituck County Unified Development Ordinance, 

canopy trees are provided within 60’ of all parking spaces.  

Summary of Existing Stormwater Conditions 

The property is in the coastal plain of North Carolina. The existing property is currently a 
combination of developed areas along with open space with natural vegetated areas and 
asphalt/gravel drives to facilitate the current onsite construction staging facility. Wetlands are on 
the property and have been delineated by Quible personnel and have been field verified by 
USACOE. Ground elevations range between 4’ and 15’ with an average surface slope of 1.0%. 
Existing stormwater runoff is via sheet flow to the existing wetlands to the West, some of which 
is conveyed from an existing drainage ditch to the wetlands, which eventually flows into the 
Albemarle Sound.  

Summary of Proposed Stormwater Conditions 

Wetpond (DA-5) 

 Per 15A NCAC 02H.1005 (a) (3) (B) High Density Coastal Development is required to meet 

particular criteria. This development is proposed to have 33% of impervious coverage over the 

designated RV Resort project area. The proposed wet detention basin onsite is designed in 

accordance with NCDEQ Requirements and is designed to store, control, and treat the stormwater 

runoff from all surfaces generated by the one and one-half inch of rainfall. In addition to these 

requirements, a minimum 50’ vegetative buffer from surface waters is provided.   

Collection 

Runoff from the proposed vehicular area is to be collected and conveyed to the wet detention 

basin via vegetated swales and a stormwater conveyance network. This storm system is provided 

on plan Sheet 6. Runoff draining from the proposed waterpark will be collected by an underground 

pipe network and will discharge into the proposed forebay of the wet detention basin. Plan Sheets 

6 and 7 within the high density application package show the proposed pipe network.  
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Treatment 

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

Runoff from vehicular areas will be directed to the wet detention basin via vegetated swales and 

culverts. The vegetated swales will provide the first level treatment for these areas and will provide 

filtration of small particulates and nutrients prior to entering the wet detention basin. 

Riprap will be provided at the inlet to the pond from the stormwater conveyance connections. 

Stormwater entering the basin will be deenergized by the riprap as to reduce inflow velocities to 

the basin.  Larger debris and pollutants will settle on the riprap aprons as the stormwater enters 

the basin. 

The primary treatment of runoff will be provided within the wet detention basin. Several modes 

of treatment are available in the wet detention basin.  Runoff first entering the basin will lose 

velocity and large particulates and sediment will settle out primarily in the forebay. The vegetated 

side slopes and vegetated shelf will provide filtration of runoff and nutrient uptake through natural 

biological processes. 

 Storage 

The wet basin temporary storage is sized to accommodate a storage volume in excess of the 

volume of runoff produced by the 1.5 inch rainfall event over the drainage area. The storage 

required to completely capture the first 1.5 inch of rainfall is 71,300 cf.  The proposed wet 

detention basin will have a temporary storage capacity of 256,724 cf above the pond’s drawdown 

orifice located at 2.3’ elevation. 

The season high water table (SWHT) is at an elevation of 2.3’.   

For NCDEQ calculations, the permanent pool and surface areas referenced in the application 

documents and attached calculations are measured at the orifice drawdown elevation of 2.3’. 

Utilizing permanent pool average depth equations from section 10.3.4 of the NCDEQ Stormwater 

BMP Manual, the average depth was calculated to be 3.7 ft. using Option 1, and 4.1 ft. using 

Option 2 (see NCDEQ Stormwater Calculations in Appendix 4).  When utilizing SA/DA Table 10-

4 of the NCDEQ Stormwater BMP Manual, the more conservative average depth using Option 1 

and a percent impervious cover rounded to 50%, were applied to obtain a Surface Area to Drainage 

Area Ratio of 5.0 (see the attached Wet Detention Basin Supplement).  This is the SA/DA ratio to 

achieve 90% TSS Pollutant Removal Efficiency in the Coastal Region. Using this SA/DA ratio, the 

area required for the permanent pool is 74,235 sq. ft., while the area provided for the permanent 

pool is 86,067 sq. ft. This basin and it’s previous design will remain in place and be expanded to 

298,015 cf of storage to treat the additional storage requirement of 33,700 cf for the RV Resort 

area (DA-5). 
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The basin’s 10 foot wide, 10:1 vegetated shelf is specified to be constructed between the 

elevations of 1.8’ and 2.8’; the lower half of the shelf will be approximately at the season high 

water table.        

Disposal 

The wet detention basin’s primary mode of disposal is through an overflow orifice located at the 

end of the detention basin.  The overflow orifice will be a 5” diameter orifice and is calculated to 

completely drawdown the required storage volume in 4.77 days. Regular inspection of the 

overflow orifice for evidence of clogging, leakage, debris accumulations, etc. is recommended. 

Stormwater overflows will be conveyed to an existing ditch located along the western property 

line. As the Wet Detention Basin is designed to 90% TSS with additional storage, a vegetated filter 

strip is not provided.  

For disposal during the 2-yr storm and greater, a principal spillway has been designed to handle 

the proposed flows. The structure will release flows starting at elevation 5’ within the detention 

basin through an 18” RCP culvert. This culvert will tie into the existing ditch located adjacent to 

the proposed wet detention basin. An emergency spillway has been provided to release the 10-yr 

storm and greater. A weir will be provided at elevation 6’ and will be graded to tie into the existing 

ditch. Rip-rap protection will be provided at both the emergency spillway and downstream of the 

primary spillway.  

Calculations for the proposed wet detention basin have been provided in Appendix 4.  

Wet Detention Basin Maintenance 

The proposed wet detention basin on-site requires regular maintenance. Initial inspections should 

take place within the first six months following construction, these should include inspecting the 

basin at least twice after storm events that exceed a ½-inch rainfall. After the initial inspection 

period, annual inspections should take place. These inspections should be used to evaluate the 

condition and performance of the pond, including sediment within the forebay, growth of wetland 

plants, trees, and shrubs, inspection of inlets and outfall channels. Based on inspection results, 

specific maintenance tasks will be triggered. An example maintenance inspection checklist has 

been provided in Appendix F. 

Infiltration Basin (DA-6) 

This infiltration basin was previously permitted during the construction of the WWTP. The 

project proposes to expand this basin to allow for additional storage due to the additional 

impervious surface proposed within this area.  

Treatment 

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

Runoff from vehicular areas will be directed to the infiltration basin via swales and stormwater 
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piping. The stormwater structures will be designed to have sumps to settle out sediment prior to 

discharge into the infiltration basin. 

The primary treatment of runoff will be provided within the infiltration basins. The infiltration basin 

bottom and side slopes will be grassed according to general seeding specifications. The runoff 

will undergo filtration of fine particulates and pollutants by the vegetation within the basin. The 

filtration by vegetation is considered the primary method of treatment. A secondary method of 

treatment is also available when the stormwater runoff infiltrates into the subsurface. The soil 

particles between the basin bottom and the season high water table (SHWT) will offer additional 

filtration and/or absorption of particulates and pollutants prior to reaching the water table. The 

season high water table (SWHT) is at an elevation of 3.6’. Separation of 2’ between the seasonal 

high-water table and the bottom of the basin has been provided. 

Storage 

The proposed infiltration basin has been sized to allow for the State required 1.5 inch and the 

County required routing. The storage required to completely capture the first 1.5 inch of rainfall is 

6,200 cf.  The proposed infiltration basin will have a temporary storage capacity of 16,539 cf. The 

temporary storage capacity has been calculated between the bottom of the basin 6.7’ and the 

overflow spillway invert at 7.5’.  

Infiltration Basin (DA-7) 

This infiltration basin is located west of the existing WWTP spray fields. A new permit will be 

required from NCDEQ for this basin.   

Treatment 

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

Runoff from vehicular areas will be directed to the infiltration basin via swales and stormwater 

piping. The stormwater structures will be designed to have sumps to settle out sediment prior to 

discharge into the infiltration basin. 

The primary treatment of runoff will be provided within the infiltration basins. The infiltration basin 

bottom and side slopes will be grassed according to general seeding specifications. The runoff 

will undergo filtration of fine particulates and pollutants by the vegetation within the basin. The 

filtration by vegetation is considered the primary method of treatment. A secondary method of 

treatment is also available when the stormwater runoff infiltrates into the subsurface. The soil 

particles between the basin bottom and the season high water table (SHWT) will offer additional 

filtration and/or absorption of particulates and pollutants prior to reaching the water table. The 

season high water table (SWHT) is at an elevation of 3.6’. Separation of is just below 2’ between 

the seasonal high-water table and the bottom of the basin has been provided. A soils analysis 

has been provided to justify the separation less than 2’. 
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Storage 

The proposed infiltration basin has been sized to allow for the State required 1.5 inch and the 

County required routing. The storage required to completely capture the first 1.5 inch of rainfall 

is 5,300 cf.  The proposed infiltration basin will have a temporary storage capacity of  17,298 cf. 

The temporary storage capacity has been calculated between the bottom of the basin 5.5’ and 

the overflow spillway invert at 6.5’. 

Infiltration Basin (DA-8) 

This infiltration basin is located west of the existing WWTP spray fields. A new permit will be 

required from NCDEQ for this basin.   

Treatment 

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

Runoff from vehicular areas will be directed to the infiltration basin via swales and stormwater 

piping. The stormwater structures will be designed to have sumps to settle out sediment prior to 

discharge into the infiltration basin. 

The primary treatment of runoff will be provided within the infiltration basins. The infiltration 

basin bottom and side slopes will be grassed according to general seeding specifications. The 

runoff will undergo filtration of fine particulates and pollutants by the vegetation within the 

basin. The filtration by vegetation is considered the primary method of treatment. A secondary 

method of treatment is also available when the stormwater runoff infiltrates into the subsurface. 

The soil particles between the basin bottom and the season high water table (SHWT) will offer 

additional filtration and/or absorption of particulates and pollutants prior to reaching the water 

table. The season high water table (SWHT) is at an elevation of 3.6’. Separation of is just below 2’ 

between the seasonal high-water table and the bottom of the basin has been provided. A soils 

analysis has been provided to justify the separation less than 2’. 

Storage 

The proposed infiltration basin has been sized to allow for the State required 1.5 inch and the 

County required routing. The storage required to completely capture the first 1.5 inch of rainfall 

is 50,400 cf.  The proposed infiltration basin will have a temporary storage capacity of 117,403 

cf. The temporary storage capacity has been calculated between the bottom of the basin 5.6’ and 

the overflow spillway invert at 7.5’. 

Soils 

The USDA NRCS Soil Survey lists the soil in the vicinity of the stormwater detention basin as 

described below: 

CnA—Conetoe loamy sand 
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This soil typically has 0 to 3 percent slopes. Conetoe loamy sand typically has a very low runoff 

rate and is typically well drained. This soil is categorized in Hydrologic Soil Group: A 

Ds—Dragston loamy fine sand 

This soil typically has 0 to 2 percent slope. Dragston loamy fine sand typically has a very low 

runoff class and is somewhat poorly drained. This soil is categorized in Hydrologic Soil Group: 

A/D. 

MU – Munden loamy sand  

This soil typically has 0 to 2 percent slope. Munden loamy sand typically has a very low runoff 

class and is moderately well drained. This soil is categorized in Hydrologic Soil Group: B. 

Quible and Associates conducted a soil boing test in the vicinity of the wet detention basin back 

during the original permitting process. The soils observed were consistent with the NRCS soil 

description. A recent soil boring was performed at the proposed infiltration basin. The results of 

these tests are available in Appendix 3. 

Calculations 

A copy of the Drainage Calculations for State and County requirements are provided in 

Appendix 4 of this narrative.  

Summary and Conclusions 

The proposed stormwater management plan for this site provides stormwater treatment in 

excess of the State required 1.5 inch rainfall event for all proposed impervious surfaces. In 

addition, the site provides onsite storage of the County required 2-yr, 24 hour predeveloped 

wooded condition routing. The proposed system will offer preliminary and primary methods of 

treatment as well as an alternate method of disposal should the capacity be exceeded. This 

proposed design will adequately serve the stormwater management requirements of the site. 
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Hourly site traffic for the proposed H2OBX campground development was determined using traffic 

count data collected from two similar sites: North River Campground and Outer Banks West – Currituck 

Sound. The traffic count data for these sites are included in the attachments. Heavy vehicle 

percentages for the proposed development were calculated using the traffic data collected from the two 

similar sites. Based on this data, it was assumed that site traffic for the proposed H2OBX campground 

development would consist of approximately 20 percent of heavy vehicles. This percentage was used 

to calculate the heavy vehicle percentage for the build traffic volumes.  

Hourly entering and exiting rates, based on the total number of RV campsites and cabins, were 

generated for these sites. These rates were used to find the entering and exiting traffic volumes and 

hourly site trip distribution for the proposed development, which are both included in the attachments. 

The existing traffic volumes were grown to the assumed build-out year of 2024 with a 3% annual growth 

rate to obtain no-build traffic volumes These calculated hourly site traffic volumes were then added to 

the no-build traffic volumes to determine the build traffic volumes. Refer to Table 1, below, for the trip 

generation potential for the proposed development.  As shown in Table 1, the daily traffic to the 

campground is expected to be in the 400 vehicles per day range with the peak hour traffic ranging from 

25 up to 50 vehicles per hour. 

Table 1 
ITE Traffic Generation (Vehicles) 

Land Use 
Daily AM Peak Hour

 
PM Peak Hour 

In Out Total In Out Total In Out Total 

RV Site (Friday) 193 237 430 9 16 26 23 26 49 

RV Site (Saturday) 188 196 384 25 13 38 8 15 23 
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Synchro and SimTraffic software were used to observe vehicle queuing at the intersection of Caratoke 

Highway (US 158) at H2OBX Waterpark Driveway during the entering and exiting peak hours. It should 

be noted that this analysis was performed to verify observations made from traffic count videos 

collected at this intersection. SimTraffic shows heavy queues at the minor street approach of the 

intersection (H2OBX Waterpark Driveway) during the exiting peak hours under existing and future traffic 

conditions. Moderate to heavy queues for the northbound left-turn movement were observed during the 

entering peak hour under existing and future traffic conditions. 

Utilizing the existing and build volumes, a traffic signal warrant analysis was performed based on the 

criteria contained in the Manual on Uniform Traffic Control Devices (MUTCD), 2009 Edition published 

by the Federal Highway Administration (FHWA) for the Caratoke Highway (US 158) at H2OBX 

Waterpark Driveway.  According to the MUTCD, the investigation of need for a traffic control signal 

shall include analysis of the applicable factors contained in the traffic signal warrants as well as other 

factors related to the operation and safety of the study intersection. While a traffic control signal should 

not be installed unless one or more of the warrants are met, the satisfaction of a traffic signal warrant 

or warrants should not in itself require the installation of a traffic control signal.  

The MUTCD establishes five volume related warrants that were evaluated in this analysis. Warrants 1, 

2, and 3 are vehicular volume warrants and are based on mainline traffic volumes, side street traffic 

volumes, and the number of travel lanes: 

• Warrant 1A – Eight Hour – Minimum Vehicular Volume 

• Warrant 1B – Eight Hour – Interruption of Continuous Traffic 

• Warrant 1C – Eight Hour – Combination 

• Warrant 2 – Four Hour Vehicular Volume 

• Warrant 3 – Peak Hour 

In addition to the volume warrants, MUTCD Warrant 7, Crash Experience, is typically also evaluated. 

The Crash Experience signal warrant conditions are intended for application where the severity and 

frequency of crashes are the principal reasons to consider installing a traffic control signal. Crash data 

reports were obtained for the five-year period from October 2017 through September 2022 at Caratoke 

Highway (US 158) at H2OBX Waterpark Driveway to determine the existing safety conditions of this 

intersection. Crash records indicate there were zero (0) reported crashes at this intersection. See 

attached for the crash data report. 

The results of the traffic signal warrant analysis under existing and build traffic conditions at the 

intersection of Caratoke Highway (US 158) at H2OBX Waterpark Driveway for Friday and Saturday are 

shown below in Table 2 and Table 3, respectively. The posted speed limit along Caratoke Highway 

(US 158) is 45 mph, so volume reduction factors (30% volume reduction) were applied for this analysis. 

In addition, due to the delays experienced by right-turning vehicles as indicated in the 

Synchro/SimTraffic analysis and the traffic count videos, the right-turn volume was included in the signal 

warrant analysis.  

  



Page 4 

kimley-horn.com 421 Fayetteville Street, Suite 600, Raleigh, NC 27601 919-677-2000 

 

Table 2 - Friday 
Traffic Signal Warrants Summary 

Caratoke Highway (US 158) at H2OBX Waterpark Driveway 

Warrant 

Existing (2022) Build-out (2024) 

Hours Met / 

Required 

Criteria 

Satisfied? 

Hours Met / 

Required 

Criteria 

Satisfied? 

1A 4 / 8 NO 4 / 8 NO 

1B 8 / 8 YES 8 / 8 YES 

1C 2 / 8 NO 4 / 8 NO 

2 6 / 4 YES 8 / 4 YES 

3 4 / 1 YES 6 / 1 YES 

 

Table 3 - Saturday 
Traffic Signal Warrants Summary 

Caratoke Highway (US 158) at H2OBX Waterpark Driveway 

Warrant 

Existing (2022) Build-out (2024) 

Hours Met / 

Required 

Criteria 

Satisfied? 

Hours Met / 

Required 

Criteria 

Satisfied? 

1A 3 / 8 NO 4 / 8 NO 

1B 7 / 8 NO 8 / 8 YES 

1C 3 / 8 NO 4 / 8 NO 

2 6 / 4 YES 7 / 4 YES 

3 4 / 1 YES 6 / 1 YES 

This intersection currently meets and is anticipated to meet peak, four-hour, and eight-hour MUTCD 

vehicular volume warrants. The traffic counts, signal warrant spreadsheets, and crash data reports are 

attached for reference. 

Summary  

The H2OBX Waterpark is a seasonal destination along US 158 in Powells Point.  It is typically open 4-

5 months out of the year.  The proposed H2OBX Campground is anticipated to be open 10-11 months 

out of the year and utilize the same driveway along US 158.  Based on this analysis, the intersection of 

Caratoke Highway (US 158) at H2OBX Waterpark Driveway currently meets signal warrants when the 

WaterPark is open, both during the week and the weekends. However, the intersection has not 

experienced any traffic crashes over the last five (5) years.   

When the Waterpark is not operating the intersection will not meet signal warrants with just the 

Campground traffic. However, the Campground traffic is expected to be composed of 15-25% heavy 

vehicles, which would benefit from a traffic signal to access US 158. US 158 itself experiences 

extremely heavy traffic during the summer months and increasingly is experiencing higher daily 
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volumes as more people move to the Outer Banks to make it a year-around home.  The Campground 

would also benefit from an additional point of ingress/egress to provide an alternative during peak times 

at the Waterpark, but also during emergency situations at either the Campground or the Waterpark.  

The Campground property has the ability to access Ballast Rock Road to the north.  This would give 

the Campground an additional point of access, however it is not anticipated to divert a significant portion 

of the Waterpark traffic.  This connection should be pursued during the development of the Campground 

site.  Any signalization of Caratoke Highway (US 158) at H2OBX Waterpark Driveway would require 

the approval of NCDOT, as NCDOT would maintain the signal as well. 

Feel free to contact me at (919) 678-4131 or lyle.overcash@kimley-horn.com if you have any questions. 

Attachments: Traffic Counts, H2OBX Campground Hourly Distribution Percentages and 

Entering/Exiting Volumes, Crash Data Report, Signal Warrant Spreadsheets 

mailto:lyle.overcash@kimley-horn.com
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Caratoke Hwy (US 158) -- H2OBX Waterpark QC JOB #: QC JOB #: 15890809
CITY/STATE: CITY/STATE: Currituck, NC DATE: DATE: Fri, Aug 5 2022

1026 1309

8 1018 0

22 50 0 0

0 0.940.94 0

151 101 0 0

14 1259 0

1119 1273

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:00 PM -- 5:15 PMPeak 15-Min: 5:00 PM -- 5:15 PM

1.8 2.9

0 1.8 0

0 2 0 0

0 0

0.7 0 0 0

0 2.9 0

1.6 2.9

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Northbound)(Northbound)

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Southbound)(Southbound)

H2OBX WaterparkH2OBX Waterpark
(Eastbound)(Eastbound)

H2OBX WaterparkH2OBX Waterpark
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 1 131 0 1 0 181 0 0 0 0 1 0 0 0 0 0 315
7:15 AM 0 147 0 0 0 228 1 0 0 0 0 0 0 0 0 0 376
7:30 AM 0 181 0 0 0 236 3 0 0 0 0 0 0 0 0 0 420
7:45 AM 1 183 0 0 0 238 3 0 0 0 0 0 0 0 0 0 425 1536
8:00 AM 2 192 0 0 0 216 4 1 0 0 0 0 0 0 0 0 415 1636
8:15 AM 1 241 0 0 0 242 3 0 0 0 1 0 0 0 0 0 488 1748
8:30 AM 2 202 0 0 0 254 12 0 0 0 0 0 0 0 0 0 470 1798
8:45 AM 1 252 0 0 0 220 8 0 1 0 2 0 0 0 0 0 484 1857
9:00 AM 3 239 0 0 0 230 10 0 1 0 1 0 0 0 0 0 484 1926
9:15 AM 4 243 0 0 0 219 13 0 0 0 0 0 0 0 0 0 479 1917
9:30 AM 12 296 0 0 0 207 25 0 4 0 4 0 0 0 0 0 548 1995
9:45 AM 41 272 0 0 0 224 25 0 4 0 1 0 0 0 0 0 567 2078

10:00 AM 49 316 0 0 0 202 28 0 0 0 5 0 0 0 0 0 600 2194
10:15 AM 38 331 0 0 0 203 32 0 0 0 1 0 0 0 0 0 605 2320
10:30 AM 27 311 0 0 0 227 24 0 0 0 4 0 0 0 0 0 593 2365
10:45 AM 32 288 0 0 0 222 15 0 4 0 3 0 0 0 0 0 564 2362
11:00 AM 25 278 0 0 0 206 22 0 0 0 3 0 0 0 0 0 534 2296
11:15 AM 13 262 0 0 0 279 14 0 3 0 1 0 0 0 0 0 572 2263
11:30 AM 12 299 0 0 0 234 12 0 1 0 5 0 0 0 0 0 563 2233
11:45 AM 18 289 0 0 0 216 14 0 2 0 3 0 0 0 0 0 542 2211
12:00 PM 9 238 0 1 0 233 12 0 3 0 2 0 0 0 0 0 498 2175
12:15 PM 13 276 0 0 0 247 13 0 1 0 10 0 0 0 0 0 560 2163
12:30 PM 7 261 0 0 0 243 11 0 0 0 6 0 0 0 0 0 528 2128
12:45 PM 7 251 0 0 0 237 11 0 4 0 6 0 0 0 0 0 516 2102
1:00 PM 10 276 0 0 0 233 7 0 4 0 5 0 0 0 0 0 535 2139
1:15 PM 11 247 0 0 0 255 2 0 5 0 5 0 0 0 0 0 525 2104
1:30 PM 13 272 0 0 0 239 5 0 3 0 12 0 0 0 0 0 544 2120
1:45 PM 5 273 0 0 0 254 5 0 3 0 8 0 0 0 0 0 548 2152
2:00 PM 7 237 0 0 0 295 6 0 10 0 4 0 0 0 0 0 559 2176
2:15 PM 6 287 0 0 0 311 3 0 7 0 14 0 0 0 0 0 628 2279
2:30 PM 10 219 0 0 0 290 4 0 15 0 9 0 0 0 0 0 547 2282
2:45 PM 8 243 0 0 0 262 2 0 9 0 9 0 0 0 0 0 533 2267
3:00 PM 8 248 0 0 0 268 8 0 11 0 13 0 0 0 0 0 556 2264
3:15 PM 10 265 0 0 0 280 7 0 11 0 22 0 0 0 0 0 595 2231
3:30 PM 9 236 0 0 0 286 5 0 8 0 17 0 0 0 0 0 561 2245
3:45 PM 5 241 0 0 0 261 5 0 14 0 22 0 0 0 0 0 548 2260
4:00 PM 4 306 0 0 0 257 4 0 21 0 21 0 0 0 0 0 613 2317
4:15 PM 5 307 0 0 0 273 3 0 9 0 22 0 0 0 0 0 619 2341
4:30 PM 4 288 0 0 0 278 2 0 13 0 24 0 0 0 0 0 609 2389
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4:45 PM 6 272 0 0 0 232 2 0 16 0 22 0 0 0 0 0 550 2391
5:00 PM 2 334 0 0 0 284 2 0 6 0 27 0 0 0 0 0 655 2433
5:15 PM 4 329 0 0 0 261 2 0 14 0 25 0 0 0 0 0 635 2449
5:30 PM 2 324 0 0 0 241 2 0 14 0 27 0 0 0 0 0 610 2450
5:45 PM 4 272 0 0 0 227 3 0 16 0 25 0 0 0 0 0 547 2447
6:00 PM 3 238 0 0 0 210 2 0 21 0 39 0 0 0 0 0 513 2305
6:15 PM 2 225 0 0 0 209 4 0 26 0 62 0 0 0 0 0 528 2198
6:30 PM 1 253 0 0 0 203 1 0 37 0 20 0 0 0 0 0 515 2103
6:45 PM 1 200 0 0 0 197 1 0 13 0 4 0 0 0 0 0 416 1972
7:00 PM 0 199 0 0 0 203 0 0 4 0 4 0 0 0 0 0 410 1869
7:15 PM 0 161 0 0 0 206 1 0 1 0 1 0 0 0 0 0 370 1711
7:30 PM 0 165 0 0 0 146 1 0 1 0 1 0 0 0 0 0 314 1510
7:45 PM 0 145 0 0 0 152 0 0 0 0 0 0 0 0 0 0 297 1391
8:00 PM 0 138 0 0 0 146 0 0 0 0 0 0 0 0 0 0 284 1265
8:15 PM 0 142 0 0 0 157 0 0 0 0 0 0 0 0 0 0 299 1194
8:30 PM 0 122 0 0 0 129 0 0 0 0 0 0 0 0 0 0 251 1131
8:45 PM 0 113 0 0 0 109 0 0 0 0 0 0 0 0 0 0 222 1056

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Northbound)(Northbound)

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Southbound)(Southbound)

H2OBX WaterparkH2OBX Waterpark
(Eastbound)(Eastbound)

H2OBX WaterparkH2OBX Waterpark
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 8 1336 0 0 0 1136 8 0 24 0 108 0 0 0 0 0 2620
Heavy Trucks 0 44 0 0 4 0 0 0 0 0 0 0 48

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 8/12/2022 7:34 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Caratoke Hwy (US 158) -- H2OBX Waterpark QC JOB #: QC JOB #: 15890810
CITY/STATE: CITY/STATE: Currituck, NC DATE: DATE: Sat, Aug 6 2022

2176 2045

190 1986 0

277 5 0 0

0 0.940.94 0

16 11 0 0

87 2040 0

1997 2127

Peak-Hour: 9:45 AM -- 10:45 AMPeak-Hour: 9:45 AM -- 10:45 AM
Peak 15-Min: 9:45 AM -- 10:00 AMPeak 15-Min: 9:45 AM -- 10:00 AM

0.8 0.7

0 0.9 0

0 0 0 0

0 0

0 0 0 0

0 0.7 0

0.9 0.7

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

N/A

N/A N/A

N/A

N/A

N/A N/A

N/A

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Northbound)(Northbound)

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Southbound)(Southbound)

H2OBX WaterparkH2OBX Waterpark
(Eastbound)(Eastbound)

H2OBX WaterparkH2OBX Waterpark
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 0 519 0 0 0 222 7 0 1 0 0 0 0 0 0 0 749
7:15 AM 2 555 0 0 0 282 6 0 2 0 1 0 0 0 0 0 848
7:30 AM 0 548 0 0 0 329 2 0 1 0 0 0 0 0 0 0 880
7:45 AM 0 556 0 0 0 316 4 0 1 0 0 0 0 0 0 0 877 3354
8:00 AM 1 597 0 0 0 354 3 0 0 0 0 0 0 0 0 0 955 3560
8:15 AM 1 525 0 0 0 353 8 0 0 0 0 0 0 0 0 0 887 3599
8:30 AM 1 552 0 0 0 370 7 0 0 0 0 0 0 0 0 0 930 3649
8:45 AM 3 530 0 0 0 411 9 0 1 0 0 0 0 0 0 0 954 3726
9:00 AM 0 557 0 0 0 418 9 0 0 0 1 0 0 0 0 0 985 3756
9:15 AM 3 563 0 0 0 456 11 0 4 0 1 0 0 0 0 0 1038 3907
9:30 AM 8 531 0 0 0 438 35 0 2 0 1 0 0 0 0 0 1015 3992
9:45 AM 20 530 0 0 0 539 55 0 2 0 5 0 0 0 0 0 1151 4189

10:00 AM 20 507 0 0 0 494 47 0 0 0 2 0 0 0 0 0 1070 4274
10:15 AM 28 518 0 0 0 462 43 0 3 0 1 0 0 0 0 0 1055 4291
10:30 AM 19 485 0 0 0 491 45 0 0 0 3 0 0 0 0 0 1043 4319
10:45 AM 5 354 0 0 0 485 48 0 2 0 1 0 0 0 0 0 895 4063
11:00 AM 15 471 0 0 0 482 28 0 1 0 2 0 0 0 0 0 999 3992
11:15 AM 10 514 0 0 0 495 34 0 0 0 2 0 0 0 0 0 1055 3992
11:30 AM 13 463 0 0 0 465 24 0 0 0 2 0 0 0 0 0 967 3916
11:45 AM 16 515 0 0 0 523 25 0 3 0 1 0 0 0 0 0 1083 4104
12:00 PM 17 388 0 0 0 489 18 0 2 0 2 0 0 0 0 0 916 4021
12:15 PM 16 409 0 0 0 502 31 0 3 0 2 0 0 0 0 0 963 3929
12:30 PM 5 247 0 0 0 490 29 0 1 0 2 0 0 0 0 0 774 3736
12:45 PM 6 252 0 0 0 543 16 0 1 0 4 0 0 0 0 0 822 3475
1:00 PM 5 239 0 0 0 431 16 0 2 0 3 0 0 0 0 0 696 3255
1:15 PM 5 214 0 0 0 506 14 0 8 0 4 0 0 0 0 0 751 3043
1:30 PM 4 232 0 0 0 402 13 0 2 0 5 0 0 0 0 0 658 2927
1:45 PM 12 212 0 0 0 451 8 0 3 0 14 0 0 0 0 0 700 2805
2:00 PM 4 198 0 0 0 473 17 0 4 0 11 0 0 0 0 0 707 2816
2:15 PM 5 207 0 0 0 446 15 0 8 0 13 0 0 0 0 0 694 2759
2:30 PM 10 239 0 0 0 522 6 1 9 0 16 0 0 0 0 0 803 2904
2:45 PM 5 209 0 0 0 507 9 0 8 0 21 0 0 0 0 0 759 2963
3:00 PM 7 265 0 0 0 500 11 0 8 0 19 0 0 0 0 0 810 3066
3:15 PM 6 260 0 0 0 473 7 0 12 0 22 0 0 0 0 0 780 3152
3:30 PM 6 246 0 0 0 509 7 0 18 0 20 0 0 0 0 0 806 3155
3:45 PM 4 228 0 0 0 483 4 0 14 0 15 0 0 0 0 0 748 3144
4:00 PM 5 306 0 0 0 505 2 0 20 0 20 0 0 0 0 0 858 3192
4:15 PM 2 261 0 0 0 509 2 0 21 0 20 0 0 0 0 0 815 3227
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4:30 PM 0 283 0 0 0 514 3 0 24 0 15 0 0 0 0 0 839 3260
4:45 PM 3 264 0 0 0 479 3 0 26 0 17 0 0 0 0 0 792 3304
5:00 PM 1 286 0 0 0 414 0 0 36 0 20 0 0 0 0 0 757 3203
5:15 PM 1 244 0 0 0 360 4 0 29 0 11 0 0 0 0 0 649 3037
5:30 PM 1 289 0 0 0 340 3 0 35 0 26 0 0 0 0 0 694 2892
5:45 PM 5 272 0 0 0 323 4 0 24 0 26 0 0 0 0 0 654 2754
6:00 PM 6 250 0 0 0 328 6 0 39 0 37 0 0 0 0 0 666 2663
6:15 PM 1 225 0 0 0 291 2 0 56 0 53 0 0 0 0 0 628 2642
6:30 PM 7 242 0 0 0 283 3 0 53 0 25 0 0 0 0 0 613 2561
6:45 PM 0 172 0 0 0 259 0 0 26 0 4 0 0 0 0 0 461 2368
7:00 PM 0 191 0 0 0 230 1 0 12 0 1 0 0 0 0 0 435 2137
7:15 PM 0 173 0 0 0 190 0 0 8 0 2 0 0 0 0 0 373 1882
7:30 PM 0 180 0 0 0 159 0 0 2 0 0 0 0 0 0 0 341 1610
7:45 PM 0 128 0 0 0 144 0 0 0 0 0 0 0 0 0 0 272 1421
8:00 PM 0 130 0 0 0 124 0 0 0 0 0 0 0 0 0 0 254 1240
8:15 PM 0 141 0 0 0 108 0 0 0 0 0 0 0 0 0 0 249 1116
8:30 PM 0 135 0 0 0 116 0 0 0 0 0 0 0 0 0 0 251 1026
8:45 PM 0 136 0 0 0 117 0 0 0 0 0 0 0 0 0 0 253 1007

15-Min Count15-Min Count
Period Period 

Beginning AtBeginning At

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Northbound)(Northbound)

Caratoke Hwy (US 158) Caratoke Hwy (US 158) 
(Southbound)(Southbound)

H2OBX WaterparkH2OBX Waterpark
(Eastbound)(Eastbound)

H2OBX WaterparkH2OBX Waterpark
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 80 2120 0 0 0 2156 220 0 8 0 20 0 0 0 0 0 4604
Heavy Trucks 0 12 0 0 20 0 0 0 0 0 0 0 32

Buses
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters

Comments:

Report generated on 8/12/2022 7:34 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of report: Tube Count - Volume Data

LOCATION: LOCATION: Garrington Island Rd QC JOB #: QC JOB #: 15890805
SPECIFIC LOCATION:SPECIFIC LOCATION: DIRECTION: DIRECTION: EB
CITY/STATE: CITY/STATE: Camden, NC DATE: DATE: Aug 5 2022 - Aug 6 2022

Start TimeStart Time
MonMon TueTue WedWed ThuThu FriFri Average Weekday Average Weekday 

Hourly TrafficHourly Traffic
SatSat SunSun Average Week Average Week 

Hourly TrafficHourly Traffic
Average Week ProfileAverage Week Profile

5 Aug 22 6 Aug 22
12:00 AM 0 0 0 0
01:00 AM 0 0 0 0
02:00 AM 0 0 0 0
03:00 AM 0 0 0 0
04:00 AM 0 0 0 0
05:00 AM 0 0 1 1
06:00 AM 1 1 1 1
07:00 AM 1 1 2 2
08:00 AM 0 0 4 2
09:00 AM 3 3 3 3
10:00 AM 55 55 88 77
11:00 AM 5 5 3 4
12:00 PM 7 7 5 6
01:00 PM 10 10 1 6
02:00 PM 9 9 77 8
03:00 PM 3 3 4 4
04:00 PM 1212 1212 6 99
05:00 PM 7 7 5 6
06:00 PM 9 9 4 7
07:00 PM 4 4 3 4
08:00 PM 6 6 4 5
09:00 PM 5 5 2 4
10:00 PM 5 5 3 4
11:00 PM 1 1 1 1

Day TotalDay Total 93 93 67 84

% Weekday
Average 100%

% Week 
Average 110.7% 110.7% 79.8%

AM Peak 
Volume

10:00 AM
5

10:00 AM
5

10:00 AM
8

10:00 AM
7

PM Peak 
Volume

4:00 PM
12

4:00 PM
12

2:00 PM
7

4:00 PM
9

Comments:
Report generated on 8/10/2022 1:07 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



24

Type of report: Tube Count - Volume Data

LOCATION: LOCATION: Garrington Island Rd QC JOB #: QC JOB #: 15890805
SPECIFIC LOCATION:SPECIFIC LOCATION: DIRECTION: DIRECTION: WB
CITY/STATE: CITY/STATE: Camden, NC DATE: DATE: Aug 5 2022 - Aug 6 2022

Start TimeStart Time
MonMon TueTue WedWed ThuThu FriFri Average Weekday Average Weekday 

Hourly TrafficHourly Traffic
SatSat SunSun Average Week Average Week 

Hourly TrafficHourly Traffic
Average Week ProfileAverage Week Profile

5 Aug 22 6 Aug 22
12:00 AM 0 0 0 0
01:00 AM 0 0 0 0
02:00 AM 0 0 0 0
03:00 AM 0 0 0 0
04:00 AM 1 1 1 1
05:00 AM 2 2 0 1
06:00 AM 77 77 3 5
07:00 AM 6 6 5 6
08:00 AM 3 3 3 3
09:00 AM 6 6 8 77
10:00 AM 5 5 99 7
11:00 AM 6 6 5 6
12:00 PM 4 4 99 77
01:00 PM 7 7 7 7
02:00 PM 99 99 4 7
03:00 PM 3 3 4 4
04:00 PM 4 4 3 4
05:00 PM 4 4 3 4
06:00 PM 4 4 2 3
07:00 PM 3 3 3 3
08:00 PM 3 3 3 3
09:00 PM 0 0 0 0
10:00 PM 0 0 0 0
11:00 PM 0 0 0 0

Day TotalDay Total 77 77 72 78

% Weekday
Average 100%

% Week 
Average 98.7% 98.7% 92.3%

AM Peak 
Volume

6:00 AM
7

6:00 AM
7

10:00 AM
9

9:00 AM
7

PM Peak 
Volume

2:00 PM
9

2:00 PM
9

12:00 PM
9

12:00 PM
7

Comments:
Report generated on 8/10/2022 1:07 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)
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Type of report: Tube Count - Volume Data

LOCATION: LOCATION: Waterlilly Rd QC JOB #: QC JOB #: 15890806
SPECIFIC LOCATION:SPECIFIC LOCATION: DIRECTION: DIRECTION: NB
CITY/STATE: CITY/STATE: Currituck, NC DATE: DATE: Aug 12 2022 - Aug 13 2022

Start TimeStart Time
MonMon TueTue WedWed ThuThu FriFri Average Weekday Average Weekday 

Hourly TrafficHourly Traffic
SatSat SunSun Average Week Average Week 

Hourly TrafficHourly Traffic
Average Week ProfileAverage Week Profile

12 Aug 22 13 Aug 22
12:00 AM 2 2 1 2
01:00 AM 0 0 0 0
02:00 AM 0 0 0 0
03:00 AM 0 0 0 0
04:00 AM 0 0 0 0
05:00 AM 0 0 2 1
06:00 AM 1 1 4 3
07:00 AM 1 1 4 3
08:00 AM 3 3 11 7
09:00 AM 4 4 12 8
10:00 AM 6 6 2121 1414
11:00 AM 99 99 14 12
12:00 PM 7 7 10 9
01:00 PM 7 7 1212 10
02:00 PM 2626 2626 8 1717
03:00 PM 22 22 7 15
04:00 PM 10 10 7 9
05:00 PM 5 5 11 8
06:00 PM 18 18 5 12
07:00 PM 7 7 9 8
08:00 PM 3 3 9 6
09:00 PM 1 1 2 2
10:00 PM 0 0 4 2
11:00 PM 0 0 0 0

Day TotalDay Total 132 132 153 148

% Weekday
Average 100%

% Week 
Average 89.2% 89.2% 103.4%

AM Peak 
Volume

11:00 AM
9

11:00 AM
9

10:00 AM
21

10:00 AM
14

PM Peak 
Volume

2:00 PM
26

2:00 PM
26

1:00 PM
12

2:00 PM
17

Comments:
Report generated on 8/16/2022 2:45 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



24

Type of report: Tube Count - Volume Data

LOCATION: LOCATION: Waterlilly Rd QC JOB #: QC JOB #: 15890806
SPECIFIC LOCATION:SPECIFIC LOCATION: DIRECTION: DIRECTION: SB
CITY/STATE: CITY/STATE: Currituck, NC DATE: DATE: Aug 12 2022 - Aug 13 2022

Start TimeStart Time
MonMon TueTue WedWed ThuThu FriFri Average Weekday Average Weekday 

Hourly TrafficHourly Traffic
SatSat SunSun Average Week Average Week 

Hourly TrafficHourly Traffic
Average Week ProfileAverage Week Profile

12 Aug 22 13 Aug 22
12:00 AM 0 0 4 2
01:00 AM 0 0 0 0
02:00 AM 0 0 0 0
03:00 AM 0 0 0 0
04:00 AM 0 0 1 1
05:00 AM 0 0 0 0
06:00 AM 10 10 0 5
07:00 AM 4 4 1 3
08:00 AM 7 7 3 5
09:00 AM 9 9 7 8
10:00 AM 1414 1414 6 10
11:00 AM 14 14 88 1111
12:00 PM 11 11 8 10
01:00 PM 8 8 10 9
02:00 PM 13 13 2020 17
03:00 PM 10 10 15 13
04:00 PM 19 19 19 19
05:00 PM 22 22 19 2121
06:00 PM 2626 2626 16 21
07:00 PM 11 11 6 9
08:00 PM 9 9 6 8
09:00 PM 9 9 2 6
10:00 PM 3 3 3 3
11:00 PM 1 1 3 2

Day TotalDay Total 200 200 157 183

% Weekday
Average 100%

% Week 
Average 109.3% 109.3% 85.8%

AM Peak 
Volume

10:00 AM
14

10:00 AM
14

11:00 AM
8

11:00 AM
11

PM Peak 
Volume

6:00 PM
26

6:00 PM
26

2:00 PM
20

5:00 PM
21

Comments:
Report generated on 8/16/2022 2:45 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



 

H2OBX Campground Hourly Distribution 

Percentages and Entering/Exiting Volumes 

  



Time Entering Exiting Total Entering % Exiting % Total % Entering Exiting Total Entering % Exiting % Total %
12-1 AM 2 0 2 1% 0% 0% 1 3 4 0% 2% 1%
1-2 AM 0 0 0 0% 0% 0% 0 0 0 0% 0% 0%
2-3 AM 0 0 0 0% 0% 0% 0 0 0 0% 0% 0%
3-4 AM 0 0 0 0% 0% 0% 0 0 0 0% 0% 0%
4-5 AM 0 1 1 0% 0% 0% 0 2 2 0% 1% 0%
5-6 AM 0 2 2 0% 1% 0% 3 0 3 1% 0% 1%
6-7 AM 2 15 16 1% 6% 4% 4 3 7 2% 1% 2%
7-8 AM 2 9 10 1% 4% 2% 5 5 10 3% 3% 3%
8-9 AM 3 9 11 1% 4% 3% 13 5 18 7% 3% 5%
9-10 AM 6 13 19 3% 5% 4% 13 13 26 7% 7% 7%
10-11 AM 9 16 26 5% 7% 6% 25 13 38 13% 7% 10%
11-12 PM 12 17 29 6% 7% 7% 15 11 26 8% 6% 7%
12-1 PM 12 13 25 6% 5% 6% 13 15 27 7% 7% 7%
1-2 PM 15 13 27 8% 5% 6% 11 15 26 6% 7% 7%
2-3 PM 30 19 49 16% 8% 11% 13 21 33 7% 10% 9%
3-4 PM 21 11 33 11% 5% 8% 9 16 26 5% 8% 7%
4-5 PM 19 20 39 10% 8% 9% 11 19 30 6% 10% 8%
5-6 PM 10 22 33 5% 9% 8% 14 19 33 7% 10% 8%
6-7 PM 23 26 49 12% 11% 11% 8 15 23 4% 8% 6%
7-8 PM 9 12 21 5% 5% 5% 10 8 18 5% 4% 5%
8-9 PM 8 10 18 4% 4% 4% 11 8 19 6% 4% 5%
9-10 PM 5 8 13 3% 3% 3% 3 2 5 2% 1% 1%
10-11 PM 4 3 7 2% 1% 2% 6 3 9 3% 1% 2%
11-12 AM 1 1 2 0% 0% 0% 1 3 3 0% 1% 1%
Totals 193 237 430 100% 100% 100% 188 196 384 100% 100% 100%

Trips Percentages
SaturdayFriday

Trips Percentages



 

Crash Data Report 

  





North Carolina Department of Transportation
Traffic Engineering Accident Analysis System

Intersection Analysis Report

Study Criteria Summary

CURRITUCK All and Rural

US 158 (Caratoke Hwy) at H2OBX Entrance

Date:

County: City:

Location:
to10/1/2017 9/30/2022 Study: H2OBXSIGNALWARRANTSTUDY

Report Details

TIP No. B/C Cf. ADT ADT RouteStudy Name Log No. PH No. K/A Cf.

Request Date Courier Service Phone No. Ext. Fax No.

Location Text

County

Code Div.

Municipality

CodeNameName Y-Line Ft. Begin Date End Date Years

Requestor

H2OBXSIGNALWARRANTSTUDY 76.8 8.4 17200

US 158 (Caratoke Hwy) at H2OBX Entrance

CURRITUCK 27 1 All and Rural 150 10/1/2017 9/30/2022 5.00

Study Criteria

CodeName

Fiche Roads

US 158 20000158

I 1 10000001

CARATOKE 50037599

Name NameCodeCode
Intersection Road Combinations

20000158US 158 10000001 I 1

20000158US 158 50037599 CARATOKE

10000001I 1 50037599 CARATOKE

11/10/2022 All data presented in this report comes explicitly from the Traffic Engineering Accident Analysis
System based upon various input criteria provided by the report's creator. The onus is strictly upon the user of this

report to exercise due diligence in interpreting and further representing this data.

-1-



 

Signal Warrant Spreadsheets 

 

 

 

 

 

 

 

 

 

 

 

 

 



DATE: 12/20/22

4

2

2

Y N

Y

REMOVE RT (Y OR N): N N N

% RT INCLUDE: 100% 100% 100%

Caratoke Highway
US 158

H2OBX Waterpark
Driveway

-

MAJOR ST MINOR ST 1 MINOR ST 2

(NB+SB) (EB) (WB)

BOTH
APPROACHES

   THRESHOLD VALUES 420 140 140 630 70 70 480 160 160 720 80 80

12:00 AM TO 01:00 AM 0 0 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 0 0

05:00 AM TO 06:00 AM 0 0 0

06:00 AM TO 07:00 AM 0 0 0

07:00 AM TO 08:00 AM 1,535 1 0 Y Y Y Y

08:00 AM TO 09:00 AM 1,853 4 0 Y Y Y Y

09:00 AM TO 10:00 AM 2,063 15 0 Y Y Y Y

10:00 AM TO 11:00 AM 2,345 17 0 Y Y Y Y

11:00 AM TO 12:00 PM 2,193 18 0 Y Y Y Y

12:00 PM TO 01:00 PM 2,070 32 0 Y Y Y Y

01:00 PM TO 02:00 PM 2,107 45 0 Y Y Y Y

02:00 PM TO 03:00 PM 2,190 77 0 Y Y Y Y Y Y

03:00 PM TO 04:00 PM 2,142 118 0 Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 2,243 148 0 Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 2,293 154 0 Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 1,750 222 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM 1,379 12 0 Y Y Y Y

08:00 PM TO 09:00 PM 1,056 0 0 Y Y Y Y

09:00 PM TO 10:00 PM 0 0 0

10:00 PM TO 11:00 PM 0 0 0

11:00 PM TO 12:00 AM 0 0 0

27,219 863 0 3 5 1 4 4 4

4 HRS NEEDED 1 HRS NEEDED

SATISFIED SATISFIED
WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

INTERSECTION NAME: Caratoke Highway US 158 at H2OBX Waterpark Driveway/- (Intersection 1)

INTERSECTION CONDITION: Two-Way Stop Control

MINOR STREET 1: H2OBX Waterpark Driveway # OF APPROACH LANES:

Based on 2009 MUTCD

MAJOR STREET:

BOTH MET
MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

Caratoke Highway US 158 # OF APPROACH LANES:

BOTH MET
MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

 CONDITION A  CONDITION B

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2

WARRANT 2 WARRANT 3

MINOR
STREET 2

MINOR STREET 2:

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

WARRANT 1, Condition A WARRANT 1, Condition B  WARRANT 1, Combination Warrant

-

8 HOURS NEEDED 8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED

TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Existing Conditions (No Reductions)

H2OBX Campground - Friday



DATE: 12/20/22

4

2

2

Y N

Y

REMOVE RT (Y OR N): Y Y Y

% RT INCLUDE: 0% 0% 0%

Caratoke Highway
US 158

H2OBX Waterpark
Driveway

-

MAJOR ST MINOR ST 1 MINOR ST 2

(NB+SB) (EB) (WB)

BOTH
APPROACHES

   THRESHOLD VALUES 420 140 140 630 70 70 480 160 160 720 80 80

12:00 AM TO 01:00 AM 2 0 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 0 0

05:00 AM TO 06:00 AM 0 2 0

06:00 AM TO 07:00 AM 2 14 0

07:00 AM TO 08:00 AM 1,630 9 0 Y Y Y Y

08:00 AM TO 09:00 AM 1,968 12 0 Y Y Y Y

09:00 AM TO 10:00 AM 2,195 28 0 Y Y Y Y

10:00 AM TO 11:00 AM 2,498 34 0 Y Y Y Y

11:00 AM TO 12:00 PM 2,339 37 0 Y Y Y Y

12:00 PM TO 01:00 PM 2,208 46 0 Y Y Y Y

01:00 PM TO 02:00 PM 2,249 60 0 Y Y Y Y

02:00 PM TO 03:00 PM 2,353 100 0 Y Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 2,294 137 0 Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 2,398 177 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 2,443 185 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 1,881 262 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM 1,473 25 0 Y Y Y Y

08:00 PM TO 09:00 PM 1,128 10 0 Y Y Y Y

09:00 PM TO 10:00 PM 6 8 0

10:00 PM TO 11:00 PM 4 2 0

11:00 PM TO 12:00 AM 0 0 0

29,071 1,148 0 3 5 3 5 5 5

4 HRS NEEDED 1 HRS NEEDED

SATISFIED SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

INTERSECTION CONDITION: Two-Way Stop Control

MAJOR STREET: Caratoke Highway US 158 # OF APPROACH LANES:

INTERSECTION NAME: Caratoke Highway US 158 at H2OBX Waterpark Driveway/- (Intersection 1)

MINOR STREET 1: H2OBX Waterpark Driveway # OF APPROACH LANES:

Based on 2009 MUTCD

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

MAJOR
STREET

MINOR
STREET 1

WARRANT 2 WARRANT 3

MINOR
STREET 2 BOTH MET

8 HOURS NEEDED

MINOR STREET 2: -

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

WARRANT 1, Condition A WARRANT 1, Condition B  WARRANT 1, Combination Warrant

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED

MINOR
STREET 2 BOTH MET

 CONDITION A  CONDITION B

MAJOR
STREET

MINOR
STREET 1

TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Build Conditions (No Reductions)
H2OBX Campground - Friday



DATE: 12/20/22

2

1

1

N Y

Y

REMOVE RT (Y OR N): N N N

% RT INCLUDE: 100% 100% 100%
Caratoke

Highway US
158 - SB

Only

Caratoke
Highway US

158 - NBL
-

MAJOR ST MINOR ST 1 MINOR ST 2

SB (NBL) (WB)
BOTH

APPROACHE
S

   THRESHOLD VALUES 420 105 105 630 53 53 336 84 84 504 42 42

12:00 AM TO 01:00 AM 0 0 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 0 0

05:00 AM TO 06:00 AM 0 0 0

06:00 AM TO 07:00 AM 0 0 0

07:00 AM TO 08:00 AM 883 2 0 Y Y Y Y

08:00 AM TO 09:00 AM 933 6 0 Y Y Y Y

09:00 AM TO 10:00 AM 880 60 0 Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 854 146 0 Y Y Y Y Y Y Y Y Y Y Y Y Y
11:00 AM TO 12:00 PM 935 68 0 Y Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 960 36 0 Y Y Y Y

01:00 PM TO 02:00 PM 981 39 0 Y Y Y Y

02:00 PM TO 03:00 PM 1,158 31 0 Y Y Y Y

03:00 PM TO 04:00 PM 1,095 32 0 Y Y Y Y

04:00 PM TO 05:00 PM 1,040 19 0 Y Y Y Y

05:00 PM TO 06:00 PM 1,013 12 0 Y Y Y Y

06:00 PM TO 07:00 PM 819 7 0 Y Y Y Y

07:00 PM TO 08:00 PM 707 0 0 Y Y Y Y

08:00 PM TO 09:00 PM 541 0 0 Y Y Y

09:00 PM TO 10:00 PM 0 0 0

10:00 PM TO 11:00 PM 0 0 0

11:00 PM TO 12:00 AM 0 0 0

12,799 458 0 1 3 1 3 2 0

4 HRS NEEDED 1 HRS NEEDED

NOT SATISFIED NOT SATISFIED
WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS NEEDED

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

8 HOURS OF BOTH COND. A  AND COND. B NEEDED

 CONDITION B

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

WARRANT 2 WARRANT 3

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

 CONDITION A

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

WARRANT 1, Condition A WARRANT 1, Condition B  WARRANT 1, Combination Warrant

MINOR STREET 1: Caratoke Highway US 158 - NBL

MINOR STREET 2: -

# OF APPROACH LANES:

MAJOR STREET: Caratoke Highway US 158 - SB Only # OF APPROACH LANES:

INTERSECTION CONDITION: Two-Way Stop Control

INTERSECTION NAME: Caratoke Highway US 158 - SB Only at Caratoke Highway US 158 - NBL/- (Intersection 1)

TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Existing Conditions (With Reductions)
Based on 2009 MUTCD

H2OBX Campground - Friday (NBL)



DATE: 12/20/22

2

1

1

N Y

Y

REMOVE RT (Y OR N): N Y Y

% RT INCLUDE: 100% 0% 0%
Caratoke

Highway US
158 - SB

Only

Caratoke
Highway US

158 - NBL
-

MAJOR ST MINOR ST 1 MINOR ST 2

SB (NBL) (WB)
BOTH

APPROACHE
S

   THRESHOLD VALUES 420 105 105 630 53 53 336 84 84 504 42 42

12:00 AM TO 01:00 AM 0 1 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 0 0

05:00 AM TO 06:00 AM 0 0 0

06:00 AM TO 07:00 AM 0 1 0

07:00 AM TO 08:00 AM 937 3 0 Y Y Y Y

08:00 AM TO 09:00 AM 990 7 0 Y Y Y Y

09:00 AM TO 10:00 AM 934 67 0 Y Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 906 160 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
11:00 AM TO 12:00 PM 992 78 0 Y Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 1,018 44 0 Y Y Y Y Y Y
01:00 PM TO 02:00 PM 1,041 48 0 Y Y Y Y Y Y
02:00 PM TO 03:00 PM 1,229 48 0 Y Y Y Y Y Y
03:00 PM TO 04:00 PM 1,162 45 0 Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,103 29 0 Y Y Y Y

05:00 PM TO 06:00 PM 1,075 18 0 Y Y Y Y

06:00 PM TO 07:00 PM 869 19 0 Y Y Y Y

07:00 PM TO 08:00 PM 750 5 0 Y Y Y Y

08:00 PM TO 09:00 PM 574 4 0 Y Y Y

09:00 PM TO 10:00 PM 0 3 0

10:00 PM TO 11:00 PM 0 2 0

11:00 PM TO 12:00 AM 0 0 0

13,580 582 0 1 3 1 7 3 1

4 HRS NEEDED 1 HRS NEEDED

NOT SATISFIED SATISFIED
WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

MINOR STREET 1: Caratoke Highway US 158 - NBL

NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

 CONDITION A  CONDITION B

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET BOTH MET

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 2

WARRANT 1, Condition A WARRANT 1, Condition B

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

 WARRANT 1, Combination Warrant

WARRANT 2 WARRANT 3

MAJOR
STREET

MINOR
STREET 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

MINOR STREET 2: -

# OF APPROACH LANES:

MAJOR STREET: Caratoke Highway US 158 - SB Only # OF APPROACH LANES:

INTERSECTION CONDITION: Two-Way Stop Control

INTERSECTION NAME: Caratoke Highway US 158 - SB Only at Caratoke Highway US 158 - NBL/- (Intersection 1)

H2OBX Campground - Friday (NBL)
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Build Conditions (With Reductions)

Based on 2009 MUTCD



DATE: 12/20/22

4

2

2

Y N

Y

REMOVE RT (Y OR N): N N N

% RT INCLUDE: 100% 100% 100%

Caratoke Highway
US 158

H2OBX Waterpark
Driveway

-

MAJOR ST MINOR ST 1 MINOR ST 2

(NB+SB) (EB) (WB)

BOTH
APPROACHES

   THRESHOLD VALUES 420 140 140 630 70 70 480 160 160 720 80 80

12:00 AM TO 01:00 AM 0 0 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 0 0

05:00 AM TO 06:00 AM 0 0 0

06:00 AM TO 07:00 AM 0 0 0

07:00 AM TO 08:00 AM 3,348 6 0 Y Y Y Y

08:00 AM TO 09:00 AM 3,725 1 0 Y Y Y Y

09:00 AM TO 10:00 AM 4,173 16 0 Y Y Y Y

10:00 AM TO 11:00 AM 4,051 12 0 Y Y Y Y

11:00 AM TO 12:00 PM 4,093 11 0 Y Y Y Y

12:00 PM TO 01:00 PM 3,458 17 0 Y Y Y Y

01:00 PM TO 02:00 PM 2,764 41 0 Y Y Y Y

02:00 PM TO 03:00 PM 2,873 90 0 Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 3,016 128 0 Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 3,141 163 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 2,547 207 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 2,075 293 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM 1,396 25 0 Y Y Y Y

08:00 PM TO 09:00 PM 1,007 0 0 Y Y Y Y

09:00 PM TO 10:00 PM 0 0 0

10:00 PM TO 11:00 PM 0 0 0

11:00 PM TO 12:00 AM 0 0 0

41,667 1,010 0 3 5 3 5 5 4

4 HRS NEEDED 1 HRS NEEDED

SATISFIED SATISFIED
WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

INTERSECTION NAME: Caratoke Highway US 158 at H2OBX Waterpark Driveway/- (Intersection 1)

INTERSECTION CONDITION: Two-Way Stop Control

MINOR STREET 1: H2OBX Waterpark Driveway # OF APPROACH LANES:

Based on 2009 MUTCD

MAJOR STREET:

BOTH MET
MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

Caratoke Highway US 158 # OF APPROACH LANES:

BOTH MET
MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

 CONDITION A  CONDITION B

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2

WARRANT 2 WARRANT 3

MINOR
STREET 2

MINOR STREET 2:

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

WARRANT 1, Condition A WARRANT 1, Condition B  WARRANT 1, Combination Warrant

-

8 HOURS NEEDED 8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED

TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Existing Conditions (No Reductions)

H2OBX Campground - Saturday



DATE: 12/20/22

4

2

2

Y N

Y

REMOVE RT (Y OR N): Y Y Y

% RT INCLUDE: 0% 0% 0%

Caratoke Highway
US 158

H2OBX Waterpark
Driveway

-

MAJOR ST MINOR ST 1 MINOR ST 2

(NB+SB) (EB) (WB)

BOTH
APPROACHES

   THRESHOLD VALUES 420 140 140 630 70 70 480 160 160 720 80 80

12:00 AM TO 01:00 AM 0 4 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 2 0

05:00 AM TO 06:00 AM 2 0 0

06:00 AM TO 07:00 AM 4 2 0

07:00 AM TO 08:00 AM 3,558 12 0 Y Y Y Y

08:00 AM TO 09:00 AM 3,964 7 0 Y Y Y Y

09:00 AM TO 10:00 AM 4,439 29 0 Y Y Y Y

10:00 AM TO 11:00 AM 4,322 25 0 Y Y Y Y

11:00 AM TO 12:00 PM 4,356 24 0 Y Y Y Y

12:00 PM TO 01:00 PM 3,681 32 0 Y Y Y Y

01:00 PM TO 02:00 PM 2,944 57 0 Y Y Y Y

02:00 PM TO 03:00 PM 3,060 115 0 Y Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 3,210 152 0 Y Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 3,344 191 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 2,716 238 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 2,209 327 0 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM 1,491 35 0 Y Y Y Y

08:00 PM TO 09:00 PM 1,080 8 0 Y Y Y Y

09:00 PM TO 10:00 PM 4 2 0

10:00 PM TO 11:00 PM 6 2 0

11:00 PM TO 12:00 AM 0 2 0

44,390 1,266 0 4 5 3 5 5 5

4 HRS NEEDED 1 HRS NEEDED

SATISFIED SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

INTERSECTION CONDITION: Two-Way Stop Control

MAJOR STREET: Caratoke Highway US 158 # OF APPROACH LANES:

INTERSECTION NAME: Caratoke Highway US 158 at H2OBX Waterpark Driveway/- (Intersection 1)

MINOR STREET 1: H2OBX Waterpark Driveway # OF APPROACH LANES:

Based on 2009 MUTCD

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

MAJOR
STREET

MINOR
STREET 1

WARRANT 2 WARRANT 3

MINOR
STREET 2 BOTH MET

8 HOURS NEEDED

MINOR STREET 2: -

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

WARRANT 1, Condition A WARRANT 1, Condition B  WARRANT 1, Combination Warrant

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED

MINOR
STREET 2 BOTH MET

 CONDITION A  CONDITION B

MAJOR
STREET

MINOR
STREET 1

TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Build Conditions (No Reductions)
H2OBX Campground - Saturday



DATE: 12/20/22

2

1

1

N Y

Y

REMOVE RT (Y OR N): N N N

% RT INCLUDE: 100% 100% 100%
Caratoke

Highway US
158 - SB

Only

Caratoke
Highway US

158 - NBL
-

MAJOR ST MINOR ST 1 MINOR ST 2

SB (NBL) (WB)
BOTH

APPROACHE
S

   THRESHOLD VALUES 420 105 105 630 53 53 336 84 84 504 42 42

12:00 AM TO 01:00 AM 0 0 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 0 0

05:00 AM TO 06:00 AM 0 0 0

06:00 AM TO 07:00 AM 0 0 0

07:00 AM TO 08:00 AM 1,149 2 0 Y Y Y Y

08:00 AM TO 09:00 AM 1,488 6 0 Y Y Y Y

09:00 AM TO 10:00 AM 1,851 31 0 Y Y Y Y

10:00 AM TO 11:00 AM 1,932 72 0 Y Y Y Y Y Y Y Y Y
11:00 AM TO 12:00 PM 1,965 54 0 Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 2,024 44 0 Y Y Y Y Y Y
01:00 PM TO 02:00 PM 1,790 26 0 Y Y Y Y

02:00 PM TO 03:00 PM 1,949 24 0 Y Y Y Y

03:00 PM TO 04:00 PM 1,965 23 0 Y Y Y Y

04:00 PM TO 05:00 PM 2,007 10 0 Y Y Y Y

05:00 PM TO 06:00 PM 1,437 8 0 Y Y Y Y

06:00 PM TO 07:00 PM 1,161 14 0 Y Y Y Y

07:00 PM TO 08:00 PM 723 0 0 Y Y Y Y

08:00 PM TO 09:00 PM 465 0 0 Y Y

09:00 PM TO 10:00 PM 0 0 0

10:00 PM TO 11:00 PM 0 0 0

11:00 PM TO 12:00 AM 0 0 0

21,906 314 0 0 2 0 3 1 0

4 HRS NEEDED 1 HRS NEEDED

NOT SATISFIED NOT SATISFIED
WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS NEEDED

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

8 HOURS OF BOTH COND. A  AND COND. B NEEDED

 CONDITION B

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

WARRANT 2 WARRANT 3

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

 CONDITION A

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

WARRANT 1, Condition A WARRANT 1, Condition B  WARRANT 1, Combination Warrant

MINOR STREET 1: Caratoke Highway US 158 - NBL

MINOR STREET 2: -

# OF APPROACH LANES:

MAJOR STREET: Caratoke Highway US 158 - SB Only # OF APPROACH LANES:

INTERSECTION CONDITION: Two-Way Stop Control

INTERSECTION NAME: Caratoke Highway US 158 - SB Only at Caratoke Highway US 158 - NBL/- (Intersection 1)

TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Existing Conditions (With Reductions)
Based on 2009 MUTCD

H2OBX Campground - Saturday (NBL)



DATE: 12/20/22

2

1

1

N Y

Y

REMOVE RT (Y OR N): N Y Y

% RT INCLUDE: 100% 0% 0%
Caratoke

Highway US
158 - SB

Only

Caratoke
Highway US

158 - NBL
-

MAJOR ST MINOR ST 1 MINOR ST 2

SB (NBL) (WB)
BOTH

APPROACHE
S

   THRESHOLD VALUES 420 105 105 630 53 53 336 84 84 504 42 42

12:00 AM TO 01:00 AM 0 0 0

01:00 AM TO 02:00 AM 0 0 0

02:00 AM TO 03:00 AM 0 0 0

03:00 AM TO 04:00 AM 0 0 0

04:00 AM TO 05:00 AM 0 0 0

05:00 AM TO 06:00 AM 0 1 0

06:00 AM TO 07:00 AM 0 2 0

07:00 AM TO 08:00 AM 1,219 5 0 Y Y Y Y

08:00 AM TO 09:00 AM 1,579 12 0 Y Y Y Y

09:00 AM TO 10:00 AM 1,964 39 0 Y Y Y Y

10:00 AM TO 11:00 AM 2,050 88 0 Y Y Y Y Y Y Y Y Y Y Y Y
11:00 AM TO 12:00 PM 2,085 64 0 Y Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 2,147 53 0 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 1,899 34 0 Y Y Y Y

02:00 PM TO 03:00 PM 2,068 31 0 Y Y Y Y

03:00 PM TO 04:00 PM 2,085 29 0 Y Y Y Y

04:00 PM TO 05:00 PM 2,129 17 0 Y Y Y Y

05:00 PM TO 06:00 PM 1,525 15 0 Y Y Y Y

06:00 PM TO 07:00 PM 1,232 19 0 Y Y Y Y

07:00 PM TO 08:00 PM 767 5 0 Y Y Y Y

08:00 PM TO 09:00 PM 493 6 0 Y Y

09:00 PM TO 10:00 PM 0 2 0

10:00 PM TO 11:00 PM 0 3 0

11:00 PM TO 12:00 AM 0 0 0

23,242 425 0 0 3 1 3 2 1

4 HRS NEEDED 1 HRS NEEDED

NOT SATISFIED SATISFIED
WARRANT 1 -- Eight-Hour Vehicular Volume Warrant

Condition A:  Minimum Vehicular Volume
Condition B: Interruption of Continuous Traffic
Combination: Combination of Condition A and Condition B

WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

MINOR STREET 1: Caratoke Highway US 158 - NBL

NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

 CONDITION A  CONDITION B

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET BOTH MET

MAJOR
STREET

MINOR
STREET 1

MINOR
STREET 2 BOTH MET

MAJOR
STREET

MINOR
STREET 2

WARRANT 1, Condition A WARRANT 1, Condition B

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N):

 WARRANT 1, Combination Warrant

WARRANT 2 WARRANT 3

MAJOR
STREET

MINOR
STREET 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): USE 56% REDUCTION (Y OR N):

MINOR STREET 2: -

# OF APPROACH LANES:

MAJOR STREET: Caratoke Highway US 158 - SB Only # OF APPROACH LANES:

INTERSECTION CONDITION: Two-Way Stop Control

INTERSECTION NAME: Caratoke Highway US 158 - SB Only at Caratoke Highway US 158 - NBL/- (Intersection 1)

H2OBX Campground - Saturday (NBL)
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS - Build Conditions (With Reductions)

Based on 2009 MUTCD
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NOAA Atlas 14, Volume 2, Version 3 
Location name: Powells Point, North Carolina,

US* 
Latitude: 36.1120°, Longitude: 75.8345° 

Elevation: 6 ft*
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
AMSbased point precipitation frequency estimates with 90% confidence intervals (in

inches/hour)1

Duration
Annual exceedance probability (1/years)

1/2 1/5 1/10 1/25 1/50 1/100 1/200 1/500 1/1000

5min 5.80
(5.28‑6.37)

7.00
(6.37‑7.69)

8.09
(7.34‑8.88)

9.17
(8.29‑10.1)

10.1
(9.07‑11.1)

10.9
(9.79‑12.0)

11.7
(10.5‑12.9)

12.8
(11.3‑14.0)

13.7
(12.0‑15.1)

10min 4.63
(4.22‑5.09)

5.61
(5.11‑6.16)

6.47
(5.87‑7.11)

7.31
(6.61‑8.02)

8.03
(7.23‑8.80)

8.68
(7.78‑9.51)

9.31
(8.30‑10.2)

10.1
(8.92‑11.1)

10.8
(9.47‑11.9)

15min 3.88
(3.53‑4.27)

4.73
(4.31‑5.20)

5.46
(4.95‑6.00)

6.18
(5.58‑6.77)

6.78
(6.10‑7.42)

7.31
(6.56‑8.01)

7.83
(6.98‑8.58)

8.47
(7.48‑9.29)

9.04
(7.92‑9.93)

30min 2.68
(2.44‑2.95)

3.36
(3.06‑3.69)

3.96
(3.59‑4.34)

4.58
(4.14‑5.02)

5.11
(4.59‑5.59)

5.60
(5.02‑6.14)

6.10
(5.44‑6.68)

6.74
(5.96‑7.39)

7.32
(6.42‑8.04)

60min 1.68
(1.53‑1.85)

2.15
(1.96‑2.37)

2.58
(2.34‑2.83)

3.05
(2.75‑3.34)

3.46
(3.11‑3.79)

3.86
(3.46‑4.23)

4.28
(3.81‑4.68)

4.83
(4.27‑5.30)

5.34
(4.68‑5.87)

2hr 0.972
(0.880‑1.07)

1.27
(1.15‑1.40)

1.55
(1.40‑1.70)

1.87
(1.68‑2.06)

2.17
(1.94‑2.37)

2.46
(2.18‑2.69)

2.77
(2.45‑3.03)

3.19
(2.80‑3.50)

3.58
(3.11‑3.93)

3hr 0.705
(0.637‑0.783)

0.925
(0.835‑1.03)

1.13
(1.02‑1.26)

1.39
(1.24‑1.53)

1.62
(1.44‑1.79)

1.86
(1.65‑2.05)

2.12
(1.86‑2.33)

2.48
(2.16‑2.73)

2.82
(2.43‑3.10)

6hr 0.428
(0.387‑0.475)

0.562
(0.507‑0.624)

0.690
(0.620‑0.765)

0.847
(0.757‑0.937)

0.994
(0.883‑1.09)

1.14
(1.01‑1.26)

1.31
(1.14‑1.44)

1.54
(1.33‑1.69)

1.76
(1.50‑1.93)

12hr 0.252
(0.227‑0.282)

0.332
(0.298‑0.371)

0.410
(0.367‑0.457)

0.507
(0.451‑0.563)

0.599
(0.529‑0.663)

0.694
(0.607‑0.768)

0.799
(0.692‑0.884)

0.949
(0.810‑1.05)

1.09
(0.920‑1.21)

24hr 0.153
(0.141‑0.167)

0.210
(0.193‑0.229)

0.254
(0.232‑0.276)

0.315
(0.287‑0.342)

0.367
(0.331‑0.398)

0.424
(0.379‑0.459)

0.487
(0.430‑0.528)

0.581
(0.504‑0.633)

0.661
(0.565‑0.724)

2day 0.089
(0.081‑0.097)

0.121
(0.111‑0.132)

0.145
(0.133‑0.159)

0.181
(0.164‑0.198)

0.212
(0.190‑0.230)

0.246
(0.218‑0.268)

0.283
(0.249‑0.310)

0.340
(0.293‑0.374)

0.390
(0.330‑0.430)

3day 0.063
(0.058‑0.069)

0.085
(0.078‑0.093)

0.102
(0.093‑0.111)

0.126
(0.115‑0.137)

0.146
(0.132‑0.159)

0.168
(0.150‑0.183)

0.192
(0.170‑0.210)

0.229
(0.199‑0.252)

0.262
(0.224‑0.289)

4day 0.050
(0.046‑0.054)

0.067
(0.062‑0.073)

0.080
(0.074‑0.087)

0.098
(0.090‑0.107)

0.113
(0.103‑0.123)

0.129
(0.116‑0.141)

0.147
(0.130‑0.160)

0.174
(0.152‑0.190)

0.198
(0.171‑0.219)

7day 0.033
(0.030‑0.036)

0.044
(0.040‑0.048)

0.052
(0.048‑0.056)

0.063
(0.057‑0.068)

0.072
(0.065‑0.078)

0.081
(0.073‑0.088)

0.092
(0.082‑0.100)

0.107
(0.094‑0.117)

0.119
(0.103‑0.131)

10day 0.026
(0.024‑0.028)

0.034
(0.031‑0.036)

0.040
(0.037‑0.043)

0.048
(0.044‑0.051)

0.054
(0.050‑0.059)

0.061
(0.056‑0.066)

0.069
(0.062‑0.074)

0.079
(0.070‑0.086)

0.088
(0.077‑0.096)

20day 0.017
(0.016‑0.018)

0.022
(0.021‑0.024)

0.026
(0.024‑0.027)

0.031
(0.028‑0.033)

0.034
(0.032‑0.037)

0.038
(0.035‑0.041)

0.043
(0.039‑0.046)

0.048
(0.044‑0.052)

0.053
(0.047‑0.058)

30day 0.014
(0.013‑0.015)

0.018
(0.017‑0.019)

0.021
(0.019‑0.022)

0.024
(0.023‑0.026)

0.027
(0.025‑0.029)

0.030
(0.027‑0.032)

0.032
(0.030‑0.035)

0.036
(0.033‑0.039)

0.039
(0.036‑0.043)

45day 0.011
(0.011‑0.012)

0.015
(0.014‑0.016)

0.017
(0.016‑0.018)

0.020
(0.018‑0.021)

0.022
(0.020‑0.023)

0.024
(0.022‑0.026)

0.027
(0.025‑0.029)

0.030
(0.027‑0.033)

0.033
(0.030‑0.036)

60day 0.010
(0.010‑0.011)

0.013
(0.012‑0.014)

0.015
(0.014‑0.016)

0.017
(0.016‑0.018)

0.019
(0.018‑0.020)

0.021
(0.019‑0.022)

0.022
(0.021‑0.024)

0.025
(0.023‑0.026)

0.027
(0.024‑0.029)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of annual maxima series (AMS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and annual exceedance probability) will be greater than the upper bound (or less than the lower bound) is 5%.
Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP
values.
Please refer to NOAA Atlas 14 document for more information.

http://www.commerce.gov/
http://www.noaa.gov/
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Large scale terrain

Large scale map

Large scale aerial

Map data ©2016 Google, INEGI50 km 

Map data ©2016 GoogleReport a map error2 km 

Map data ©2016 GoogleReport a map error2 km 

https://maps.google.com/maps?ll=36.112,-75.8345&z=7&t=p&hl=en-US&gl=US&mapclient=apiv3
https://www.google.com/maps/@36.112,-75.8345,12z/data=!5m1!1e4!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=36.112,-75.8345&z=12&t=p&hl=en-US&gl=US&mapclient=apiv3
https://www.google.com/maps/@36.112,-75.8345,12z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=36.112,-75.8345&z=12&t=m&hl=en-US&gl=US&mapclient=apiv3
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US Department of Commerce
National Oceanic and Atmospheric Administration

National Weather Service
National Water Center

1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov
 

Disclaimer

Imagery ©2016 TerraMetricsReport a map error2 km 

http://www.commerce.gov/
http://www.noaa.gov/
http://www.nws.noaa.gov/
http://www.nws.noaa.gov/oh/
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http://www.nws.noaa.gov/disclaimer.html
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NOAA Atlas 14, Volume 2, Version 3 
Location name: Powells Point, North Carolina,

US* 
Latitude: 36.1120°, Longitude: 75.8345° 

Elevation: 6 ft*
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
AMSbased point precipitation frequency estimates with 90% confidence intervals (in

inches)1

Duration
Annual exceedance probability (1/years)

1/2 1/5 1/10 1/25 1/50 1/100 1/200 1/500 1/1000

5min 0.483
(0.440‑0.531)

0.583
(0.531‑0.641)

0.674
(0.612‑0.740)

0.764
(0.691‑0.838)

0.840
(0.756‑0.921)

0.910
(0.816‑0.997)

0.979
(0.872‑1.07)

1.06
(0.940‑1.17)

1.14
(1.00‑1.25)

10min 0.772
(0.703‑0.849)

0.935
(0.851‑1.03)

1.08
(0.979‑1.19)

1.22
(1.10‑1.34)

1.34
(1.21‑1.47)

1.45
(1.30‑1.58)

1.55
(1.38‑1.70)

1.68
(1.49‑1.84)

1.80
(1.58‑1.98)

15min 0.971
(0.883‑1.07)

1.18
(1.08‑1.30)

1.36
(1.24‑1.50)

1.54
(1.40‑1.69)

1.70
(1.52‑1.86)

1.83
(1.64‑2.00)

1.96
(1.75‑2.14)

2.12
(1.87‑2.32)

2.26
(1.98‑2.48)

30min 1.34
(1.22‑1.48)

1.68
(1.53‑1.85)

1.98
(1.79‑2.17)

2.29
(2.07‑2.51)

2.55
(2.30‑2.80)

2.80
(2.51‑3.07)

3.05
(2.72‑3.34)

3.37
(2.98‑3.70)

3.66
(3.21‑4.02)

60min 1.68
(1.53‑1.85)

2.15
(1.96‑2.37)

2.58
(2.34‑2.83)

3.05
(2.75‑3.34)

3.46
(3.11‑3.79)

3.86
(3.46‑4.23)

4.28
(3.81‑4.68)

4.83
(4.27‑5.30)

5.34
(4.68‑5.87)

2hr 1.94
(1.76‑2.15)

2.54
(2.30‑2.80)

3.10
(2.79‑3.41)

3.74
(3.36‑4.11)

4.33
(3.87‑4.75)

4.91
(4.37‑5.39)

5.53
(4.89‑6.07)

6.38
(5.59‑7.00)

7.15
(6.22‑7.85)

3hr 2.12
(1.91‑2.35)

2.78
(2.51‑3.08)

3.41
(3.07‑3.77)

4.17
(3.73‑4.61)

4.87
(4.33‑5.37)

5.58
(4.95‑6.15)

6.37
(5.59‑7.00)

7.45
(6.48‑8.20)

8.47
(7.29‑9.32)

6hr 2.56
(2.32‑2.85)

3.37
(3.04‑3.74)

4.13
(3.71‑4.58)

5.07
(4.54‑5.61)

5.95
(5.29‑6.55)

6.85
(6.04‑7.53)

7.83
(6.85‑8.60)

9.22
(7.96‑10.1)

10.5
(8.99‑11.6)

12hr 3.04
(2.73‑3.40)

4.00
(3.60‑4.47)

4.94
(4.42‑5.51)

6.11
(5.43‑6.79)

7.21
(6.37‑7.99)

8.36
(7.31‑9.25)

9.63
(8.34‑10.7)

11.4
(9.76‑12.7)

13.2
(11.1‑14.6)

24hr 3.68
(3.39‑4.02)

5.05
(4.64‑5.50)

6.08
(5.58‑6.62)

7.57
(6.88‑8.21)

8.81
(7.94‑9.55)

10.2
(9.09‑11.0)

11.7
(10.3‑12.7)

13.9
(12.1‑15.2)

15.9
(13.6‑17.4)

2day 4.25
(3.90‑4.66)

5.79
(5.32‑6.33)

6.98
(6.38‑7.62)

8.70
(7.89‑9.48)

10.2
(9.13‑11.1)

11.8
(10.5‑12.8)

13.6
(11.9‑14.9)

16.3
(14.1‑18.0)

18.7
(15.8‑20.7)

3day 4.51
(4.16‑4.94)

6.12
(5.64‑6.69)

7.34
(6.73‑8.00)

9.07
(8.25‑9.87)

10.5
(9.49‑11.4)

12.1
(10.8‑13.2)

13.8
(12.2‑15.1)

16.5
(14.3‑18.1)

18.9
(16.1‑20.8)

4day 4.78
(4.42‑5.22)

6.46
(5.96‑7.04)

7.70
(7.08‑8.38)

9.44
(8.61‑10.3)

10.9
(9.85‑11.8)

12.4
(11.1‑13.5)

14.1
(12.5‑15.4)

16.7
(14.6‑18.3)

19.0
(16.4‑21.0)

7day 5.50
(5.09‑6.00)

7.34
(6.77‑7.98)

8.69
(7.98‑9.43)

10.6
(9.64‑11.4)

12.1
(10.9‑13.1)

13.7
(12.3‑14.8)

15.4
(13.7‑16.8)

17.9
(15.7‑19.6)

20.0
(17.3‑22.0)

10day 6.17
(5.75‑6.66)

8.12
(7.55‑8.75)

9.53
(8.84‑10.3)

11.5
(10.6‑12.4)

13.0
(11.9‑14.0)

14.7
(13.4‑15.9)

16.5
(14.8‑17.8)

19.1
(16.9‑20.7)

21.2
(18.5‑23.1)

20day 8.22
(7.72‑8.80)

10.6
(9.96‑11.3)

12.3
(11.5‑13.2)

14.6
(13.6‑15.6)

16.5
(15.2‑17.6)

18.4
(16.9‑19.7)

20.4
(18.6‑21.9)

23.3
(20.9‑25.1)

25.6
(22.7‑27.7)

30day 10.1
(9.51‑10.7)

12.9
(12.1‑13.7)

14.8
(13.9‑15.8)

17.4
(16.2‑18.5)

19.3
(18.0‑20.6)

21.3
(19.7‑22.8)

23.4
(21.5‑25.0)

26.2
(23.8‑28.2)

28.4
(25.6‑30.7)

45day 12.4
(11.7‑13.2)

15.8
(14.8‑16.8)

18.1
(17.0‑19.3)

21.3
(19.9‑22.6)

23.8
(22.1‑25.3)

26.3
(24.3‑28.0)

29.0
(26.6‑31.0)

32.8
(29.7‑35.1)

35.8
(32.1‑38.5)

60day 14.8
(14.0‑15.7)

18.6
(17.5‑19.7)

21.1
(19.9‑22.4)

24.5
(23.0‑25.9)

27.0
(25.2‑28.6)

29.5
(27.5‑31.3)

32.1
(29.7‑34.2)

35.7
(32.6‑38.1)

38.4
(34.8‑41.2)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of annual maxima series (AMS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation
frequency estimates (for a given duration and annual exceedance probability) will be greater than the upper bound (or less than the lower
bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than
currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

http://www.commerce.gov/
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MEMORANDUM 

 
 

 

 

 

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

From:  Brian Rubino, P.G. 

Date: June 15, 2022 

Re: P15004.1 Soil and Groundwater Investigation  
 H2OBX RV Park 
 
Cathleen, 
 
On Monday May 23, 2022, representatives from Quible visited the Site to conduct shallow soil borings in the 
location of potential a future stormwater collection basin or infiltration area.  The purpose of our evaluation was 
to understand lithologic conditions, to determine the depth and elevation of the Static Water Table (WT), Season 
High Water Table (SHWT), and to measure infiltration rates for Stormwater Management System design.   
 
Soils consisted of: 
 

▪ 0-6” bgs: organic topsoil with some mineral silt (10YR 3/3) 
▪ 6-12” bgs: sandy clayey loam (10 YR 4/2) 
▪ 12-28” bgs: sandy clayey loam (10 YR 5/2) 
▪ 28”- 54” bgs: clayey sand with organic streaks (10YR 2/2) 

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

Soil Boring Ground Elevation 
(ft); 

(NAVD 88) 

Groundwater Elevation 
(ft); (NAVD 88) 

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

Measured 
infiltration Rates 

(in/hr.) 

SB-1 4.80’ 3.31’ 3.60’ 1.89 

 
Ground elevation data was collected on the date of the soil borings using an RTK GPS system.  A temporary 
piezomter, using a two-inch .010 slot pvc well screen was installed at the boring locations and was allowed to 
recover for a period of at least 1 hour before the depth to groundwater was measured using an electronic water 
level checker. 
 
Infiltration rate field testing of the in-situ soils in the immediate vicinity of the soils boring location was conducted 
using a double ringed infiltrometer (12-inch inner diameter and 24-inch outer diameter).  This procedure 
measures the natural downward movement of water to the groundwater table which can be relied upon to 
design Site stormwater collection, storage and treatment systems in the area tested.  Prior to measuring the 
infiltration rates, water was added to the rings to saturate underlying soils until a constant infiltration rate was 
obtained.  Duplicate 15-minute infiltration tests were conducted and the results were averaged (see table 
above).   
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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 (http://
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 alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Currituck County, North Carolina
Survey Area Data:  Version 14, Sep 13, 2014

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

Date(s) aerial images were photographed:  Nov 27, 2010—Mar
29, 2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Currituck County, North Carolina (NC053)

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

CnA Conetoe loamy sand, 0 to 3
percent slopes

13.8 19.8%

Ds Dragston loamy fine sand 25.8 37.1%

Mu Munden loamy sand 29.9 43.0%

Totals for Area of Interest 69.4 100.0%

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

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

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

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

Custom Soil Resource Report
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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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Currituck County, North Carolina

CnA—Conetoe loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3rnf
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: Farmland of statewide importance

Map Unit Composition
Conetoe and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Conetoe

Setting
Landform: Ridges on marine terraces, ridges on stream terraces
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
Ap - 0 to 8 inches: loamy sand
E - 8 to 22 inches: loamy sand
Bt - 22 to 40 inches: sandy loam
BC - 40 to 46 inches: loamy sand
C - 46 to 80 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A

Minor Components

Leon
Percent of map unit: 5 percent
Landform: Flats on marine terraces

Custom Soil Resource Report
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Down-slope shape: Linear
Across-slope shape: Concave

Ds—Dragston loamy fine sand

Map Unit Setting
National map unit symbol: 3rnm
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: Farmland of statewide importance

Map Unit Composition
Dragston, drained, and similar soils: 45 percent
Dragston, undrained, and similar soils: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dragston, Drained

Setting
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 6 inches: loamy fine sand
E - 6 to 10 inches: loamy fine sand
Bt - 10 to 42 inches: sandy loam
2Cg - 42 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A/D

Custom Soil Resource Report
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Description of Dragston, Undrained

Setting
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 6 inches: loamy fine sand
E - 6 to 10 inches: loamy fine sand
Bt - 10 to 42 inches: sandy loam
2Cg - 42 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D

Minor Components

Portsmouth, undrained
Percent of map unit: 3 percent
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear

Nimmo, undrained
Percent of map unit: 2 percent
Landform: Flats on marine terraces, depressions on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear

Mu—Munden loamy sand

Map Unit Setting
National map unit symbol: 3rnr
Elevation: 0 to 20 feet
Mean annual precipitation: 42 to 58 inches

Custom Soil Resource Report
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Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Munden and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Munden

Setting
Landform: Ridges on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 9 inches: loamy sand
Bt - 9 to 37 inches: fine sandy loam
C - 37 to 72 inches: loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B

Minor Components

Nimmo, undrained
Percent of map unit: 5 percent
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear

Custom Soil Resource Report

13



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

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

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

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

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

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

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

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

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service,
U.S. Department of Agriculture Handbook 436.  http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_053577

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

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

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

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

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

14



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

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

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

Custom Soil Resource Report

15

























Stormwater Management Plan Narrative 

OBX Waterpark Adventure – Currituck County, NC 

September 26, 2024 

 

 
September 26, 2024   

WithersRavenel Project No. 24-0941   

Appendix 4: Stormwater Calculations 

NCDEQ Calculations 

Currituck County Calculations 

  



Project Name: DA-5 (Connecting to previously permitted wet detention basin)

Quible Project Number: P15004.1

Date: 9/24/2024

Currituck County Stormwater Calculations (In Lieu of Forms SW-002 and SW-003)

Step 1: Drainage Area 877,932.00                square feet

20.15 acres

Step 2: Determine Runoff Coefficient

C = 0.20

Step 3: Determine Time of Concentration

Sheet Flow

Tc1=

n = 0.1 (woods) Elev. Start = 15.64

L = 300 feet Elev. End = 7.72

P = 4 inch

S = 0.026 ft/ft

Tc1= 13.7 mins

Shallow Concentrated Flow

L = 266.5 feet Elev. Start = 7.72

S = 0.01 ft/ft Elev. End = 4.93

unpaved 1%

Vunpaved = 134.64 fpm

Tc2= 2.0 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 15.7 mins

Step 4: Determine Peak Rainfall Intensity

Time of Concentration

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 3.80 in/hr Interpolation Formula = X Y

1 12 4.06

2 15.72

3 30 2.80

3.80

Step 5: Determine the 2-year Pre-Development peak discharge, Q

Q = CIA

Q 2= 15.32 cfs

0.42(��)	.
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Step 6: Determine the weighted runoff coefficient, Cw for post-development

C - Value

Impervious Area = 237,455.20 sq.ft. 0.95

Open Area = 640,476.80 sq.ft. 0.25

Total = 877,932.00 sq.ft.

Cw = 0.44

Step 7: Determine Time of Concentration for post-development

Sheet Flow

Tc1=

n = 0.011 (smooth pavement)

L = 300.00 feet

P = 5 inch (From NOAA Rainfall Depth Data)

S = 0.010 ft/ft

Tc1= 3.1 mins

Shallow Concentrated Flow

Tc2= L = 511.00 ft

paved

Slope = 0.024 ft/ft

Paved Areas V = 1302(S
0.53

)

Unpaved Areas V = 972(S
0.53

)

V = 180.4 ft/min

Tc2= 2.8 mins

Channel Flow

77' of 18" RCP, 736' of 15" RCP TC3 = 43.1 mins

Tc = Tc1 + Tc2

Tc = 49.0 mins *5 min minimum Tc (worst case scenario)

Step 8: Determine Peak Rainfall Intensity

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.10 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 2.53 in/hr Interpolation Formula = X Y

1 30 3.27

2 48.99

3 60 2.10

2.53

Time of Concentration

0.42(��)	.
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Step 9: Determine the 5-year Post-Development peak discharge, Q

Q = CIA

Q5 = 22.40 cfs

Step 10: Determine the weighted curve number, CN, for the post-development conditions.

Hydrologic Soil Type: A (From NRCS Soils Report)

Land Use CN Area

Impervious Area 98 237,455.20

Open Space 49 640,476.80

Total = 877,932.00

CNW = 62.25

Step 11: Determine the 5-year post-development runoff depth, Q

P = 5 in

S = 6.06

Q = 1.46 in

Step 12: Determine the Runoff Volume, Vr

Q = 1.46 in

A = 20.15 acres

Vr = 2.45 ac-ft

Step 13: Determine the Required Storage Volume, Vs

Vr = 2.45 ac-ft

Q2-pre = 15.32 cfs

Q5-post = 22.40 cfs

Vs = 1247.10 CY

33,671.81 CF

Q = 
(��	.��)�
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P15004 

OBX Waterpark Adventure

9/26/2024

Drainage Area Calculations

(sq.ft.) (acre) (sq.ft.) (acre)

Drainage Area = 1,789,453.00 41.08 877,932.00 20.15

Open Space 707,982.00 16.25 0.00 0.00

Pond = 153,011.00 3.51 0.00 0.00

Buildings = 10,962.00 0.25

Asphalt = 454,620.00 10.44

Concrete Pads = 23,399.70 0.54

Ex. Impervious = 928,460.00 21.31 0.00 0.00

557,077.50 12.79 251,526.50 5.77

524,393.50 12.04 237,455.20 5.45

Runoff generated by 1.5" Rainfall Event (NCDEQ Simplified Method)
Ia = Impervious Percentage = Impervious Area/Drainage Area

Rv= Runoff Coefficient, 0.05+0.9Ia

Rd= Rain fall depth (1.5 in.)

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

Existing Proposed

Ia = 29.3% 27.1%

Rv= 0.31 0.29

Rd (in.)= 1.5 1.5

A (ac.) = 41.08 20.15

V (cf.)= 70236 32154

70,300.00                   cf

696,530.00                 cf

259,724.00                 cf

NCDOT Storage for RV Area (DA-5) = 32,154.26                   cf

33,700.00                   cf

293,424.00                 cf

Permanent pool Storage Provided In Original Wet Detention Basin 1 

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

-2 54157 0

55690 55690

-1 57223 55690

58792.5 58793

0 60362 114483

61968.5 61969

1 63575 176452

65996.5 65997

2 68418 242449

70113 21034

2.3 71808 263483

263483

Wet Pond Storage Required by Currituck County  =

NCDEQ Stormwater Calculations

Total Storage Provided NCDEQ (Existing Permit) =

Total County Storage Provided Per Previous Waterpark Site Plan =

DA-5 Storage Required by Currituck County  =

Previously Permitted Wet Detention Basin

Previously Permitted Drainage Area DA-5

Ex. Impervious (to be removed) = 

Total Treated Impervious (less 

existing) = 

Storage Provided in Wet Pond Per Previous State Permit =

Total Storage (cf.) Provided in Basin 1:



P15004 

OBX Waterpark Adventure

9/26/2024

Above Permanent Pool Storage Provided In Original Wet Detention Basin 1

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

2.3 71808 0

83231 58262

3 94654 58262

96963.5 96964

4 99273 155226

101498 101498

5 103723 256724

256724

Volume in Forebay for Original Basin 1

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

-2 10133 0

10551.5 10552

-1 10970 10552

11405.5 11406

0 11841 21958

12293 12293

1 12745 34251

13213 13213

2 13681 47464

13970 4191

2.3 14259 51655

51655

Total Storage (cf.) Provided in Basin 1:

Total Storage (cf.) Provided in Basin 1 Forebay:



P15004 

OBX Waterpark Adventure

9/26/2024

Abot_shelf = 79688 sf (1.8')

Aperm_pool = 86067 sf (2.3')

Abot_pond = 54157 sf (-2' Main only)

Vperm_pool = 315138 cf (2.3')

Depth = 4.3

Option 1 Dav = 3.7 feet

Option 2 Dav = 4.1 feet

Wet Detention Basin Supplement Calculations

Orifice Draw Down Calculations Basin 1
Q = CA(2gH)^0.5

H=Driving Head = D/3 = 0.90 ft.

C = orific coefficient = 0.6

Try orifice diameter = 5 in

A = Area = 3.14*(d^2)/4 = 0.136 sf

Q = CA(2gH)^0.5 = 0.623 cfs

Required Storage Volume = 70300.0 cf

Drawdown = Storage Volume / Q = 4.77 days



P15004 

OBX Waterpark Adventure

9/26/2024
Permanent pool Storage Provided In Expanded Wet Detention Basin 1 

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

-2 67001 0

68716 68716

-1 70431 68716

72181.45 72181

0 73931.9 140897

75716.95 75717

1 77502 216614

81490.5 81491

2 85479 298105

86044 25813

2.3 86609 323918

323918

Above Permanent Pool Storage Provided In Expanded Wet Detention Basin 1

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

2.3 86609 0

97521.8 68265

3 108434.6 68265

112432.25 112432

4 116429.9 180697

117317.95 117318

5 118206 298015

298015

Volume in Forebay for RV Area

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

-0.5 1704 0

2936 1468

0 4168 1468

6216 6216

1 8264 7684

10370.35 10370

2 12476.7 18054

13116.35 3935

2.3 13756 21989

21989

23%

Total Storage (cf.) Provided in Basin 1:

Total Storage (cf.) Provided in Basin 1:

Total Storage (cf.) Provided in Basin 1 Forebay:



Project Name: DA-6 (prev. permitted basin at WWTP)

Quible Project Number: P15004.1

Date: 9/24/2024

Currituck County Stormwater Calculations (In Lieu of Forms SW-002 and SW-003)

Step 1: Drainage Area 124,547.00       square feet

2.86 acres

Step 2: Determine Runoff Coefficient

C = 0.20

Step 3: Determine Time of Concentration

Sheet Flow

Tc1=

n = 0.1 (woods) Elev. Start = 10.12

L = 300 feet Elev. End = 7.5

P = 4 inch

S = 0.010 ft/ft

Tc1= 20.1 mins

Shallow Concentrated Flow

L = 51 feet

S = 0.01 ft/ft

unpaved

Vunpaved = 134.64 fpm

Tc2= 0.4 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 20.5 mins

Step 4: Determine Peak Rainfall Intensity

Time of Concentration

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 3.46 in/hr Interpolation Formula = X Y

1 12 4.06

2 20.51

3 30 2.80

3.46

Step 5: Determine the 2-year Pre-Development peak discharge, Q

Q = CIA

Q 2= 1.98 cfs

0.42(��)	.
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Step 6: Determine the weighted runoff coefficient, Cw for post-development

C - Value

Impervious Area = 47,319.00 sq.ft. 0.95

Open Area = 77,228.00 sq.ft. 0.25

Total = 124,547.00 sq.ft.

Cw = 0.52

Step 7: Determine Time of Concentration for post-development

Sheet Flow

Tc1=

n = 0.011 (smooth pavement)

L = 300.00 feet

P = 5 inch (From NOAA Rainfall Depth Data)

S = 0.010 ft/ft

Tc1= 3.1 mins

Shallow Concentrated Flow

Tc2= L = 10.00 ft

paved

Slope = 0.024 ft/ft

Paved Areas V = 1302(S
0.53

)

Unpaved Areas V = 972(S
0.53

)

V = 180.4 ft/min

Tc2= 0.1 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 5.0 mins *5 min minimum Tc (worst case scenario)

Step 8: Determine Peak Rainfall Intensity

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I5= 6.82

Step 9: Determine the 5-year Post-Development peak discharge, Q

Q = CIA

Q5 = 10.06 cfs

Time of Concentration

0.42(��)	.
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Step 10: Determine the weighted curve number, CN, for the post-development conditions.

Hydrologic Soil Type: A/D (From NRCS Soils Report)

Land Use CN Area

Impervious Area 98 47,319.00

Open Space 49 77,228.00

Total = 124,547.00

CNW = 67.62

Step 11: Determine the 5-year post-development runoff depth, Q

P = 5 in

S = 4.79

Q = 1.85 in

Step 12: Determine the Runoff Volume, Vr

Q = 1.85 in

A = 2.86 acres

Vr = 0.44 ac-ft

Step 13: Determine the Required Storage Volume, Vs

Vr = 0.44 ac-ft

Q2-pre = 1.98 cfs

Q5-post = 10.06 cfs

Vs = 571.15 CY

15,421.12 CF

Q = 
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DA-6 (prev. permitted basin at WWTP) date 9/26/2024

NCDEQ Stormwater Calculations page 1

(sq.ft.) (acre)

Drainage Area = 124,547 2.86

Open Space 77,228 1.77

Gravel = 0 0.00

Building = 5,701 0.13

Asphalt/concrete = 41,618 0.96

Impervious = 47,319 1.09

Existing to be removed (State Credit) = 0 0.00

Total Impervious (including permeable)  = 47,319 1.09

Runoff generated by Rainfall Event (NCDEQ Simplified Method)

Ia = Impervious Percentage = Impervious Area/Drainage Area

Rv= Runoff Coefficient, 0.05+0.9Ia

Rd= Rain fall depth 

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

A (1.5")

Ia = 38.0%

Rv= 0.39

Rd (in.)= 1.5

A (ac.) = 2.86

V (cf.)= 6103

Total Storage Required by NCDEQ = 6200 cf

Total Storage Required by Currituck County = 15,421.12 cf

Infiltration Basin Stormwater Calculations for State

Above Grade Storage Provided In Infiltration Basin (SHWT +/- 3.6')

Elev Area (sf) Avg area (sf)
Volume 

(cf)
Cum Vol. (cf)

6.70 19649 0

20032 6010

7.00 20415 6010

21059 10530

7.50 21703 16539 (Vg)

Above Grade Storage Provided = 16539 cf

4.1 in

Storage Calculations

Infiltration Basin (A)

A - Above Grade Storage



NCDEQ Stormwater Calculations (Cont.) date 9/26/2024

page 2

Front Infiltration Basin Drawdown Calculations

Hydraulic Conductivity = 1.6 in/hr

Max Stored Depth = 9.6 in

Drawdown Time = Stored Depth / Hydraulic Conductivity

Drawdown Time = 6.00 hrs or 0.25 days



Project Name: DA-7 (Area inbetween Wetlands)

Quible Project Number: P15004.1

Date: 9/24/2024

Currituck County Stormwater Calculations (In Lieu of Forms SW-002 and SW-003)

Step 1: Drainage Area 83,688.00         square feet

1.92 acres

Step 2: Determine Runoff Coefficient

C = 0.20

Step 3: Determine Time of Concentration

Sheet Flow

Tc1=

n = 0.1 (woods) Elev. Start = 4.5

L = 300 feet Elev. End = 3.9

P = 4 inch

S = 0.010 ft/ft

Tc1= 20.1 mins

Shallow Concentrated Flow

L = 98 feet

S = 0.01 ft/ft

unpaved

Vunpaved = 134.64 fpm

Tc2= 0.7 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 20.9 mins

Step 4: Determine Peak Rainfall Intensity

Time of Concentration

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 3.44 in/hr Interpolation Formula = X Y

1 12 4.06

2 20.86

3 30 2.80

3.44

Step 5: Determine the 2-year Pre-Development peak discharge, Q

Q = CIA

Q 2= 1.32 cfs

0.42(��)	.


�	.�	.�

��= 
(�����)(�����)

(�����)
+ ��

��=



Step 6: Determine the weighted runoff coefficient, Cw for post-development

C - Value

Impervious Area = 41,645.00 sq.ft. 0.95

Open Area = 42,043.00 sq.ft. 0.25

Total = 83,688.00 sq.ft.

Cw = 0.60

Step 7: Determine Time of Concentration for post-development

Sheet Flow

Tc1=

n = 0.011 (smooth pavement)

L = 300.00 feet

P = 5 inch (From NOAA Rainfall Depth Data)

S = 0.010 ft/ft

Tc1= 3.1 mins

Shallow Concentrated Flow

Tc2= L = 10.00 ft

paved

Slope = 0.024 ft/ft

Paved Areas V = 1302(S
0.53

)

Unpaved Areas V = 972(S
0.53

)

V = 180.4 ft/min

Tc2= 0.1 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 5.0 mins *5 min minimum Tc (worst case scenario)

Step 8: Determine Peak Rainfall Intensity

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I5= 6.82

Step 9: Determine the 5-year Post-Development peak discharge, Q

Q = CIA

Q5 = 7.84 cfs

Time of Concentration

0.42(��)	.
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Step 10: Determine the weighted curve number, CN, for the post-development conditions.

Hydrologic Soil Type: A (From NRCS Soils Report)

Land Use CN Area

Impervious Area 98 41,645.00

Open Space 49 42,043.00

Total = 83,688.00

CNW = 73.38

Step 11: Determine the 5-year post-development runoff depth, Q

P = 5 in

S = 3.63

Q = 2.31 in

Step 12: Determine the Runoff Volume, Vr

Q = 2.31 in

A = 1.92 acres

Vr = 0.37 ac-ft

Step 13: Determine the Required Storage Volume, Vs

Vr = 0.37 ac-ft

Q2-pre = 1.32 cfs

Q5-post = 7.84 cfs

Vs = 496.60 CY

13,408.19 CF

Q = 
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DA-7 (In between Wetlands) date 9/26/2024

NCDEQ Stormwater Calculations page 1

(sq.ft.) (acre)

Drainage Area = 83,688 1.92

Open Space 42,043 0.97

Gravel = 0 0.00

Building = 0 0.00

Asphalt/concrete = 41,645 0.96

Impervious = 41,645 0.96

Existing to be removed (State Credit) = 0 0.00

Total Impervious (including permeable)  = 41,645 0.96

Runoff generated by Rainfall Event (NCDEQ Simplified Method)

Ia = Impervious Percentage = Impervious Area/Drainage Area

Rv= Runoff Coefficient, 0.05+0.9Ia

Rd= Rain fall depth 

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

A (1.5")

Ia = 49.8%

Rv= 0.50

Rd (in.)= 1.5

A (ac.) = 1.92

V (cf.)= 5210

Total Storage Required by NCDEQ = 5300 cf

Total Storage Required by Currituck County = 13,408.19 cf

Infiltration Basin Stormwater Calculations for State

Above Grade Storage Provided In Infiltration Basin (SHWT +/- 3.6')

Elev Area (sf) Avg area (sf)
Volume 

(cf)
Cum Vol. (cf)

5.50 15810 0

16552 8276

6.00 17294 8276

18043 9022

6.50 18792 17298 (Vg)

Above Grade Storage Provided = 17298 cf

5.0 in

Storage Calculations

Infiltration Basin (A)

A - Above Grade Storage



NCDEQ Stormwater Calculations (Cont.) date 9/26/2024

page 2

Front Infiltration Basin Drawdown Calculations

Hydraulic Conductivity = 1.6 in/hr

Max Stored Depth = 12 in

Drawdown Time = Stored Depth / Hydraulic Conductivity

Drawdown Time = 7.50 hrs or 0.31 days



Project Name: DA-8

Quible Project Number: P15004.1

Date: 9/24/2024

Currituck County Stormwater Calculations (In Lieu of Forms SW-002 and SW-003)

Step 1: Drainage Area 718,600.20       square feet

16.50 acres

Step 2: Determine Runoff Coefficient

C = 0.20

Step 3: Determine Time of Concentration

Sheet Flow

Tc1=

n = 0.1 (woods) Elev. Start = 10.5

L = 300 feet Elev. End = 4.5

P = 4 inch Length = 915

S = 0.006 ft/ft

Tc1= 24.7 mins

Shallow Concentrated Flow

L = 615 feet

S = 0.006 ft/ft

unpaved

Vunpaved = 24.98 fpm

Tc2= 24.6 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 49.3 mins

Step 4: Determine Peak Rainfall Intensity

Time of Concentration

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 1.45 in/hr Interpolation Formula = X Y

1 12 4.06

2 49.31

3 30 2.80

1.45

Step 5: Determine the 2-year Pre-Development peak discharge, Q

Q = CIA

Q 2= 4.78 cfs

0.42(��)	.
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Step 6: Determine the weighted runoff coefficient, Cw for post-development

C - Value

Impervious Area = 407,844.30 sq.ft. 0.95

Open Area = 310,755.90 sq.ft. 0.25

Total = 718,600.20 sq.ft.

Cw = 0.65

Step 7: Determine Time of Concentration for post-development

Sheet Flow

Tc1=

n = 0.011 (smooth pavement)

L = 91.00 feet

P = 5 inch (From NOAA Rainfall Depth Data)

S = 0.010 ft/ft

Tc1= 1.2 mins

Shallow Concentrated Flow

Tc2= L = 1951.00 ft

unpaved

Slope = 0.001 ft/ft

Paved Areas V = 1302(S
0.53

)

Unpaved Areas V = 972(S
0.53

)

V = 25.0 ft/min

Tc2= 78.1 mins

Channel Flow

217' of 18" pipe @ 0.3% slope Tc3 = 3.71

Tc = Tc1 + Tc2

Tc = 83.0 mins *5 min minimum Tc (worst case scenario)

Step 8: Determine Peak Rainfall Intensity

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.10 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 1.78 in/hr Interpolation Formula = X Y

1 60 2.10

2 82.99

3 120 1.26

1.78

Step 9: Determine the 5-year Post-Development peak discharge, Q

Q = CIA

Q5 = 18.99 cfs

Time of Concentration

0.42(��)	.


�	.�	.�

��= 
(�����)(�����)

(�����)
+ ��

��=



Step 10: Determine the weighted curve number, CN, for the post-development conditions.

Hydrologic Soil Type: A (From NRCS Soils Report)

Land Use CN Area

Impervious Area 98 407,844.30

Open Space 49 310,755.90

Total = 718,600.20

CNW = 76.81

Step 11: Determine the 5-year post-development runoff depth, Q

P = 5 in

S = 3.02

Q = 2.61 in

Step 12: Determine the Runoff Volume, Vr

Q = 2.61 in

A = 16.50 acres

Vr = 3.58 ac-ft

Step 13: Determine the Required Storage Volume, Vs

Vr = 3.58 ac-ft

Q2-pre = 4.78 cfs

Q5-post = 18.99 cfs

Vs = 4326.00 CY

116,802.02 CF

Q = 
(��	.��)�

(��	.
�)
S = 

�			

��
− 10

Vr = 
 

��
∗ "

Vs = 1613.33*Vr*(1 - 
 

�
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DA-8 date 9/26/2024

NCDEQ Stormwater Calculations page 1

(sq.ft.) (acre)

Drainage Area = 718,600 16.50

Open Space 310,756 7.13

Concrete pads = 21,500 0.49

Building = 11,231 0.26

Asphalt/concrete = 371,216 8.52

Impervious = 403,947 9.27

Existing  = 3,897 0.09

Total Impervious (including permeable)  = 407,844 9.36

Runoff generated by Rainfall Event (NCDEQ Simplified Method)

Ia = Impervious Percentage = Impervious Area/Drainage Area

Rv= Runoff Coefficient, 0.05+0.9Ia

Rd= Rain fall depth 

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

A (1.5")

Ia = 56.8%

Rv= 0.56

Rd (in.)= 1.5

A (ac.) = 16.50

V (cf.)= 50392

Total Storage Required by NCDEQ = 50400 cf

Total Storage Required by Currituck County = 116,802.02 cf

Infiltration Basin Stormwater Calculations for State

Above Grade Storage Provided In Infiltration Basin (SHWT +/- 3.6')

Elev Area (sf) Avg area (sf)
Volume 

(cf)
Cum Vol. (cf)

5.6 48575.7 0

54033 21613

6.00 59491 21613

62396 62396

7.00 65302 84010

66787 33393

7.50 68272 117403 (Vg)

Above Grade Storage Provided = 117403 cf

3.5 in

Storage Calculations

Infiltration Basin (A)

A - Above Grade Storage



NCDEQ Stormwater Calculations (Cont.) date 9/26/2024

page 2

Front Infiltration Basin Drawdown Calculations

Hydraulic Conductivity = 1.6 in/hr

Max Stored Depth = 18 in

Drawdown Time = Stored Depth / Hydraulic Conductivity

Drawdown Time = 11.25 hrs or 0.47 days



Stormwater Management Plan Narrative 
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Appendix 5: NFF Calculations 
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ISO Fire Flow Worksheet

Sample
Needed Fire Flow Work Sheet (ISO formulas) NFF = (Ci)(Oi)(Xi+Pi)

C=18F(Ai)^0.5

Address: 8528 Caratoke Highway Currituck County, NC

Project Name: H2OBX RV Resort Occupancy Type: C-2

Construction Type: Typical wood construction Number of Stories: 1

STEP 1 Take the area, which is 100% sq. ft. of the first floor plus the following percentage

of the total area of the other floors.

First Floor 3870 Sq. Ft. @ 100%

Buildings classified as construction classes I-IV: 25% of all other floors

Buildings classified as construction classes V-VI: 50% of all other floors

Total other floors 0

Total Area All 3870

STEP 2 Take the Square Root of  the Area 62

Now mulitiply by "F", which is the coefficient for the construction type:

F = Coefficient related to the class of construction as determined by using the

construction type found in SBCCI

Construction Type Class F Value

Frame VI 1.5

Joist Masonry VI 1

Non-combustible IV 0.8

Heavy Timber III 0.8

Modified fire resistance II 0.6

Fire resistive I 0.6

F  Value Selected 1.5

Square Root of the Area x F 93

Square Root of the Area x F x 18 1680 = C Value

STEP 3 Round off the C value to the nearest 250 GPM (round up or down)

C values ranging from Use

500 to 625 500

626 to 875 750

876 to 1125 1000

1126 to 1375 1250

1376 to 1625 1500

1626 to 1875 1750

1876 to 2125 2000

2126 to 2375 2250

2376 to 2625 2500

2626 to 2876 2750

2876 to 3125 3000

3126 to 3375 3250

Rounded to the nearest 250 GPM 1750
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ISO Fire Flow Worksheet

Sample Continued

STEP 4 Multiply result of rounded off GPM by the Occupancy Factor (Oi) Occupancy Factor

Noncombustible (C-1) = No active fuel loads such as storage of asbestos, 0.75

clay, glass, marble, stone, or metal products.

Limited - Combustible (C-2) = Limited fuel loads such as airports, 0.85

apartments, art studios, auto repair, auto showroom, aviaries, banks, 

barber shops, beauty shops, churches, clubs, cold storage warehouses,

day care center, educational occupancies, gas stations, green houses,

health clubs, hospitals, jails, libraries, medical labs, motels, museums,

nursing homes, offices, radio stations, recreation centers, and rooming

houses.

Combustible (C-3) = Moderate fuel loads such as auto part stores, auto 1.0

repair training center, bakery, bookstores, bowling centers, casinos,

commercial laundries, contractor equipment storage, dry cleaners with no 

flammable fluids, leather processing, municipal storage buildings, nursery

sales stores, pavilions, pet shops, photographic supplies, printers, 

restaurants, shoe repair, supermarkets, theaters, vacant buildings, 

and most wholesale & retail sales ocuppancies.

Free-Burning (C-4) = Active fuel loads such as aircraft hangers, cabinet 1.15

making, combustible metals, dry cleaners using flammable fluids, feed 

stores, furniture stores, kennels, lumber, packaging and crating, paper

products manufacturing, petroleum bulk distribution centers, tire

manufacturers, tire recapping or retreading, wax products, and wood

working shops.

Rapid-Burning (C-5) = Contents that burn with great intensity, 1.25

spontaneously ignite, have flammable or explosive vapors, or 

large quantities of dust such as ammunition, feed mills, 

fireworks, flammable compressed gases, flammable liquids, flour mills,

highly flammable solids, matches, mattress factories, nitrocellulose-based

products, rag storage, upholstery shops, & waste paper storage.

Occupancy Factor Selected 0.85

Rounded GPM x Oi 1487.5
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ISO Fire Flow Worksheet

Sample Continued

STEP 5 Now consider the exposure factor (Xi) - (Separation between buildings)

Distance (feet to the exposed building) Xi >3 stories

0-10 0.22 0.47

11-30 0.18 0.43

31-60 0.13 0.38

61-100 0.09 0.34

Distance Selected 100

Xi (from table) 0.09

Multiply GPM from step 4 by (1+Xi) 

1487.5 x (1+0.09)

Fire flow required 1621

STEP 6 Approved Fire Sprinkler System Credit 25%

Take  fire flow from step 5 and multiply by sprinkler credit of 0.25

Sprinkler credit = 3,673 x 0.25 405

Now subtract sprinkler credit from fire flow in step 5

Fire Flow Required 1216.031 N/A

STEP 7 Take value from step 6 and 

Round to nearest 250 gpm under 2,500 gpm

Round to nearest 500 gpm over 2,500 gpm

Needed Fire Flow 1500

Notice: Fire hydrant distribution requirements are based on distance from fire hydrant to the structure.  The 

following restrictions for fire flow apply:

Distance from hydrant to structure Max Flow Credit (gpm per hydrant)

Within 300 feet 1,000

301 to 600 feet 670

601 to 1,000 feet 250

per LDC 6.4.4 Fire hydrant & flow requirements: Central water systems shall be designed and constructed

for an economic service life of not less than 20 years and in accordance with the fire protection requirements

of the Insurance Services Office.
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TO:  Warren Eadus, P.G. 
  Director of Environmental Services 
  West Region 
 
FROM:  Kenneth Ellis 
  Owner 
  H2OBX LLC 
 
DATE:  September 25, 2024 
 
RE:  H2OBX LLC Willingness to serve related to H2OBX RV Resort 
 

 
As you are aware, H2OBX LLC owns the wastewater treatment facility on its property and 
provides wastewater treatment service to the H2OBX waterpark.  

The existing facility has additional unused capacity. H2OBX LLC is willing and able, and hereby 
agrees, to accommodate the wastewater needs for the H2OBX RV Resort.  

If you have any questions, please do not hesitate to reach out to me.  
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Saunders, Cathleen

From: May, David <david.may@deq.nc.gov>

Sent: Wednesday, September 25, 2024 10:05 AM

To: Saunders, Cathleen

Cc: Toppen, Sarah A; Tankard, Robert; Strader, Mike

Subject: [EXTERNAL] RE: [External] H2OBX WWTP

CAUTION: This email originated from outside of WithersRavenel.  Do not click links or open attachments unless you 
recognize the sender and know the content is safe. 

Hi Cathleen, 

 

Thanks for the inquiry. 

 

Our o�ice will plan to provide a document back to you soon (related to capacity for the referenced project). 

 

Thanks 

 

David May, L.G.   

Supervisor, Water Quality Regional Operations Section, Washington Regional O�ice 

Division of Water Resources | North Carolina Department of Environmental Quality  

O�ice: (252) 948-3939 | Cell: (252) 402-8985 

david.may@deq.nc.gov 
 

 
 

 

 

 

From: Saunders, Cathleen <csaunders@withersravenel.com>  

Sent: Wednesday, September 25, 2024 7:31 AM 

To: Tankard, Robert <robert.tankard@deq.nc.gov>; Toppen, Sarah A <Sarah.Toppen@deq.nc.gov>; Bullock, Robert 

<robert.e.bullock@deq.nc.gov> 

Cc: Strader, Mike <mstrader@withersravenel.com> 

Subject: [External] H2OBX WWTP 

 

CAUTION: External email. Do not click links or open attachments unless verified. Report suspicious emails with the Report Message 

button located on your Outlook menu bar on the Home tab. 

 You don't often get email from csaunders@withersravenel.com. Learn why this is important   
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All,  

I have a unique request from Currituck County I’m hoping you can provide some assistance with. We are currently 

working on an RV Park to be built behind the Waterpark on Caratoke Hwy. These facilties are proposed to be 

connected and treated through the downstream WWTP (WQ0038695 attached for reference). We acknowledge 

that a fast-track application, including a flow tracking form, from the applicant (ie. WWTP owner) will be required 

for the gravity sewer installation and associated pump station. However, the County is requiring that we provide an 

email/letter from NCDEQ prior to our Thursday submittal stating that the plant has su�icient capacity. Please note 

the existing permit is for a 60,000 gpd WWTP; actual and peak flow for the waterpark connection is anticipated 

below 30,000 gpd and the proposed flows from the RV Park are 27,200 gpd. Is this something your group could 

provide some guidance/documentation on?   

 

Thank you,  

Cathleen Saunders, P.E. 
S E N I O R  P R O J E C T  M A N A G E R   
 

 

 

 

 

 

 

 

 

 

  
 

t: 919.469.3340  d: 252.202.7112  Cary, NC  W I T H E R S R A V E N E L . C O M
 

 

   
 

 

 

 
Email correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third parties by an authorized 
state official. 
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TO:  Warren Eadus, P.G. 
  Director of Environmental Services 
  West Region 
 
FROM:  Kenneth Ellis 
  Owner 
  H2OBX LLC 
 
DATE:  September 25, 2024 
 
RE:  H2OBX RV PARK OPERATIONAL PLAN 
 

 
The following plan addresses the minimum requirements of Currituck County UDO 4.2.4 J(3)(h) 
“Operational Plan”.   This plan may be adjusted as required by the owner or operator and with 
coordination and approval by Currituck County.   
 
At all times the H2OBX RV Park will operate as follows: 
 

1. RV Park Closure(s) 
a. The RV Park will be closed annually from January 1-February 1.  Additional 

closure times may occur at the owners’ discretion.  
 

2. Employees and related persons residing at the RV Park during Seasonal Operation 
a. No more than 15 employees (not related persons) may reside at the RV Park 

during Seasonal Operation. 
 

3. Employees and related persons residing at the RV Park during RV Park Closure 
a. No employees may reside at the RV Park during RV Park Closure. 

 
As stated above, this is a preliminary operating guideline. As we move closer to opening, if more 
information or detail is needed, we would be happy to provide.  
 

 

 



 

8466 Caratoke Highway, Building 400 | Powells Point, NC 27966 
t: 252-491-8147 | f: 919.467.6008 | www.withersravenel.com | License No. F-1479 

Asheville | Cary | Charlotte | Greensboro | Pittsboro | Powells Point | Raleigh | Southern Pines | Wilmington 

September 25, 2024 
 
Carl Dunn, P.E. 
Environmental Engineer 
Division of Energy, Mineral, and Land Resources 
Land Quality Section – Washington Regional Office 
North Carolina Department of Environmental Quality 
943 Washington Square Mall 
Washington, North Carolina 27889 
 
RE:  Stormwater Management Plan (High Density Application) 
 H2OBX RV Park & Waterpark Resort 
 Powells Point, Currituck County, NC 
 
Mr. Dunn, 
 
On behalf of H2OBX, LLC, WithersRavenel hereby submits for your review and approval a 
High-Density Stormwater Management Permit package for the above referenced project 
located in Powells Point, Currituck County.  
 
Concurrently, we respectfully request to modify SW7160706. the existing stormwater 
permit needs to be updated to reflect the current project information as well as expansion 
of the existing wet pond and infiltration basin (swale #3). A copy of the existing permit has 
been included. 
 
The following items are included and shall be considered part of this submittal package: 

1. A Review Fee Check in the amount of $2,250.00 made payable to “NCDEQ” (for 4 
SCMS or more); 

2. A Permit Renewal Fee Check in the amount of $750.00 made payable to 
“NCDEQ”; 

3. One (1) original and one (1) copy of the Stormwater Management Permit 
Application Form (SWU-101); 

4. One (1) original of the Wet Detention Basin and Infiltration Basins Operation & 
Maintenance Agreement; 

5. One (1) original of the Wet Detention Basin and Infiltration Basins Supplement 
Form; 

6. One (1) original and one (1) copy of the Stormwater Management Permit 
Application Form (SWU-101) Modification Request, and Permit Renewal form; 

7. One (1) original and one (1) copy of the Permit Information Update form; 
8. One (1) copy of existing stormwater permit SW7160706;  
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9. One (1) copy of Property Deed 1512 Page 459, Plat R Page 207; 
10. One (1) USGS map with site location identified; 
11. One (1) copy of the NC SOS Documentation; 
12. One (1) copy of the Stormwater Narrative and associated soils data for the Wet 

Pond and associated Infiltration Basins; 
13. Two (2) full size copies of the Plan Set pages 1, 4, 6, & 7. 

 
Please do not hesitate to contact me at (252) 491-8147 or csaunders@withersravenel.com 
should you have any questions or require any additional information. 
 
Thank you for your attention to this project. 

 
Sincerely, 
WithersRavenel 
 
Nadeen Dashti, E.I. 
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DEMLR USE ONLY 

Date Received Fee Paid Permit Number 

   

Applicable Rules: � Coastal SW – 1995 � Coastal SW – 2008 � Ph II - Post Construction 
(select all that apply) � Non-Coastal SW- HQW/ORW Waters � Universal Stormwater Management Plan 
  � Other WQ Mgmt Plan:    

 

Form SWU-101   Version July 26, 2024 Page 1 of 6 

State of North Carolina 
Department of Environmental Quality 

Division of Energy, Mineral and Land Resources 
 

POST-CONSTRUCTION STORMWATER MANAGEMENT PERMIT APPLICATION FORM 
This form may be photocopied for use as an original. 

I. GENERAL INFORMATION 

1. Project Name (subdivision, facility, or establishment name - should be consistent with project name on plans, 
specifications, letters, operation and maintenance agreements, etc.): 

H2OBX RV & Waterpark Resort  

2. Location of Project (street address): 

8526 Caratoke Hwy  

City:Powells Point                                                   County:Currituck                       Zip:27966  

3. Directions to project (from nearest major intersection): 

From the intersection of US 158 and SR 1111 (Spot Road) head southeast on US 158 for approximately .7 

miles. The site is located on the right side of US 158.   

       

       

4. Latitude:36° 06’ 44” N   Longitude:75° 50’ 04” W   of the main entrance to the project. 
 
II. PERMIT INFORMATION: 
1. a. Specify whether project is (check one): New         Modification          Renewal w/ Modification† 

                                                                                     †Renewals with modifications also requires SWU-102 – Renewal Application Form 

 b. If this application is being submitted as the result of a modification to an existing permit, list the existing 
permit number        , its issue date (if known)      , and the status of 
construction:  Not Started Partially Completed*  Completed*  *provide a designer’s 
certification 

2. Specify the type of project: 

Low Density High Density Drains to an Offsite Stormwater System Other 

3. If this application is being submitted as the result of a previously returned application or a letter from 
DEMLR requesting a state stormwater management permit application, list the stormwater project 
number, if assigned,        and the previous name of the project, if different than currently 
proposed,        . 

4. a. Additional Project Requirements (check applicable blanks; information on required state permits can be 
obtained by contacting the Customer Service Center at 1-877-623-6748): 

CAMA Major Sedimentation/Erosion Control: 60.5  ac of Disturbed Area  

NPDES Industrial Stormwater 404/401 Permit: Proposed Impacts        

 b. If any of these permits have already been acquired please provide the Project Name, Project/Permit Number, 
issue date and the type of each permit:       

       
5.  Is the project located within 5 miles of a public airport?               No                Yes  
  If yes, see S.L. 2012-200, Part VI: http://portal.ncdenr.org/web/lr/rules-and-regulations 
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Form SWU-101     Version July 26, 2024 Page 2 of 8 

III. CONTACT INFORMATION 

1. a. Print Applicant / Signing Official’s name and title (specifically the developer, property owner, lessee, 
designated government official, individual, etc. who owns the project): 

Applicant/Organization:H2OBX, LLC  

Signing Official & Title:Jeffrey Malarney  

 b. Contact information for person listed in item 1a above: 

Street Address:13 Green Mountain Drive  

City:Cohoes  State:NY   Zip:12047  

Mailing Address (if applicable):13 Green Mountain Drive  

City:Cohoes  State:NY   Zip:12047  

 Phone:  (518 )   369-2422  Fax:  (      )          

 Email:kene@aquaticgroup.com  

 c. Please check (one) the appropriate box. The applicant listed above is: 
 The property owner (Skip to Contact Information, item 3a) 
 Lessee* (Attach a copy of the lease agreement and complete Contact Information, item 2a and 2b below) 
 Purchaser* (Attach a copy of the pending sales agreement and complete Contact Information, item 2a and 
2b below) 
 Developer* (Complete Contact Information, item 2a and 2b below.)  

  
2. a. Print Property Owner’s name and title below, if you are the lessee, purchaser or developer.  (This is the 

person who owns the property that the project is located on):  

Property Owner/Organization:       

Signing Official & Title:       

 b. Contact information for person listed in item 2a above: 

Street Address:       

City:       State:        Zip:       

Mailing Address (if applicable):       

City:       State:        Zip:       

 Phone:  (      )          Fax:  (      )          

 Email:       
 
3. a.  (Optional) Print the name and title of another contact such as the project’s construction supervisor or other 

person who can answer questions about the project:  

Other Contact Person/Organization:Kenneth Ellis  

Signing Official & Title:Managing Member  

 b. Contact information for person listed in item 3a above: 

Mailing Address:1 E Ridge Rd  

City:Loudonville  State:NY   Zip:12211  

 Phone:  (518 )   369-2422  Fax:  (      )          

 Email:kene@aquaticgroup.com  

4. Local jurisdiction for building permits: Currituck County  

Point of Contact:Bill Newns  Phone #:  (252 )   202-5398  

 Email:       
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Form SWU-101     Version July 26, 2024 Page 3 of 8 

IV. PROJECT INFORMATION 

1. In the space provided below, briefly summarize how the stormwater runoff will be treated.  
Storwater will be conveyed to multiple bmp's including a wet detention basin and infiltration basins.  
       
       

2. a. If claiming vested rights, identify the supporting documents provided and the date they were approved: 
 Approval of a Site Specific Development Plan or PUD  Approval Date:        
 Valid Building Permit   Issued Date:        
 Other:          Date:        

 b. If claiming vested rights, identify the regulation(s) the project has been designed in accordance with:  
 Coastal SW – 1995  Ph II – Post Construction 

3. Stormwater runoff from this project drains to the Pasquotank    River basin. 

4.   Total Property Area: 96,77 acres 5. Total Coastal Wetlands Area: 1.82 acres 
   6. Total Surface Water Area:       acres 

7. Total Property Area (4) – Total Coastal Wetlands Area (5) – Total Surface Water Area (6) = Total Project 
Area+: 94.95 acres 

+ Total project area shall be calculated to exclude the following:  the normal pool of impounded structures, the area between the banks 

of streams and rivers, the area below the Normal High Water (NHW) line or Mean High Water (MHW) line, and coastal wetlands 

landward from the NHW (or MHW) line. The resultant project area is used to calculate overall percent built upon area (BUA).  Non-

coastal wetlands landward of the NHW (or MHW) line may be included in the total project area. 

8. Project percent of impervious area: (Total Impervious Area / Total Project Area) X 100  =       % 

9. How many drainage areas does the project have?4 (For high density, count 1 for each proposed SCM.  For 
low density and other projects, use 1 for the whole property area. If there are multiple receiving streams, 
provide the drainage areas within the project area to each stream.) 

10. Complete the following information for each drainage area directed to an SCM or low density area identified in 
Project Information item 9.  If there are more than four drainage areas in the project, attach an additional 
sheet with the information for each area provided in the same format as below.   

 
Basin Information Drainage Area 5 Drainage Area 6 Drainage Area 7 Drainage Area 8 

Receiving Stream Name Albemarle 
Sound 

Albemarle 
Sound 

Albemarle 
Sound 

Albemarle 
Sound 

Stream Class  * SB SB SB SB 

Stream Index Number * 30 30 30 30 

Total Drainage Area (sf)       124,547 83,688       

On-site Drainage Area (sf)       124,547 83,688       

Off-site Drainage Area (sf) 0 0 0       

Proposed Impervious Area** (sf)       47,319 47,319       

% Impervious Area** (total)       38% 49.8%       

 
Impervious** Surface Area Drainage Area 5 Drainage Area 6 Drainage Area 7 Drainage Area 8 

On-site Buildings/Lots (sf)       5,701             

On-site Streets  (sf)                         

On-site Parking  (sf)       41,618 41,645       

On-site Sidewalks  (sf)                         

Other on-site  (sf)                         

Future (sf)                         

Off-site  (sf)                         

Existing BUA*** (sf)                         

Total  (sf):       47,319 41,645       

 *  Stream Class and Index Number can be determined at: https://www.deq.nc.gov/about/divisions/water-resources/water-
planning/classification-standards/classifications  

 **  Impervious area is defined as the built upon area including, but not limited to, buildings, roads, parking areas, sidewalks, 
gravel areas, etc. 

*** Report only that amount of existing BUA that will remain after development. Do not report any existing BUA that is to be 
removed and which will be replaced by new BUA. See definition 15A NCAC 02H .1002(17). 
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Form SWU-101     Version July 26, 2024 Page 4 of 8 

11. How was the off-site impervious area listed the Section IV, 10 Tables determined? Provide documentation. 
The site has been surveyed by Quible & Associates, P.C.  

       

Projects in Union County: Contact DEMLR Central Office staff to check if the project is located within a 
Threatened & Endangered Species watershed that may be subject to more stringent stormwater requirements as 
per 15A NCAC 02B .0600. 
 
V. SUPPLEMENT AND O&M FORMS 

The applicable state stormwater management permit supplement and operation and maintenance (O&M) forms 
must be submitted for each SCM specified for this project.  The latest versions of the forms can be downloaded 
from https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-
program/stormwater-design-manual.  For SCMs subject to older design standards or offsite projects, the archived 
supplement can be found from https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-
resources/stormwater/stormwater-program/stormwater-design-manual/archived-stormwater-design-manual-
supplemental-forms 
 
VI. CHECKLIST OF SUBMITTAL REQUIREMENTS FOR AN ADMINISTRATIVELY COMPLETE 

APPLICATION PACKAGE PER 15A NCAC 02H .1042(2) 

Only complete application packages will be accepted and reviewed by the Division of Energy, Mineral and 
Land Resources (DEMLR).  An administratively complete application package includes all of the items 
listed below.  A detailed application instruction sheet and SCM checklists are available from 
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/post-construction-
program/new-permits-permit-modifications.  The complete application package should be submitted to the 
appropriate DEMLR Office.  (The appropriate office may be found by locating project on the interactive online 
map at https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-
program/post-construction-program.) 
 
Please indicate that the following required information have been provided by initialing in the space 
provided for each item. All original documents MUST be signed and initialed in blue ink. Download the latest 
versions for each submitted application package from https://www.deq.nc.gov/about/divisions/energy-mineral-
and-land-resources/stormwater/stormwater-program.  

 Initials 
1. Original and one copy of the Stormwater Management Permit Application Form.    

2. Original and one copy of the signed and notarized Deed Restrictions & Protective   
Covenants Form or, for major modifications, a copy of the recorded deed restrictions and 
protective covenants limiting the built-upon area so that it does not exceed the capacity of 
the SCM(s) or the BUA thresholds. (if required as per Part VII below) 

Deed book:         Page No:        Relevant section:          

3. Original of the applicable Supplement Form(s) (sealed, signed and dated) and O&M   
agreement(s) for each SCM. (please refer to Section V for more information) 

4. Appropriate permit application processing fee per NCGS 143-215.3D(e)(2) payable to 
NCDEQ.   
A full list of fee adjustments is available on the DEQ website: 
https://www.deq.nc.gov/accessdeq/permit-fees-2023-updates   
(For an Express review, refer to: https://www.deq.nc.gov/accessdeq/express-permitting for 
information on the Express program and the associated fees.  Contact the appropriate 
Coastal regional office Express Permit Coordinator for additional information and to 
schedule the required application meeting.) 

5. A detailed narrative (one to two pages) describing the stormwater treatment/management for    
the project.  This is required in addition to the brief summary provided in the Project     
Information, item 1.  

6. A USGS map identifying the site location.  If the receiving stream is reported as class SA           ___________ 
or the receiving stream drains to class SA waters within ½ mile of the site boundary, include  
the ½ mile radius on the map. 

7. Sealed, signed, and dated calculations (one copy).   

  

____________ 
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Form SWU-101     Version July 26, 2024 Page 5 of 8 

8. Two sets of plans folded to 8.5” x 14” (sealed, signed, & dated), including:   
a. Development/Project name. 
b. Engineer and firm. 
c. Location map with named streets and NCSR numbers. 
d. Legend. 
e. North arrow. 
f. Scale. 
g. Revision number and dates. 
h. Identify all surface waters on the plans by delineating the normal pool elevation of   

impounded structures, the banks of streams and rivers, the MHW or NHW line of tidal   
waters, and any coastal wetlands landward of the MHW or NHW lines. 
• Delineate the vegetated setback landward from the normal pool elevation of impounded   

structures, the banks of streams or rivers, and the MHW (or NHW) of tidal waters. 
i. Dimensioned property/project boundary with bearings & distances. 
j. Site Layout with all BUA identified and dimensioned. 
k. Existing contours, proposed contours, spot elevations, finished floor elevations. 
l. Details of roads, drainage features, collection systems, and stormwater control measures  

(including any applicable SCM planting plans). 
m. Wetlands delineated, or a note on the plans that none exist.  (Must be delineated by a   

qualified person; identify the person who made the determination on the plans. 
n. Existing drainage (including off-site), drainage easements, pipe sizes, runoff calculations. 
o. Drainage areas delineated (included in the main set of plans, not as a separate document). 

9. Copy of any applicable soils report with the associated SHWT elevations (Please identify      
elevations in addition to depths) as well as a map of the boring locations with the existing                   
elevations and boring logs. Include an 8.5”x11” copy of the NRCS County Soils map with the                   
project area clearly delineated.  For projects with infiltration SCMs, the report should also                        
include the soil type, expected infiltration rate, and the method of determining the infiltration rate.   
(Infiltration Devices submitted to WiRO: Schedule a site visit for DEMLR to verify the SHWT 

Prior to submittal, (910) 796-7378.) 

10. A copy of the most current property deed. Deed book: 1512   Page No: 459    

11. For corporations and limited liability corporations (LLC): Provide documentation from the NC    
Secretary of State or other official documentation, which supports the titles and positions held   
by the persons listed in Contact Information, item 1a, 2a, and/or 3a per 15A NCAC 2H.1040(1).  
The corporation or LLC must be listed as an active corporation in good standing with the NC   
Secretary of State, otherwise the application will be returned. 
http://www.secretary.state.nc.us/Corporations/CSearch.aspx 

12. If the applicant is not the property owner, a copy of a lease agreement, affidavit, or other     ___________ 
document showing that the applicant has obtained legal rights to submit a stormwater permit 
application within the proposed project area; 

13. If applicable, a copy of any recorded drainage, maintenance, or operation and maintenance   
easements demonstrating ownership interest sufficient to operate the SW system. 
Deed book:         Page No:        Relevant section:        

14. If a modification to an existing permit: 
a. The applicant / permit holder will remain the same and permit has not and will   

             not expire within the next 180 days. 
b. Signed, sealed & dated Designer Certification Forms 
c. Copies of the following documents recorded with the County Register of Deeds  

i. Deed restrictions and protective covenants limiting the BUA so that it  
   does not exceed the capacity of the SCM(s) or the BUA thresholds. 

ii. Drainage easements, when applicable. 
iii. Operation & Maintenance Agreement 
iv. Final subdivision plat referencing the Operation & Maintenance Agreement 

 
 

 
 

____________ 

____________ 

____________ 

____________ 

____________ 

____________ 
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Form SWU-101     Version July 26, 2024 Page 6 of 8 

VII. DEED RESTRICTIONS AND PROTECTIVE COVENANTS 

For all subdivisions, outparcels, and future development, the appropriate property restrictions and protective 
covenants are required to be recorded prior to the sale of any lot.  If lot sizes vary significantly or the proposed 
BUA allocations vary, a table listing each lot number, lot size, and the allowable built-upon area must be provided 
as an attachment to the completed and notarized deed restriction form.  The appropriate deed restrictions and 
protective covenants forms can be downloaded from https://www.deq.nc.gov/about/divisions/energy-mineral-and-
land-resources/stormwater/stormwater-program/post-construction-program/post-construction-forms. Download 
the latest versions for each submittal.  

In the instances where the applicant is different than the property owner, it is the responsibility of the property 
owner to sign the deed restrictions and protective covenants form while the applicant is responsible for ensuring 
that the deed restrictions are recorded. 

By the notarized signature(s) below, the permit holder(s) certify that the recorded property restrictions 
and protective covenants for this project, if required, shall include all the items required in the permit and 
listed on the forms available on the website, that the covenants will be binding on all parties and persons 
claiming under them, that they will run with the land, that the required covenants cannot be changed or 
deleted without concurrence from the NC DEMLR, and that they will be recorded prior to the sale of any 
lot.   

 
VIII. CONSULTANT INFORMATION AND AUTHORIZATION 

Applicant:  Complete this section if you wish to designate authority to another individual and/or firm (such as a 
consulting engineer and/or firm) so that they may provide information on your behalf for this project (such as 
addressing requests for additional information).   

Consulting Engineer:Cathleen M. Saunders  

Consulting Firm: Quible & Associates, P.C.  

Mailing Address:PO Drawer 870  

City:Kitty Hawk  State:NC   Zip:27949  

Phone:  (252 )   202-7112  Fax:  (      )          

Email:csaunders@withersravenel.com  
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Form SWU-101     Version July 26, 2024 Page 7 of 8 

IX. PROPERTY OWNER AUTHORIZATION (if Contact Information, item 2 has been filled out, complete this 
section) 

I, (print or type name of person listed in Contact Information, item 2a)       , certify that I 
own the property identified in this permit application, and thus give permission to (print or type name of person 
listed in Contact Information, item 1a)         with (print or type name of organization listed in 
Contact Information, item 1a)        to develop the project as currently proposed.  A copy of 
the lease agreement or pending property sales contract has been provided with the submittal, which indicates the 
party responsible for the operation and maintenance of the stormwater system.   
 
As the legal property owner I acknowledge, understand, and agree by my signature below, that if my designated 
agent (entity listed in Contact Information, item 1) dissolves their company and/or cancels or defaults on their 
lease agreement, or pending sale, responsibility for compliance with the DEMLR Stormwater permit reverts back 
to me, the property owner. As the property owner, it is my responsibility to notify DEMLR immediately and submit 
a completed Name/Ownership Change Form within 30 days; otherwise I will be operating a stormwater treatment 
facility without a valid permit.  I understand that the operation of a stormwater treatment facility without a valid 
permit is a violation of NC General Statue 143-215.1 and may result in appropriate enforcement action including 
the assessment of civil penalties of up to $25,000 per day, pursuant to NCGS 143-215.6. 
 
Signature:   Date:  
 
I, _____________________________________, a Notary Public for the State of ____________________, 

County of ____________________, do hereby certify that ______________________________________ 

personally appeared before me this   day of _________________, _______, and acknowledge the 

due execution of the application for a stormwater permit.  Witness my hand and official seal, 

_________________________________________________ 

 

SEAL 

 

 

My commission expires    
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Form SWU-101     Version July 26, 2024 Page 8 of 8 

X. APPLICANT'S CERTIFICATION 

I, (print or type name of person listed in Contact Information, item 1a)       , 
certify that the information included on this permit application form is, to the best of my knowledge, correct and 
that the project will be constructed in conformance with the approved plans, that the required deed restrictions 
and protective covenants will be recorded, and that the proposed project complies with the requirements of the 
applicable stormwater rules under 15A NCAC 2H .1000 and any other applicable state stormwater requirements.  
 
Signature:   Date:  
 
I, _____________________________________, a Notary Public for the State of ____________________, 

County of ____________________, do hereby certify that ______________________________________ 

personally appeared before me this   day of _________________, _______, and acknowledge the 

due execution of the application for a stormwater permit.  Witness my hand and official seal, 

_________________________________________________ 

 

SEAL 

 

 

My commission expires    
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The SCM(s) on this project include (check all that apply & corresponding O&M sheets will be added automatically):  

Quantity: 3 Location(s):

Quantity: Location(s):
Quantity: Location(s):

Quantity: 1 Location(s):

Quantity: Location(s):
Quantity: Location(s):

Quantity: Location(s):

Quantity: Location(s):

Quantity: Location(s):
Quantity: Location(s):

Quantity: Location(s):

Quantity: Location(s):

Quantity: Location(s):

Present: No Location(s):

Present: No Location(s):

Present: No

I, , a Notary Public for the State of

County of , do hereby certify that

personally appeared before me this day of  and 

acknowledge the due execution of the Operations and Maintenance Agreement .

Witness my hand and official seal, _____________________________________________.

Seal

Maintenance records shall be kept on the following SCM(s).  This maintenance record shall be kept in a log in a known set location.  

Any deficient SCM elements noted in the inspection will be corrected, repaired, or replaced immediately.  These deficiencies can 

affect the integrity of structures, safety of the public, and the pollutant removal efficiency of the SCM(s).

Bioretention Cell

Cover Page

Infiltration Trench

4112 N. Croatan Highway     

My commission expires

User Defined SCM

I acknowledge and agree by my signature below that I am responsible for the performance of the maintenance procedures listed for 

each SCM above, and attached O&M tables.  I agree to notify NCDEQ of any problems with the system or prior to any changes to 

the system or responsible party.

Dry Pond

Signature:

Street address:

City, state, zip:

Treatment Swale

expanded wetpond south of property (DA5)

Permeable Pavement

Level Spreader - Filter Strip

Kitty Hawk, NC 27949

518-369-2422

kene@aquaticgroup.com

Stormwater Wetland

Wet Pond

Proprietary System

Disconnected Impervious Surface

Phone number(s):

Email:

Green Roof

Rainwater Harvesting

Sand Filter

 Responsible Party:

Title & Organization:

Low Density Type:

Jeffrey Malarney

Authorised Representitive - H2OBX, LLC

 Date:

Operation & Maintenance Agreement

Project Name:

Project Location:

H2OBX RV & Waterpark Resort

8526 Caratoke Hwy, Powells Point, NC 27966

Infiltration Basin

STORM-EZ

Version 1.5 O&M Agreement
9/25/2024

 Page 1 of 1

ndashti
Text Box
proposed basin southwest (DA8), proposed basin southeast (DA7), expanded basin east (DA6)
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The inlet device

Replace the top few inches of soil to see if this corrects the 

standing water problem. If not, consult an appropriate professional 

for a more extensive repair.

Stone verge is clogged or 

covered in sediment (if 

applicable).

Remove sediment and clogged stone and replace with clean 

stone.

Erosion is occurring in the 

swale (if applicable).

Regrade the swale if necessary and provide erosion control 

devices such as reinforced turf matting or riprap to avoid future 

erosion problems.

Provide additional erosion protection such as reinforced turf 

matting or riprap if needed to prevent future erosion problems.

Water is standing more 

than three days after a 

storm event.

The basin

The inlet pipe is clogged (if 

applicable).

Unclog the pipe and dispose of any sediment in a location where it 

will not cause impacts to streams or the SCM.

The inlet pipe is cracked or 

otherwise damaged (if 

applicable).

Repair or replace the pipe.

Unclog the conveyance and dispose of any sediment in a location 

where it will not cause impacts to streams or the SCM.

The structure is damaged.
Make any necessary repairs or replace if damage is too much for 

repair.

More than four inches of 

sediment has accumulated.

Search for the source of the sediment and remedy the problem if 

possible.  Remove the sediment and dispose of it in a location 

where it will not cause impacts to streams or the SCM.

Erosion of the basin surface 

has occurred or riprap is 

displaced.

Inspection activities shall be performed as follows.  Any problems that are found shall be repaired immediately.

SCM element: Potential problem: How to remediate the problem:

The entire infiltration 

basin
Trash/debris is present. Remove the trash/debris.

Infiltration Basin Maintenance Requirements

The drainage area will be carefully managed to reduce the sediment load to the infiltration basin.

No portion of the infiltration basin will be fertilized after the initial fertilization that is required to establish 

the vegetation. Lime may be allowed if vegetation is planted on the surface of the infiltration basin and a 

soil test shows that it is needed.

The vegetation in and around the basin will be maintained at a height of four to six inches.

After the infiltration basin is established, it will be inspected quarterly and within 24 hours after every storm event 

greater than 1.0 inches (or 1.5 inches if in a Coastal County).  Records of operation and maintenance shall be kept in a 

known set location and shall be available upon request.

Important operation and maintenance procedures:

The grass filter strip or 

other pretreatment area

Areas of bare soil and/or 

erosive gullies have 

formed.

Regrade the soil if necessary to remove the gully, plant ground 

cover and water until it is established.  Provide lime and a one-

time fertilizer application.

Sediment has accumulated 

to a depth of greater than 

three inches. 

Search for the source of the sediment and remedy the problem if 

possible. Remove the sediment and dispose of it in a location 

where it will not cause impacts to streams or the SCM.

The flow diversion 

structure (if applicable)

The structure is clogged.

1
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Contact the local NCDEQ Regional Office.

Make needed repairs immediately.

Infiltration Basin Maintenance Requirements (continued)

The embankment An annual inspection by an 

appropriate professional 

shows that the 

embankment needs repair.

SCM element: Potential problem:

Shrubs or trees are growing 

on the embankment.

How to remediate the problem:

The receiving water Discharges from the 

infiltration basin are causing 

erosion or sedimentation in 

the receiving water.

Clean out the outlet device and dispose of sediment in a location 

where it will not cause impacts to streams or the SCM.

The outlet device is 

damaged
Repair or replace the outlet device.

The outlet device

Clogging has occurred.

Erosion or other signs of 

damage have occurred at 

the outlet.

Repair the damage and improve the flow dissipation structure.

Remove shrubs and trees immediately.

1
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Important operation and maintenance procedures:

Immediately after the wet detention basin is established, the plants on the vegetated shelf and 

perimeter of the basin should be watered twice weekly if needed, until the plants become established 

(commonly six weeks).  

The measuring device used to determine the sediment elevation shall be such that it will give an 

accurate depth reading and not readily penetrate into accumulated sediments.  

The forebay

Sediment has 

accumulated to a depth 

greater than the original 

design depth for sediment 

storage. 

Search for the source of the sediment and remedy the problem 

if possible.  Remove the sediment and dispose of it in a location 

where it will not cause impacts to streams or the SCM.  

Erosion has occurred.
Provide additional erosion protection such as reinforced turf 

matting or riprap if needed to prevent future erosion problems.

Weeds are present.
Remove the weeds, preferably by hand.  If pesticide is used, 

wipe it on the plants rather than spraying.

The inlet device

The inlet pipe is clogged (if 

applicable).
Unclog the pipe.  Dispose of the sediment off-site.

The inlet pipe is cracked or 

otherwise damaged (if 

applicable).

Repair or replace the pipe.

Erosion is occurring in the 

swale (if applicable).

Regrade the swale if necessary and provide erosion control 

devices such as reinforced turf matting or riprap to avoid future 

problems with erosion.

The entire wet pond Trash/debris is present. Remove the trash/debris.

The perimeter of the wet 

pond

Areas of bare soil and/or 

erosive gullies have 

formed.

Regrade the soil if necessary to remove the gully, plant ground 

cover and water until it is established.  Provide lime and a one-

time fertilizer application.

Wet Pond Maintenance Requirements

If the pond must be drained for an emergency or to perform maintenance, the flushing of sediment 

through the emergency drain will be minimized as much as possible.

At least once annually, a dam safety expert will inspect the embankment. Any problems that are 

found will be repaired immediately.

After the wet pond is established, it will be inspected quarterly and within 24 hours after every storm event greater 

than 1.0 inches (or 1.5 inches if in a Coastal County).  Records of operation and maintenance shall be kept in a 

known set location and shall be available upon request.

SCM element: Potential problem: How to remediate the problem:

Inspection activities shall be performed as follows.  Any problems that are found shall be repaired immediately.

No portion of the wet pond should be fertilized after the initial fertilization that is required to establish 

the plants on the vegetated shelf.

Stable groundcover will be maintained in the drainage area to reduce the sediment load to the wet 

pond.
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Wet Pond Maintenance Requirements (Continued)

SCM element: Potential problem: How to remediate the problem:

Floating wetland island 

(if applicable)

The outlet device

Clogging has occurred.
Clean out the outlet device and dispose of any sediment in a 

location where it will not cause impacts to streams or the SCM.

The outlet device is 

damaged.
Repair or replace the outlet device.

Consult a dam safety specialist to remove the tree.  

An annual inspection by 

an appropriate 

professional shows that 

the embankment needs 

repair.

The embankment

Shrubs have started to 

grow on the embankment.
Remove shrubs immediately.

Evidence of muskrat or 

beaver activity is present.

Consult a professional to remove muskrats or beavers and 

repair any holes or erosion.

A tree has started to grow 

on the embankment.

Make all needed repairs immediately.

Weeds or volunteer trees 

are growing on the mat.
Remove the weeds or trees.

The anchor cable is 

damaged, disconnected or 

missing.

Restore the anchor cable to its design state.

The vegetated shelf

Best professional practices 

show that pruning is 

needed to maintain 

optimal plant health.

Prune according to best professional practices.

Plants are dead, diseased 

or dying.

Determine the source of the problem:  soils, hydrology, disease, 

etc.  Remedy the problem and replace plants.  Provide a one-

time fertilizer application to establish the ground cover if a soil 

test indicates it is necessary.

Weeds are present.
Remove the weeds, preferably by hand.  If pesticide is used, 

wipe it on the plants rather than spraying.

The main treatment area

Sediment has 

accumulated to a depth 

greater than the original 

design sediment storage 

depth. 

Search for the source of the sediment and remedy the problem 

if possible.  Remove the sediment and dispose of it in a location 

where it will not cause impacts to streams or the SCM.  

Algal growth covers over 

50% of the area.
Consult a professional to remove and control the algal growth.

Cattails, phragmites or 

other invasive plants cover 

50% of the basin surface. 

Remove the plants by wiping them with pesticide (do not spray). 

1

corce
DRAFT

corce
DRAFT

corce
Stamp



The receiving water Discharges from the wet 

pond are causing erosion 

or sedimentation in the 

receiving water.

Contact the local NCDEQ Regional Office.

Erosion or other signs of 

damage have occurred at 

the outlet.

Repair the damage and improve the flow dissipation structure.

Wet Pond Maintenance Requirements (Continued)

SCM element: Potential problem: How to remediate the problem:

1
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2.3 2.3

5 5

0.8 4.8

1.5 -2.5

Yes Bottom Elevation: 1 Bottom Elevation: -3

 

ATTACH ADDITIONAL SHEETS IF NECESSARY

Has Veg. Filter?

Temporary Pool El: Temporary Pool El:

Pretreatment other 

than forebay?
Yes

Clean Out Depth: Clean Out Depth:

Sediment Removal El: Sediment Removal El:

WET POND ID FOREBAY MAIN POND

Pond 1 Permanent Pool El. Permanent Pool El. 

Wet Pond Diagram

Wet Detention Pond Design Summary

1
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SUPPLEMENT-EZ COVER PAGE
FORMS LOADED

1 Project Name H2OBX RV Park & Waterpark Resort

2 Project Area (ac) 96.77

3 Coastal Wetland Area (ac) 1.82

4 Surface Water Area (ac) 0

5 Is this project High or Low Density? High

6 Does this project use an off-site SCM? No

7 Width of vegetated setbacks provided (feet) >50'

8 Will the vegetated setback remain vegetated? Yes

9 If BUA is proposed in the setback, does it meet NCAC 02H.1003(4)(c-d)? N/A

10 Is streambank stabilization proposed on this project? No

11 Infiltration System 3

12 Bioretention Cell

13 Wet Pond 1

14 Stormwater Wetland

15 Permeable Pavement

16 Sand Filter

17 Rainwater Harvesting (RWH)

18 Green Roof

19 Level Spreader-Filter Strip (LS-FS)

20 Disconnected Impervious Surface (DIS)

21 Treatment Swale

22 Dry Pond

23 StormFilter

24 Silva Cell

25 Bayfilter

26 Filterra

FORMS LOADED

27 Name and Title: Cathleen M. Saunders

28 Organization: Quible & Associates, PC.

29 Street address: 8466 Caratoke Highway, Bldg 400

30 City, State, Zip: Powells Point, NC 27966

31 Phone number(s): 252-202-7112

32 Email: csaunders@quible.com

Certification Statement:

 
Designer

   ______________________________________________

   Signature of Designer

   ______________________________________________

   Date

 

I certify, under penalty of law that this Supplement-EZ form and all supporting information were prepared under my direction or supervision; that 

the information provided in the form is, to the best of my knowledge and belief, true, accurate, and complete; and  that the engineering plans, 

specifications, operation and maintenance agreements and other supporting information are consistent with the information provided here.

PROJECT INFORMATION

NUMBER AND TYPE OF SCMs:

DESIGNER CERTIFICATION

COMPLIANCE WITH 02H .1003(4)

Seal
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DRAINAGE AREAS

1 Is this a high density project? Yes

2    If so, number of drainage areas/SCMs 4

3 Does this project have low density areas? No

4    If so, number of low density drainage areas 0

5

Is all/part of this project subject to previous rule 

versions? No

FORMS LOADED

Entire Site 1 2 3 4

4 Type of SCM Wet Pond (DA5)

Infiltration Basin 

(DA6)

Infiltration Basin 

(DA7)

Infiltration Basin 

(DA8)

5 Total drainage area (sq ft) 124,547 83,688

6 Onsite drainage area (sq ft) 0 124,547 83,688

7 Offsite drainage area (sq ft) 0

8 Total BUA in project (sq ft) 47319 sf 41645 sf

9

New BUA on subdivided lots (subject to 

permitting) (sq ft)  sf

10

New BUA not on subdivided lots (subject to 

permitting) (sf) 47319 sf 41645 sf

11 Offsite BUA (sq ft)  sf

12 Breakdown of new BUA not on subdivided lots:

    - Parking (sq ft) 41618 sf 41645 sf

    - Sidewalk (sq ft)

    - Roof (sq ft) 5701 sf

    - Roadway (sq ft)

    - Future (sq ft)

 

   - Other, please specify in the comment box 

below (sq ft)    

13

New infiltrating permeable pavement on 

subdivided lots (sq ft)  sf

14

New infiltrating permeable pavement not on 

subdivided lots (sq ft)  sf

15

Existing BUA that will remain (not subject to 

permitting) (sq ft)  sf

16 Existing BUA that is already permitted (sq ft)  sf

17 Existing BUA that will be removed (sq ft)  sf

18 Percent BUA #DIV/0! 38% 50%

19 Design storm (inches) 1.5 in 1.5 in 1.5 in

20 Design volume of SCM (cu ft) 6103 cf 5210 cf

21 Calculation method for design volume SA/DA SA/DA SA/DA SA/DA

22

DRAINAGE AREA INFORMATION

ADDITIONAL INFORMATION

Please use this space to provide any additional information about the 

drainage area(s):

corce
DRAFT

corce
DRAFT

corce
Stamp



1 Drainage area number DA6 DA7 DA8

2 Minimum required treatment volume (cu ft) 15421 cf 13408 cf

3 Is the SCM sized to treat the SW from all surfaces at build-out? Yes Yes Yes

4 Is the SCM located away from contaminated soils? Yes Yes No

5
What are the side slopes of the SCM (H:V or enter "Vertical" for 

trenches)? 3:1 3:1 3:1

6
Does the SCM have retaining walls, gabion walls or other 

engineered side slopes? No No No

7
Are the inlets, outlets, and receiving stream protected from erosion 

(10-year storm)? Yes Yes Yes

8
Is there an overflow or bypass for inflow volume in excess of the 

design volume? Yes Yes Yes

9 What is the method for dewatering the SCM for maintenance? Pump (preferred) Pump (preferred) Pump (preferred)

10 If applicable, will the SCM be cleaned out after construction? Yes Yes Yes

11 Does the maintenance access comply with General MDC (8)? Yes Yes Yes

12 Does the drainage easement comply with General MDC (9)? Yes Yes Yes

13
If the SCM is on a single family lot, does (will?) the plat comply with 

General MDC (10)? N/A N/A N/A

14 Is there an O&M Agreement that complies with General MDC (11)?
Yes Yes Yes

15 Is there an O&M Plan that complies with General MDC (12)? Yes Yes Yes

16 Does the SCM follow the device specific MDC? Yes Yes Yes

17 Was the SCM designed by an NC licensed professional? Yes Yes Yes

18 Proposed slope of the subgrade surface (%) 0% 0% 0%

19 Are terraces or baffles provided? No No No

20 Type of pretreatment: Other Other Other

21
Was the soil investigated in the footprint and at the elevation of the 

infiltration system? Yes Yes Yes

22 SHWT elevation (fmsl) 4.00 3.60 4.00

23 Depth to SHWT per soils report (in) 9.60 14.40 9.60

24 Ground elevation at boring in soils report (fmsl) 4.80 4.80 4.80

25
Is a detailed hydrogeologic study attached if the separation is 

between 1 and 2 feet? Yes Yes Yes

26 Soil infiltration rate (in/hr) 1.89 1.89 1.89

27 Factor of safety (FS)  (2 is recommended): 1.07

29 Bottom elevation (fmsl) 7 ft 6 ft 6 ft

30 Storage elevation (fmsl) 7.5 ft 6.5 ft

31 Bypass elevation (fmsl)

32 Bottom surface area (ft
2
) 19649 ft 15810 ft

33 Storage elevation surface area (ft
2
) 21703. ft 18792. ft

34 Length (ft)

35 Width (ft)

36 Perforated pipe diameter, if applicable (inches)

37 Number of laterals

38 Total length of perforated piping

39 Stone type, if applicable

40 Stone porosity (%)

41 Is stone free of fines?

42 Is the stone wrapped in geotextile fabric?

43 Has at least one inspection port been provided?

44 Design volume of SCM (cu ft) 16539 cf 13408 cf

45 Time to draw down (hours) 6 hrs 8 hrs

46
Please use this space to provide any additional information about 

the infiltration system(s):

20. SUMPS IN STORMWATER NETWORK

ADDITIONAL INFORMATION

For Trenches Only

Volumes/Drawdown

INFILTRATION SYSTEM

GENERAL MDC FROM 02H .1050

INFILTRATION SYSTEM MDC FROM 02H .1051

Soils Data

Elevations

For Basins Only

Infiltration 3 10:48 PM 9/25/2024
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1 Drainage area number 1

2 Minimum required treatment volume (cu ft) 13500 cf

3 Is the SCM sized to treat the SW from all surfaces at build-out? Yes

4 Is the SCM located away from contaminated soils? Yes

5 What are the side slopes of the SCM (H:V)? 3:1

6
Does the SCM have retaining walls, gabion walls or other 

engineered side slopes? 
No

7
Are the inlets, outlets, and receiving stream protected from erosion 

(10-year storm)?
Yes

8
Is there an overflow or bypass for inflow volume in excess of the 

design volume?
Yes

9 What is the method for dewatering the SCM for maintenance? Pump (preferred)

10 If applicable, will the SCM be cleaned out after construction? Yes

11 Does the maintenance access comply with General MDC (8)? Yes

12 Does the drainage easement comply with General MDC (9)? N/A

13
If the SCM is on a single family lot, does (will?) the plat comply with 

General MDC (10)?
N/A

14 Is there an O&M Agreement that complies with General MDC (11)? Yes

15 Is there an O&M Plan that complies with General MDC (12)? Yes

16 Does the SCM follow the device specific MDC? Yes

17 Was the SCM designed by an NC licensed professional? Yes

18 Sizing method used SA/DA

19 Has a stage/storage table been provided in the calculations? Yes

20
Elevation of the excavated main pool depth (bottom of sediment 

removal) (fmsl)
-3.00

21 Elevation of the main pool bottom (top of sediment removal) (fmsl) -2.50

22 Elevation of the bottom of the vegetated shelf (fmsl) 3.00

23 Elevation of the permanent pool (fmsl) 3.50

24 Elevation of the top of the vegetated shelf (fmsl) 4.00

25 Elevation of the temporary pool (fmsl) 5.00

26 Surface area of the main permanent pool (square feet) 13084

27 Volume of the main permanent pool (cubic feet) 60226 cf

28 Average depth of the main pool (feet) 4.60 ft

29 Average depth equation used Equation 2

30    If using equation 3, main pool perimeter (feet)

31    If using equation 3, width of submerged veg. shelf (feet)

32 Volume of the forebay (cubic feet) 9251 cf

33 Is this 15-20% of the volume in the main pool? Yes

34 Clean-out depth for forebay (inches) 84 in

35 Design volume of SCM (cu ft) 78452 cf

36 Is the outlet an orifice or a weir? Orifice

37    If orifice, orifice diameter (inches) 3 in

38    If weir, weir height (inches) n/a

39    If weir, weir length (inches) n/a

40 Drawdown time for the temporary pool (days) 4

41
Are the inlet(s) and outlet located in a manner that avoids short-

circuiting?
Yes

42 Are berms or baffles provided to improve the flow path? No

43 Depth of forebay at entrance (inches) 32 in

44 Depth of forebay at exit (inches) 12 in

45 Does water flow out of the forebay in a non-erosive manner? Yes

46 Width of the vegetated shelf (feet) 6 ft

47 Slope of vegetated shelf (H:V) 3:1

48
Does the orifice drawdown from below the top surface of the 

permanent pool?
Yes

49
Does the pond minimize impacts to the receiving channel from the 1-

yr, 24-hr storm?
Yes

50
Are fountains proposed? (If Y, please provide documentation that 

MDC(9) is met.)
No

51 Is a trash rack or other device provided to protect the outlet system? Yes

52 Are the dam and embankment planted in non-clumping turf grass? Yes

53 Species of turf that will be used on the dam and embankment Bermuda

54 Has a planting plan been provided for the vegetated shelf? Yes

55
Please use this space to provide any additional information about 

the wet pond(s):

WET POND MDC FROM 02H .1053

GENERAL MDC FROM 02H .1050

ADDITIONAL INFORMATION

WET POND

2
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DEMLR USE ONLY 

Date Received Fee Paid Permit Number 

   
 

 

Stormwater Permit Renewal Form Page 1 of 3  May 11, 2018 

NC DEQ Division of Energy, Mineral and Land Resources 
 

STATE STORMWATER:  
PERMIT RENEWAL APPLICATION FORM 

 

 

In accordance with 15A NCAC 2H.1045(3), the current permit holder shall renew their high density permit 180 days 

prior to its expiration.  Renewed permits are valid for a period of 8 years per Session Law 2011-398 (SB 781) 

Section 60.(c).  This application form is for permit renewals only.   

 

A. PROJECT INFORMATION   

1. State Stormwater Permit Number:  SW7160706             

2. Project name:  OBX Waterpark Adventure             

3. Project street address:  8528 Caratoke Hwy                                                                                                                      

  

City:  Powells Point                                                                              County:  Currituck                            

ZIP :  27966 

4. What, if any, changes have been made to the project as permitted?  Existing wet pond expansion, 

existing infiltration basin expansion, removal of two existing basins, two proposed infiltration 

basins             

                  

If the project has changed from the original approved plans, please complete SWU-101 for a Major 
Modification or Minor Modification Application form available at: https://deq.nc.gov/about/divisions/energy-
mineral-land-resources/energy-mineral-land-rules/stormwater-program/post-construction. 

 
B. PERMITTEE INFORMATION   

If changes to the permittee or project name have been made, please complete either the Permit Update form 
or the Permit Transfer form available at: https://deq.nc.gov/about/divisions/energy-mineral-land-
resources/energy-mineral-land-rules/stormwater-program/post-construction.  State Stormwater Permits do not 
automatically transfer with the sale of the property. 

1. Current Permit Holder’s Company Name/Organization:  O B X Waterpark Adventure                                                                 

  

2. Signing Official’s Name:  Jeff Malarney                                                                                                                  

  

3. Signing Official’s Title:  Authorised Representative                                                                                                                      

  

4. Mailing Address:  115 Garden Dr                                                                                                                              
  

   City:  Manteo                                                                                                State:  NC       ZIP :  27954 

5. Street Address:                                                                                                                                       

   City:                                                                                                       State:              ZIP :        

6. Phone: (252) 457-1177                 Email:                                                                           
 
 

  

http://reports.oah.state.nc.us/ncac/title%2015a%20-%20environmental%20quality/chapter%2002%20-%20environmental%20management/subchapter%20h/15a%20ncac%2002h%20.1045.pdf
https://deq.nc.gov/about/divisions/energy-mineral-land-resources/energy-mineral-land-rules/stormwater-program/post-construction
https://deq.nc.gov/about/divisions/energy-mineral-land-resources/energy-mineral-land-rules/stormwater-program/post-construction
https://deq.nc.gov/about/divisions/energy-mineral-land-resources/energy-mineral-land-rules/stormwater-program/post-construction
https://deq.nc.gov/about/divisions/energy-mineral-land-resources/energy-mineral-land-rules/stormwater-program/post-construction
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Stormwater Permit Renewal Application Form    Page 2 of 3  May 11, 2018 

C.  SUBMITTAL REQUIREMENTS 

Submit the application package to the appropriate DEMLR Regional Office (Coastal, SA Waters) or DEMLR 
Central Office (Urbanizing Areas Ph 2, USMP, Non-Coastal HQW/ORW). Only applications packages that 
include all required items listed below will be accepted and reviewed. 

 

Initial each item below to indicate that the required information is provided in the application package: 

ND 1. A permit application processing fee of $505.00 payable to NCDEQ. 

ND 2. One original signed hard copy and one electronic copy of this completed form.  The signing official 
named on this application to represent the current permittee must meet one of the following: 
 a. Corporation – a principle executive officer of at least the level of vice-president; 
 b. Limited Liability Company (LLC) – a manager or company official as those terms are defined 
  in G.S. 57D “North Carolina Limited Liability Company Act;” 
 c. Public Entity – a principal executive officer, ranking official, or other duly authorized employee; 
 d. Partnership or limited partnership – the general partner; 
 e. Sole proprietor; or 
 f. Letter of authorization signed by one of the signatories noted in a – e above authorizing the 
  signature of another entity.  

ND 3. One hard copy and one electronic copy of recorded documents required by the original permit that have 
not yet been received by DEMLR, including: deed restrictions, protective covenants, 
condominium/planned community declaration and easements.  If the project has been built, include 
documentation that the maximum BUA per lot or maximum total BUA has not been exceeded.  If 
the project has not been built, include a signed agreement that the final recorded deed restrictions 
and protective covenants will be submitted at a later date. 

ND 4. O&M Agreements, Please select one: 
  I have a copy of the current recorded O&M Agreement for all SCMs, and I will continue to 

keep this on file with the permit; or 
  I do not have a copy of the current recorded O&M Agreement for all SCMs and am 

requesting a copy be sent to me.  I agree to keep this on file with the permit. 

ND 5. Designer Certifications, Please select one: 
  A copy of the certification(s) confirming that the project was built in accordance with the 

approved plans have been previously provided to the Division; or 
  A copy of the certification(s) confirming that the project was built in accordance with the 

approved plans are enclosed; or 
  The project has not yet been built. 
 

N/A 6. [IF APPLICABLE] If the project has been built, one original hard copy and one electronic copy of a 
signed, sealed, and dated letter from a licensed professional stating that the SCMs have been 
inspected, and that they have been built and maintained in accordance with the permit. 

N/A 7. [IF APPLICABLE] When the permittee is a corporation or a limited liability corporation (LLC):  Provide 
one hard copy and one electronic copy of documentation from the NC Secretary of State, or other 
official documentation, which supports the titles and positions held by the persons listed in Section 
C.2 per 15A NCAC 2H. 1043(3)(b).  
https://www.sosnc.gov/online_services/search/by_title/_Business_Registration 

  
 
  

https://deq.nc.gov/contact/regional-offices
https://www.sosnc.gov/online_services/search/by_title/_Business_Registration
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Stormwater Permit Renewal Application Form    Page 3 of 3  May 11, 2018 

D.  PERMITTEE’S CERTIFICATION 
 

I, ______________________________________, the person legally responsible for the permit, certify that I have 
a copy of the Permit and O&M Agreement on site (or I will obtain a copy and it will be kept on site), that I am 
responsible for the performance of the maintenance procedures, and the site has been and will be maintained 
according to the O&M Agreement and approved plans.  I agree to notify DEMLR of any problems with the SCMs 
or built-upon area and to submit the proper forms to modify or transfer the permit prior to any changes to the 
project, SCMs, or ownership.  All information provided on this permit renewal application is, to the best of my 
knowledge, correct and complete. 

 

Signature: __________________________________________________ Date: _________________________ 

 

 

NOTARIZATION: 

I, _______________________________________________________________, a Notary Public for the State of 

___________________________________, County of _____________________________, do hereby certify 

that _____________________________________________________________ personally appeared before me 

this the _________________ day of ___________________________, 20______, and acknowledge the due 

execution of the forgoing instrument. Witness my hand and official seal,     

 

(Notary Seal) 

 
 
Notary Signature: _____________________________________ 
 
My commission expires ________________________________ 
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DEMLR USE ONLY 

Date Received Fee Paid Permit Number 

   

Applicable Rules:  Coastal SW – 1995  Coastal SW – 2008  Ph II - Post Construction 
(select all that apply)  Non-Coastal SW- HQW/ORW Waters  Universal Stormwater Management Plan 
   Other WQ Mgmt Plan:    

 

Form SWU-101   Version July 26, 2024 Page 1 of 6 

State of North Carolina 
Department of Environmental Quality 

Division of Energy, Mineral and Land Resources 
 

POST-CONSTRUCTION STORMWATER MANAGEMENT PERMIT APPLICATION FORM 
This form may be photocopied for use as an original. 

I. GENERAL INFORMATION 

1. Project Name (subdivision, facility, or establishment name - should be consistent with project name on plans, 
specifications, letters, operation and maintenance agreements, etc.): 

H2OBX RV & Waterpark Resort  

2. Location of Project (street address): 

8526 Caratoke Hwy  

City:Powells Point                                                   County:Currituck                       Zip:27966  

3. Directions to project (from nearest major intersection): 

From the intersection of US 158 and SR 1111 (Spot Road) head southeast on US 158 for approximately .7 

miles. The site is located on the right side of US 158.   

       

       

4. Latitude:36 06’ 44” N   Longitude:75 50’ 04” W   of the main entrance to the project. 
 
II. PERMIT INFORMATION: 
1. a. Specify whether project is (check one): New         Modification          Renewal w/ Modification† 

                                                                                     †Renewals with modifications also requires SWU-102 – Renewal Application Form 

 b. If this application is being submitted as the result of a modification to an existing permit, list the existing 
permit numberSW7160706 MOD   , its issue date (if known)May 26 2017 , and the status of 
construction:  Not Started Partially Completed*  Completed*  *provide a designer’s 
certification 

2. Specify the type of project: 

Low Density High Density Drains to an Offsite Stormwater System Other 

3. If this application is being submitted as the result of a previously returned application or a letter from 
DEMLR requesting a state stormwater management permit application, list the stormwater project 
number, if assigned,        and the previous name of the project, if different than currently 
proposed,        . 

4. a. Additional Project Requirements (check applicable blanks; information on required state permits can be 
obtained by contacting the Customer Service Center at 1-877-623-6748): 

CAMA Major Sedimentation/Erosion Control: 60.5  ac of Disturbed Area  

NPDES Industrial Stormwater 404/401 Permit: Proposed Impacts        

 b. If any of these permits have already been acquired please provide the Project Name, Project/Permit Number, 
issue date and the type of each permit:       

       
5.  Is the project located within 5 miles of a public airport?               No                Yes  
  If yes, see S.L. 2012-200, Part VI: http://portal.ncdenr.org/web/lr/rules-and-regulations 

http://portal.ncdenr.org/web/lr/rules-and-regulations
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Form SWU-101     Version July 26, 2024 Page 2 of 8 

III. CONTACT INFORMATION 

1. a. Print Applicant / Signing Official’s name and title (specifically the developer, property owner, lessee, 
designated government official, individual, etc. who owns the project): 

Applicant/Organization:H2OBX, LLC  

Signing Official & Title:Jeffrey Malarney  

 b. Contact information for person listed in item 1a above: 

Street Address:13 Green Mountain Drive  

City:Cohoes  State:NY   Zip:12047  

Mailing Address (if applicable):13 Green Mountain Drive  

City:Cohoes  State:NY   Zip:12047  

 Phone:  (518 )   369-2422  Fax:  (      )          

 Email:kene@aquaticgroup.com  

 c. Please check (one) the appropriate box. The applicant listed above is: 
 The property owner (Skip to Contact Information, item 3a) 
 Lessee* (Attach a copy of the lease agreement and complete Contact Information, item 2a and 2b below) 
 Purchaser* (Attach a copy of the pending sales agreement and complete Contact Information, item 2a and 
2b below) 
 Developer* (Complete Contact Information, item 2a and 2b below.)  

  
2. a. Print Property Owner’s name and title below, if you are the lessee, purchaser or developer.  (This is the 

person who owns the property that the project is located on):  

Property Owner/Organization:       

Signing Official & Title:       

 b. Contact information for person listed in item 2a above: 

Street Address:       

City:       State:        Zip:       

Mailing Address (if applicable):       

City:       State:        Zip:       

 Phone:  (      )          Fax:  (      )          

 Email:       
 
3. a.  (Optional) Print the name and title of another contact such as the project’s construction supervisor or other 

person who can answer questions about the project:  

Other Contact Person/Organization:Kenneth Ellis  

Signing Official & Title:Managing Member  

 b. Contact information for person listed in item 3a above: 

Mailing Address:1 E Ridge Rd  

City:Loudonville  State:NY   Zip:12211  

 Phone:  (518 )   369-2422  Fax:  (      )          

 Email:kene@aquaticgroup.com  

4. Local jurisdiction for building permits: Currituck County  

Point of Contact:Bill Newns  Phone #:  (252 )   202-5398  

 Email:       
 

corce
DRAFT

corce
DRAFT

corce
Stamp



Form SWU-101     Version July 26, 2024 Page 3 of 8 

IV. PROJECT INFORMATION 

1. In the space provided below, briefly summarize how the stormwater runoff will be treated.  
Storwater will be conveyed to multiple bmp's including a wet detention basin and infiltration basins.  
       
       

2. a. If claiming vested rights, identify the supporting documents provided and the date they were approved: 
 Approval of a Site Specific Development Plan or PUD  Approval Date:        
 Valid Building Permit   Issued Date:        
 Other:          Date:        

 b. If claiming vested rights, identify the regulation(s) the project has been designed in accordance with:  
 Coastal SW – 1995  Ph II – Post Construction 

3. Stormwater runoff from this project drains to the Pasquotank    River basin. 

4.   Total Property Area: 96,77 acres 5. Total Coastal Wetlands Area: 1.82 acres 
   6. Total Surface Water Area:       acres 

7. Total Property Area (4) – Total Coastal Wetlands Area (5) – Total Surface Water Area (6) = Total Project 
Area+: 94.95 acres 

+ Total project area shall be calculated to exclude the following:  the normal pool of impounded structures, the area between the banks 

of streams and rivers, the area below the Normal High Water (NHW) line or Mean High Water (MHW) line, and coastal wetlands 

landward from the NHW (or MHW) line. The resultant project area is used to calculate overall percent built upon area (BUA).  Non-

coastal wetlands landward of the NHW (or MHW) line may be included in the total project area. 

8. Project percent of impervious area: (Total Impervious Area / Total Project Area) X 100  =       % 

9. How many drainage areas does the project have?4 (For high density, count 1 for each proposed SCM.  For 
low density and other projects, use 1 for the whole property area. If there are multiple receiving streams, 
provide the drainage areas within the project area to each stream.) 

10. Complete the following information for each drainage area directed to an SCM or low density area identified in 
Project Information item 9.  If there are more than four drainage areas in the project, attach an additional 
sheet with the information for each area provided in the same format as below.   

 
Basin Information Drainage Area 5 Drainage Area 6 Drainage Area 7 Drainage Area 8 

Receiving Stream Name Albemarle 
Sound 

Albemarle 
Sound 

Albemarle 
Sound 

Albemarle 
Sound 

Stream Class  * SB SB SB SB 

Stream Index Number * 30 30 30 30 

Total Drainage Area (sf)       124,547 83,688       

On-site Drainage Area (sf)       124,547 83,688       

Off-site Drainage Area (sf) 0 0 0       

Proposed Impervious Area** (sf)       47,319 47,319       

% Impervious Area** (total)       38% 49.8%       

 

Impervious** Surface Area Drainage Area 5 Drainage Area 6 Drainage Area 7 Drainage Area 8 

On-site Buildings/Lots (sf)       5,701             

On-site Streets  (sf)                         

On-site Parking  (sf)       41,618 41,645       

On-site Sidewalks  (sf)                         

Other on-site  (sf)                         

Future (sf)                         

Off-site  (sf)                         

Existing BUA*** (sf)                         

Total  (sf):       47,319 41,645       

 *  Stream Class and Index Number can be determined at: https://www.deq.nc.gov/about/divisions/water-resources/water-
planning/classification-standards/classifications  

 **  Impervious area is defined as the built upon area including, but not limited to, buildings, roads, parking areas, sidewalks, 
gravel areas, etc. 

*** Report only that amount of existing BUA that will remain after development. Do not report any existing BUA that is to be 
removed and which will be replaced by new BUA. See definition 15A NCAC 02H .1002(17). 

https://www.deq.nc.gov/about/divisions/water-resources/water-planning/classification-standards/classifications
https://www.deq.nc.gov/about/divisions/water-resources/water-planning/classification-standards/classifications
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Form SWU-101     Version July 26, 2024 Page 4 of 8 

11. How was the off-site impervious area listed the Section IV, 10 Tables determined? Provide documentation. 
The site has been surveyed by Quible & Associates, P.C.  

       

Projects in Union County: Contact DEMLR Central Office staff to check if the project is located within a 
Threatened & Endangered Species watershed that may be subject to more stringent stormwater requirements as 
per 15A NCAC 02B .0600. 
 
V. SUPPLEMENT AND O&M FORMS 

The applicable state stormwater management permit supplement and operation and maintenance (O&M) forms 
must be submitted for each SCM specified for this project.  The latest versions of the forms can be downloaded 
from https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-
program/stormwater-design-manual.  For SCMs subject to older design standards or offsite projects, the archived 
supplement can be found from https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-
resources/stormwater/stormwater-program/stormwater-design-manual/archived-stormwater-design-manual-
supplemental-forms 
 
VI. CHECKLIST OF SUBMITTAL REQUIREMENTS FOR AN ADMINISTRATIVELY COMPLETE 

APPLICATION PACKAGE PER 15A NCAC 02H .1042(2) 

Only complete application packages will be accepted and reviewed by the Division of Energy, Mineral and 
Land Resources (DEMLR).  An administratively complete application package includes all of the items 
listed below.  A detailed application instruction sheet and SCM checklists are available from 
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/post-construction-
program/new-permits-permit-modifications.  The complete application package should be submitted to the 
appropriate DEMLR Office.  (The appropriate office may be found by locating project on the interactive online 
map at https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-
program/post-construction-program.) 
 
Please indicate that the following required information have been provided by initialing in the space 
provided for each item. All original documents MUST be signed and initialed in blue ink. Download the latest 
versions for each submitted application package from https://www.deq.nc.gov/about/divisions/energy-mineral-
and-land-resources/stormwater/stormwater-program.  

 Initials 
1. Original and one copy of the Stormwater Management Permit Application Form.    

2. Original and one copy of the signed and notarized Deed Restrictions & Protective   
Covenants Form or, for major modifications, a copy of the recorded deed restrictions and 
protective covenants limiting the built-upon area so that it does not exceed the capacity of 
the SCM(s) or the BUA thresholds. (if required as per Part VII below) 

Deed book:         Page No:        Relevant section:          

3. Original of the applicable Supplement Form(s) (sealed, signed and dated) and O&M   
agreement(s) for each SCM. (please refer to Section V for more information) 

4. Appropriate permit application processing fee per NCGS 143-215.3D(e)(2) payable to 
NCDEQ.   
A full list of fee adjustments is available on the DEQ website: 
https://www.deq.nc.gov/accessdeq/permit-fees-2023-updates   
(For an Express review, refer to: https://www.deq.nc.gov/accessdeq/express-permitting for 
information on the Express program and the associated fees.  Contact the appropriate 
Coastal regional office Express Permit Coordinator for additional information and to 
schedule the required application meeting.) 

5. A detailed narrative (one to two pages) describing the stormwater treatment/management for    
the project.  This is required in addition to the brief summary provided in the Project     
Information, item 1.  

6. A USGS map identifying the site location.  If the receiving stream is reported as class SA           ___________ 
or the receiving stream drains to class SA waters within ½ mile of the site boundary, include  
the ½ mile radius on the map. 

7. Sealed, signed, and dated calculations (one copy).   

  

____________ 

https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/stormwater-design-manual
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/stormwater-design-manual
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/stormwater-design-manual/archived-stormwater-design-manual-supplemental-forms
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/stormwater-design-manual/archived-stormwater-design-manual-supplemental-forms
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/stormwater-design-manual/archived-stormwater-design-manual-supplemental-forms
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/post-construction-program/new-permits-permit-modifications
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/post-construction-program/new-permits-permit-modifications
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/post-construction-program
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/post-construction-program
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program
https://www.deq.nc.gov/accessdeq/permit-fees-2023-updates
https://www.deq.nc.gov/accessdeq/express-permitting
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Form SWU-101     Version July 26, 2024 Page 5 of 8 

8. Two sets of plans folded to 8.5” x 14” (sealed, signed, & dated), including:   

a. Development/Project name. 
b. Engineer and firm. 

c. Location map with named streets and NCSR numbers. 

d. Legend. 
e. North arrow. 

f. Scale. 

g. Revision number and dates. 
h. Identify all surface waters on the plans by delineating the normal pool elevation of   

impounded structures, the banks of streams and rivers, the MHW or NHW line of tidal   
waters, and any coastal wetlands landward of the MHW or NHW lines. 

• Delineate the vegetated setback landward from the normal pool elevation of impounded   
structures, the banks of streams or rivers, and the MHW (or NHW) of tidal waters. 

i. Dimensioned property/project boundary with bearings & distances. 

j. Site Layout with all BUA identified and dimensioned. 
k. Existing contours, proposed contours, spot elevations, finished floor elevations. 

l. Details of roads, drainage features, collection systems, and stormwater control measures  
(including any applicable SCM planting plans). 

m. Wetlands delineated, or a note on the plans that none exist.  (Must be delineated by a   
qualified person; identify the person who made the determination on the plans. 

n. Existing drainage (including off-site), drainage easements, pipe sizes, runoff calculations. 

o. Drainage areas delineated (included in the main set of plans, not as a separate document). 

9. Copy of any applicable soils report with the associated SHWT elevations (Please identify      
elevations in addition to depths) as well as a map of the boring locations with the existing                   
elevations and boring logs. Include an 8.5”x11” copy of the NRCS County Soils map with the                   
project area clearly delineated.  For projects with infiltration SCMs, the report should also                        
include the soil type, expected infiltration rate, and the method of determining the infiltration rate.   
(Infiltration Devices submitted to WiRO: Schedule a site visit for DEMLR to verify the SHWT 

Prior to submittal, (910) 796-7378.) 

10. A copy of the most current property deed. Deed book: 1512   Page No: 459    

11. For corporations and limited liability corporations (LLC): Provide documentation from the NC    
Secretary of State or other official documentation, which supports the titles and positions held   
by the persons listed in Contact Information, item 1a, 2a, and/or 3a per 15A NCAC 2H.1040(1).  
The corporation or LLC must be listed as an active corporation in good standing with the NC   
Secretary of State, otherwise the application will be returned. 
http://www.secretary.state.nc.us/Corporations/CSearch.aspx 

12. If the applicant is not the property owner, a copy of a lease agreement, affidavit, or other     ___________ 
document showing that the applicant has obtained legal rights to submit a stormwater permit 
application within the proposed project area; 

13. If applicable, a copy of any recorded drainage, maintenance, or operation and maintenance   
easements demonstrating ownership interest sufficient to operate the SW system. 
Deed book:         Page No:        Relevant section:        

14. If a modification to an existing permit: 
a. The applicant / permit holder will remain the same and permit has not and will   

             not expire within the next 180 days. 
b. Signed, sealed & dated Designer Certification Forms 
c. Copies of the following documents recorded with the County Register of Deeds  

i. Deed restrictions and protective covenants limiting the BUA so that it  
   does not exceed the capacity of the SCM(s) or the BUA thresholds. 

ii. Drainage easements, when applicable. 
iii. Operation & Maintenance Agreement 
iv. Final subdivision plat referencing the Operation & Maintenance Agreement 

 
 

 
 

____________ 

____________ 

____________ 

____________ 

____________ 

____________ 

http://www.secretary.state.nc.us/Corporations/CSearch.aspx
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Form SWU-101     Version July 26, 2024 Page 6 of 8 

VII. DEED RESTRICTIONS AND PROTECTIVE COVENANTS 

For all subdivisions, outparcels, and future development, the appropriate property restrictions and protective 
covenants are required to be recorded prior to the sale of any lot.  If lot sizes vary significantly or the proposed 
BUA allocations vary, a table listing each lot number, lot size, and the allowable built-upon area must be provided 
as an attachment to the completed and notarized deed restriction form.  The appropriate deed restrictions and 
protective covenants forms can be downloaded from https://www.deq.nc.gov/about/divisions/energy-mineral-and-
land-resources/stormwater/stormwater-program/post-construction-program/post-construction-forms. Download 
the latest versions for each submittal.  

In the instances where the applicant is different than the property owner, it is the responsibility of the property 
owner to sign the deed restrictions and protective covenants form while the applicant is responsible for ensuring 
that the deed restrictions are recorded. 

By the notarized signature(s) below, the permit holder(s) certify that the recorded property restrictions 
and protective covenants for this project, if required, shall include all the items required in the permit and 
listed on the forms available on the website, that the covenants will be binding on all parties and persons 
claiming under them, that they will run with the land, that the required covenants cannot be changed or 
deleted without concurrence from the NC DEMLR, and that they will be recorded prior to the sale of any 
lot.   

 
VIII. CONSULTANT INFORMATION AND AUTHORIZATION 

Applicant:  Complete this section if you wish to designate authority to another individual and/or firm (such as a 
consulting engineer and/or firm) so that they may provide information on your behalf for this project (such as 
addressing requests for additional information).   

Consulting Engineer:Cathleen M. Saunders  

Consulting Firm: Quible & Associates, P.C.  

Mailing Address:PO Drawer 870  

City:Kitty Hawk  State:NC   Zip:27949  

Phone:  (252 )   202-7112  Fax:  (      )          

Email:csaunders@withersravenel.com  
  

https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/post-construction-program/post-construction-forms
https://www.deq.nc.gov/about/divisions/energy-mineral-and-land-resources/stormwater/stormwater-program/post-construction-program/post-construction-forms
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Form SWU-101     Version July 26, 2024 Page 7 of 8 

IX. PROPERTY OWNER AUTHORIZATION (if Contact Information, item 2 has been filled out, complete this 
section) 

I, (print or type name of person listed in Contact Information, item 2a)       , certify that I 
own the property identified in this permit application, and thus give permission to (print or type name of person 
listed in Contact Information, item 1a)         with (print or type name of organization listed in 
Contact Information, item 1a)        to develop the project as currently proposed.  A copy of 
the lease agreement or pending property sales contract has been provided with the submittal, which indicates the 
party responsible for the operation and maintenance of the stormwater system.   
 
As the legal property owner I acknowledge, understand, and agree by my signature below, that if my designated 
agent (entity listed in Contact Information, item 1) dissolves their company and/or cancels or defaults on their 
lease agreement, or pending sale, responsibility for compliance with the DEMLR Stormwater permit reverts back 
to me, the property owner. As the property owner, it is my responsibility to notify DEMLR immediately and submit 
a completed Name/Ownership Change Form within 30 days; otherwise I will be operating a stormwater treatment 
facility without a valid permit.  I understand that the operation of a stormwater treatment facility without a valid 
permit is a violation of NC General Statue 143-215.1 and may result in appropriate enforcement action including 
the assessment of civil penalties of up to $25,000 per day, pursuant to NCGS 143-215.6. 
 
Signature:   Date:  
 
I, _____________________________________, a Notary Public for the State of ____________________, 

County of ____________________, do hereby certify that ______________________________________ 

personally appeared before me this   day of _________________, _______, and acknowledge the 

due execution of the application for a stormwater permit.  Witness my hand and official seal, 

_________________________________________________ 

 

SEAL 

 

 

My commission expires    
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Form SWU-101     Version July 26, 2024 Page 8 of 8 

X. APPLICANT'S CERTIFICATION 

I, (print or type name of person listed in Contact Information, item 1a)       , 
certify that the information included on this permit application form is, to the best of my knowledge, correct and 
that the project will be constructed in conformance with the approved plans, that the required deed restrictions 
and protective covenants will be recorded, and that the proposed project complies with the requirements of the 
applicable stormwater rules under 15A NCAC 2H .1000 and any other applicable state stormwater requirements.  
 
Signature:   Date:  
 
I, _____________________________________, a Notary Public for the State of ____________________, 

County of ____________________, do hereby certify that ______________________________________ 

personally appeared before me this   day of _________________, _______, and acknowledge the 

due execution of the application for a stormwater permit.  Witness my hand and official seal, 

_________________________________________________ 

 

SEAL 

 

 

My commission expires    
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DEMLR USE ONLY 

Date Received Fee Paid Permit Number 

   

 

Stormwater Permit Information Update Form    Page 1 of 1                        May 11, 2017 

 

STATE STORMWATER:  
PERMIT INFORMATION UPDATE APPLICATION FORM 

 
There is NO FEE for updating project name or permittee information. 

 
This form is to only to be used by the current permittee to notify the Division of:  

1) changes to the Point of Contact (signing official) for the current permittee (LLC, Corporation, HOA or POA);  

2) changes to the mailing address, phone number or email address of the current permittee;  

3) changes to the name of the project; and  

4) changes to the legal corporate name as documented by a Name Change or Merger filed with the NCSOS.    
 

A. NEW PERMIT INFORMATION   

State Stormwater Permit Number:  SW7160706             

 

Are you updating  
(check all that apply): 

If so, please provide the updated information: 

 Project name H2OBX RV Park & Waterpark Resort 

 Corporation Name1 H2OBX, LLC 

 Permit Contact Name2 ,3       

 Permit Contact Title       

 Mailing Address3 4112 N. Croatan Highway, Kitty Hawk, 27949 

 Phone number       

 Email address       

1  Provide documentation such as a Name Change / Merger filed with the NCSOS. 
2  Provide supporting documentation such as NCSOS filing.  The permit contact’s position must be in accordance 

with 15A NCAC 02H .1040(1). 
3 If more than one point of contact or mailing address is being changed, please attach a separate sheet. 

 

 
B.  CERTIFICATION OF PERMITTEE 
 

I, Jeff Malarney                                     , the current permittee, hereby notify DEMLR that I am making the changes 

as listed in Section A above. I further attest that this application for an update to the permit information currently on file is 
accurate and complete to the best of my knowledge.  
 
Signature: ____________________________________________________________Date: ______________________ 
 
 
I, _____________________________________, a Notary Public for the State of _____________________________,  
 
County of ___________________________, do hereby certify that ________________________________________  
 
personally appeared before me this the ___________ day of ___________________, 20____, and acknowledge the due 
execution of the forgoing instrument. Witness my hand and official seal,    
 
(Notary Seal) 
 
 
 
Notary Signature _____________________________________   
 
My commission expires ________________________________  

http://reports.oah.state.nc.us/ncac/title%2015a%20-%20environmental%20quality/chapter%2002%20-%20environmental%20management/subchapter%20h/15a%20ncac%2002h%20.1040.pdf
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csaunders
Text Box
*8. IT IS IMPERATIVE THAT ALL SLOPES AND DISTURBED AREAS WITHIN THE PROJECT AREA BE FINE GRADED AND STABILIZED WITH PERMANENT VEGETATION. REGULAR MAINTAINANCE OF THE ONSITE STORMWATER MANAGEMENT FACILITIES MUST BE ONGOING UNTIL STABILIZATION IS COMPLETE AND ACCEPTABLE. TO ENSURE STABILIZATION IS COMPLETED, BONDING HAS BEEN OBTAINED THROUGH THE LOCALITY FOR ALL AREAS DISTURBED. *9. INFILTRATION BASIN #3 HAS AN AREA WHERE 3:1 SIDE SLOPES WERE NOT MET. THE OWNER HAS BEEN MADE AWARE OF THIS AREA AND WILL CONTINUE TO INSPECT AND MAINTAIN REGULARLY. IF THE PROPOSED SLOPES CANNOT BE STABILIZED, THIS AREA OF THE BASIN WILL NEED TO BE REGRADED.  *15. THE INFILTRATION BASIN #3 DIMENSIONS HAVE BEEN REVISED FROM THE PREVIOUSLY APPROVED PLAN SET DUE TO CONFLICTS THAT AROSE DURING CONSTRUCTION. THE DESIGN DEPTHS AND BASIN DIMENSIONS WERE FIELD ADJUSTED TO AVOID FENCING. REVISED DIMENSIONS WERE REVIEWED TO CONFIRM STORMWATER STORAGE MEETS THE PREVIOUSLY PROVIDED CALCULATIONS. EXISTING TREES WERE PRESERVED WITHIN THE PROPOSED EMBANKMENT AND THE OWNER HAS BEEN MADE AWARE OF THE POTENTIAL MAINTENANCE CONCERNS. A COURTESY COPY OF THE ASBUILT SURVEY WILL BE PROVIDED TO THE STATE FOR THEIR RECORDS UPON REQUEST. 
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H2OBX 
8526 Caratoke Hwy USGS TOPO 

Legend    

8526 Caratoke Hwy
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Current

Principal Office
13 Green Mountain Drive
Cohoes, NY 12047

Reg Office
4112 N. Croatan Highway
Kitty Hawk, NC 27949

Reg Mailing
4112 N. Croatan Highway
Kitty Hawk, NC 27949

Mailing
PO Box 648
Cohoes, NY 12047

Managing Member
Arthur B Berry , III
35A Moorings
Key Largo FL 33037

General Manager
Damian Dondero
132 W Holly Trail
Southern Shores NC 27949

Managing Member
Kenneth Ellis
1 E Ridge Rd
Loudonville NY 12211

Authorized Representative
Jeff Malarney
PO Box 928 4112 N. Croatan Highway
Kitty Hawk NC 27949

Chief Financial Officer
Kristin Renchkovsky
13 Green Mountain Dr.
Cohoes NY 12047

• File an Annual Report/Amend an Annual Report • Upload a PDF Filing • Order a Document Online • Add Entity
to My Email Notification List • View Filings • Print a Pre-Populated Annual Report form • Print an Amended a
Annual Report form

Limited Liability Company

Legal Name
H2OBX, LLC

Information

SosId: 1915198
Status: Current-Active 
Date Formed: 11/8/2019
Citizenship: Foreign
State of Incorporation: DE
Annual Report Due Date: April 15th

Annual Report Status:
Registered Agent: Malarney, Jeffrey

Addresses

Company Officials

All LLCs are managed by their managers pursuant to N.C.G.S. 57D-3-20.

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.sosnc.gov/online_services/business_registration/flow_annual_report/15622040
https://www.sosnc.gov/online_services/business_registration/flow_upload_a_filing/15622040
https://www.sosnc.gov/online_services/business_registration/order_a_document/15622040
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0)
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NOAA Atlas 14, Volume 2, Version 3
Location name: Powells Point, North Carolina,

USA*
Latitude: 36.1105°, Longitude: -75.8281°

Elevation: 13 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.449
(0.409‑0.495)

0.525
(0.478‑0.577)

0.598
(0.545‑0.657)

0.682
(0.619‑0.749)

0.769
(0.695‑0.842)

0.845
(0.760‑0.925)

0.915
(0.821‑1.00)

0.984
(0.877‑1.08)

1.07
(0.945‑1.17)

1.15
(1.01‑1.26)

10-min 0.717
(0.653‑0.790)

0.840
(0.764‑0.924)

0.958
(0.873‑1.05)

1.09
(0.990‑1.20)

1.23
(1.11‑1.34)

1.35
(1.21‑1.47)

1.46
(1.30‑1.59)

1.56
(1.39‑1.71)

1.69
(1.49‑1.85)

1.81
(1.59‑1.99)

15-min 0.897
(0.816‑0.988)

1.06
(0.961‑1.16)

1.21
(1.10‑1.33)

1.38
(1.25‑1.52)

1.55
(1.40‑1.70)

1.70
(1.53‑1.87)

1.84
(1.65‑2.01)

1.97
(1.75‑2.15)

2.13
(1.88‑2.33)

2.27
(1.99‑2.49)

30-min 1.23
(1.12‑1.36)

1.46
(1.33‑1.60)

1.72
(1.57‑1.89)

2.00
(1.82‑2.20)

2.30
(2.08‑2.52)

2.57
(2.31‑2.81)

2.82
(2.52‑3.08)

3.06
(2.73‑3.35)

3.39
(2.99‑3.71)

3.68
(3.22‑4.04)

60-min 1.53
(1.40‑1.69)

1.83
(1.66‑2.01)

2.21
(2.01‑2.42)

2.60
(2.36‑2.86)

3.06
(2.77‑3.36)

3.48
(3.13‑3.81)

3.88
(3.48‑4.25)

4.30
(3.83‑4.70)

4.86
(4.29‑5.33)

5.37
(4.71‑5.90)

2-hr 1.76
(1.59‑1.95)

2.11
(1.91‑2.33)

2.60
(2.35‑2.87)

3.13
(2.82‑3.44)

3.76
(3.38‑4.13)

4.34
(3.89‑4.76)

4.93
(4.38‑5.40)

5.55
(4.91‑6.09)

6.40
(5.61‑7.02)

7.17
(6.24‑7.87)

3-hr 1.92
(1.73‑2.13)

2.30
(2.08‑2.55)

2.84
(2.57‑3.15)

3.44
(3.10‑3.81)

4.19
(3.75‑4.63)

4.89
(4.35‑5.39)

5.61
(4.97‑6.17)

6.39
(5.62‑7.02)

7.48
(6.50‑8.22)

8.50
(7.32‑9.35)

6-hr 2.33
(2.11‑2.59)

2.79
(2.52‑3.10)

3.45
(3.11‑3.83)

4.18
(3.76‑4.63)

5.10
(4.56‑5.64)

5.98
(5.32‑6.59)

6.88
(6.07‑7.56)

7.87
(6.89‑8.64)

9.26
(8.00‑10.2)

10.6
(9.04‑11.6)

12-hr 2.76
(2.49‑3.09)

3.30
(2.97‑3.70)

4.10
(3.69‑4.59)

5.00
(4.47‑5.58)

6.14
(5.46‑6.83)

7.25
(6.40‑8.04)

8.40
(7.35‑9.30)

9.68
(8.39‑10.7)

11.5
(9.81‑12.7)

13.2
(11.1‑14.7)

24-hr 3.29
(3.03‑3.59)

4.00
(3.69‑4.37)

5.17
(4.76‑5.64)

6.15
(5.64‑6.69)

7.61
(6.92‑8.25)

8.86
(7.98‑9.60)

10.2
(9.13‑11.1)

11.7
(10.4‑12.7)

14.0
(12.2‑15.3)

15.9
(13.6‑17.5)

2-day 3.82
(3.50‑4.18)

4.62
(4.24‑5.06)

5.93
(5.45‑6.49)

7.06
(6.46‑7.71)

8.75
(7.94‑9.54)

10.2
(9.18‑11.1)

11.9
(10.5‑12.9)

13.7
(12.0‑15.0)

16.4
(14.2‑18.1)

18.8
(15.9‑20.8)

3-day 4.06
(3.73‑4.43)

4.91
(4.52‑5.37)

6.27
(5.77‑6.85)

7.42
(6.80‑8.09)

9.12
(8.29‑9.93)

10.6
(9.54‑11.5)

12.2
(10.9‑13.2)

13.9
(12.3‑15.2)

16.6
(14.4‑18.2)

19.0
(16.2‑20.9)

4-day 4.29
(3.97‑4.68)

5.20
(4.80‑5.68)

6.61
(6.10‑7.21)

7.79
(7.15‑8.48)

9.49
(8.65‑10.3)

10.9
(9.89‑11.9)

12.5
(11.2‑13.6)

14.2
(12.6‑15.4)

16.8
(14.6‑18.4)

19.1
(16.5‑21.1)

7-day 4.96
(4.58‑5.40)

5.98
(5.53‑6.52)

7.51
(6.93‑8.17)

8.78
(8.06‑9.53)

10.6
(9.68‑11.5)

12.1
(11.0‑13.1)

13.7
(12.3‑14.9)

15.5
(13.8‑16.9)

18.0
(15.8‑19.7)

20.1
(17.4‑22.1)

10-day 5.59
(5.21‑6.03)

6.71
(6.24‑7.24)

8.31
(7.72‑8.96)

9.63
(8.93‑10.4)

11.5
(10.6‑12.4)

13.1
(12.0‑14.1)

14.8
(13.4‑15.9)

16.6
(14.9‑17.9)

19.1
(17.0‑20.8)

21.2
(18.6‑23.2)

20-day 7.50
(7.03‑8.02)

8.93
(8.38‑9.56)

10.9
(10.2‑11.6)

12.5
(11.6‑13.3)

14.7
(13.7‑15.7)

16.5
(15.3‑17.7)

18.5
(17.0‑19.8)

20.5
(18.7‑22.0)

23.4
(21.0‑25.2)

25.7
(22.8‑27.8)

30-day 9.23
(8.69‑9.82)

11.0
(10.3‑11.7)

13.2
(12.4‑14.0)

15.0
(14.0‑15.9)

17.4
(16.3‑18.5)

19.4
(18.0‑20.6)

21.4
(19.8‑22.8)

23.5
(21.5‑25.1)

26.3
(23.9‑28.3)

28.5
(25.7‑30.8)

45-day 11.4
(10.7‑12.1)

13.5
(12.7‑14.3)

16.1
(15.2‑17.2)

18.3
(17.1‑19.4)

21.4
(19.9‑22.7)

23.8
(22.1‑25.3)

26.4
(24.4‑28.1)

29.1
(26.7‑31.1)

32.9
(29.8‑35.3)

35.9
(32.2‑38.7)

60-day 13.6
(12.9‑14.4)

16.1
(15.2‑17.0)

19.0
(17.9‑20.1)

21.3
(20.1‑22.6)

24.5
(23.1‑26.0)

27.1
(25.3‑28.6)

29.6
(27.6‑31.4)

32.2
(29.8‑34.3)

35.8
(32.7‑38.2)

38.5
(34.9‑41.3)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Introduction/Project Data 

The project consists of 96.77 acres of land located at 8528 Caratoke Hwy. (US Hwy. 158) in 

Powells Point, NC. See Table 1 for detailed site information. This report serves as the stormwater 

impact analysis for the H2OBX RV & Waterpark Resort project. 

Table 1 – Project Information Summary 

Project Name H2OBX RV Park & Waterpark Resort 

Project Address 8526 Caratoke Highway, NC 27966 

PIN(s) 9837-54-9004 

Zoning C-GB 

River Basin Pasquotank Basin 

Stormwater Regulatory Basin Albemarle Sound 

Total Site Area 96.77 AC  

Total Project Area 81.26 AC (3,539,685.5 SF) 

Land Disturbance Area 60.5 AC (2,635,380 SF) 

Existing Impervious % 0% 

Proposed Impervious % 29.5% 

 

Site History & Existing Conditions 

The property is in the coastal plain of North Carolina. The existing property is currently a 
combination of developed areas along with open space with natural vegetated areas and 
asphalt/gravel drives to facilitate the current onsite construction staging facility. Wetlands are on 
the property and have been delineated by Quible personnel and have been field verified by 
USACOE. Ground elevations range between 4’ and 15’ with an average surface slope of 1.0%. 
Existing stormwater runoff is via sheet flow to the existing wetlands to the West, some of which 
is conveyed from an existing drainage ditch to the wetlands, which eventually flows into the 
Albemarle Sound. The existing wet pond has a surface area of approximately 0.17 acres. 

A summary of the overall existing built upon area within the site is provided in the table on the 
next page. The boundary for all drainage areas is provided within Appendix A on the pre-
developed drainage area map. These drainage areas have been combined for simplicity as the 
proposed impervious surfaces throughout all drainage areas will be accounted for within the Wet 
Detention Basin and infiltrations basins Calculations. 

Table 1: Existing Built Upon Area Summary 

 

 
Combined Site 

 
(sq.ft.) (acre) 

corce
DRAFT

corce
DRAFT

corce
Stamp



Stormwater Management Plan  H2OBX RV & Waterpark Resort 

 

 
Month DD, YYYY 2  

WithersRavenel Project No. 24-0941   

Drainage Area =  2,136,790.00 49.05 

Open Space = 1,541,730.20 35.39 

Parkinglot/Roadway 

= 510,111.30 11.71 

Gravel = 20,951.00 0.00 

Concrete/Asphalt = 11,565.00 0.00 

Buildings =  45,059.50 0.00 

Wetlands/Ponds = 7,373.00 0.17 

Impervious = 587,686.80 13.49 

Total Impervious = 595,059.80 13.66 

 

The current site has approximately 595,059 sq. ft. of existing impervious surface within the entire 
site. Portions of the existing impervious surface will be left in place.  

Proposed Development 

The H2OBX RV & Waterpark Resort property is zoned Conditional General Business (C-GB). 
Proposed development will include construction of the parking lot and associated drive aisle 
access. Phase 2 will include construction of the waterpark facilities and main access drive. Phase 
1 and 2 construction and the associated impervious coverage areas are shown on the pre and post 
development drainage area maps within Appendix A. Proposed Stormwater management will 
consist of a wet detention basin on the subject parcel of land. The following narrative and 
calculations will demonstrate the parameters of the proposed design, which will illustrate an 
effective stormwater management system in compliance with all State and County regulations. 

The project proposes the addition of approximately 1,081,471 sq. ft. of impervious surface to the 
existing site within the construction. Approximately 557,078 sq. ft of existing impervious surface 
will be removed in order to complete the installation of the proposed impervious coverage. The 
existing wet pond will be expanded and permitted to meet State requirements.  

Table 2: Proposed Built Upon Area Summary 

 
Combined DA 

 
(sq.ft.) (acre) 

Drainage Area =  1,979,396.00 45.44 

Open Space = 866,346.00 19.89 
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Parkinglot/Roadway 
= 502,587.00 11.54 

Sidewalk = 11,500.00 0.26 

Waterpark Total = 414,373.00 9.51 

Pond = 153,011.00 3.51 

Impervious = 928,460.00 21.31 

Total Impervious = 1,081,471.00 24.83 

Stormwater management improvements will be provided to treat runoff from all proposed 
impervious construction. The primary method of stormwater treatment will be via a wet detention 
basin located to the rear (southwest) of the site. 

The wet detention basin has been sized to manage an overall impervious area of 524,394 sq. ft. 
This includes all proposed impervious areas within the entire site for Phase 1 and Phase 2 
construction. A credit for 557,078 sq. ft. of existing impervious surface to be removed has been 
taken from this overall impervious area. This is summarized in Table 3 below. 

 

Table 3: Overall Drainage Area Summary 

 
Combined Final Impervious Areas 

Drainage Area =  1,979,396 

Open Space = 897,925 

Impervious = 1,081,471 

Existing (to be removed) 
=  557,078 

Treated Impervious =  524,394 

 

Drainage area 1 as shown on the provided drainage area map, currently flows toward the existing 
NCDOT right-of-way. This impervious area has been accounted for within the provided wet 
detention basin, however, the existing grades do not reasonably allow for redirection of all flows.  

Drainage Area 2 includes a majority of the proposed impervious coverage, all of this drainage area 
will be collected in an underground pipe network and directed towards the proposed wet 
detention basin.  

Drainage Area 3 currently flows toward the NDOT right-of-way and will continue to after 
development. This drainage area will be reduced and will not have any impervious coverage post 
development.  
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Drainage Area 4 currently flows offsite and will continue to post development. This impervious 
area has been accounted for within the wet detention basin. The existing grades do not reasonably 
allow for redirection of flows. 

Quantifying Land Disturbance and Changes in Impervious Surface 

The proposed development will increase the impervious area of the project area (Error! Reference 

source not found.) from 0% to 32%. For the purposes of nutrient compliance and peak flow 
calculations, impervious area assumptions per lot type are detailed in Proposed development will 
include construction of the parking lot and associated drive aisle access. Phase 2 will include 
construction of the waterpark facilities and main access drive. Phase 1 and 2 construction and the 
associated impervious coverage areas are shown on the pre and post development drainage area 
maps within Appendix A. Proposed Stormwater management will consist of a wet detention basin 
on the subject parcel of land. The following narrative and calculations will demonstrate the 
parameters of the proposed design, which will illustrate an effective stormwater management 
system in compliance with all State and County regulations.. The impervious surface assumption 
for the proposed amenity center is 70%. 

Streams 

The entirety of the site lies within the Lick Creek sub-watershed of Falls Lake watershed. 
Earthquake Creek, a tributary of Lick Creek (Water Supply IV (WS-IV); Nutrient Sensitive Water 
(NSW)), flows through the western portion of the property and the southeastern portion of the 
property drains to tributaries of Martins Creek (WS-IV; NSW). All streams (perennial and 
intermittent) require a 100-ft buffer in accordance with F/J-B Watershed Protection Overlay 
standards per section 8.5.4B of the Unified Development Ordinance (UDO).  

To comply with Section 8.5.5 of the UDO, diffuse flow will be met by a level spreader vegetated 
filter strip (LS-VFS) downstream of (1) of the (3) proposed stormwater control measures (SCMs) 
outlet structures. The remaining (2) SCMs will reach diffuse flow requirements by means of a lined 
conveyance channel with approval of a No Practical Alternatives Application.  

Floodplains 

There are no Special Flood Hazard Areas (SFHAs) located on the subject site per the Federal 
Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) 3720086000K dated 
October 19, 2018, or 3720076900J dated May 2, 2006. Copies of the previously mentioned 
FIRMs are included in the Appendix.  

A detailed hydrologic and hydraulic study of the onsite buffered streams will be completed at a 
later date for the purpose of establishing 1% Annual Chance Water Surface Elevations (Base Flood 
Elevations). This analysis and associated results will be documented in a separate report. 
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Applicable Requirements 

Currituck County Stormwater Compliance 

Storage Requirements 

Per the Currituck County Stormwater Manual, all major site plans need to provide adequate 

stormwater controls to retain the 5-year post development peak discharge so that it does not 

release a peak discharge greater than the 2- year, 24-hour peak discharge using a wooded site 

condition. As the current site is greater than 10 acres, TR-55 was performed using Hydraflow 

Hydrographs Extension for AutoCAD®. Results of this model analysis are provided within 

Appendix C of this stormwater narrative. Based on the provided reports, the storage required on-

site is 640,889 cf of storage.  

The required storage on-site has been provided through the design of multiple swales and basins. 

The storage within each element has been summarized within Table 4 for ease of review with 

additional details provided within the supplied calculations. A plan that labels the location of each 

collection point has been provided within the Currituck County Stormwater Calculations also 

within Appendix C of this package.    

 Table 4: Overall Storage Summary 

 

 

Description Storage Volume (cf) 

Area A Waterpark Basin 148,164 

Area B Parking lot storage (Western) 10,687 

Area C Parking lot storage (Middle) 14,219 

Area D Parking lot storage (Eastern) 12,236 

Area E 
Depression Southeast of the 

Parking lot 
3,478 

Area F Wet Detention Basin 477,912 

Pipe 

Network 
Circular and Elliptical 29,835 

Total 696,530 

 

Based on the provided calculations, the total storage provided onsite is 696,530. This provided 

storage exceeds the required 640,889 cf.  

Wet Detention Basin Maintenance 

The proposed wet detention basin on-site requires regular maintenance. Initial inspections should 

take place within the first six months following construction, these should include inspecting the 
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basin at least twice after storm events that exceed a ½-inch rainfall. After the initial inspection 

period, annual inspections should take place. These inspections should be used to evaluate the 

condition and performance of the pond, including sediment within the forebay, growth of wetland 

plants, trees, and shrubs, inspection of inlets and outfall channels. Based on inspection results, 

specific maintenance tasks will be triggered. An example maintenance inspection checklist has 

been provided in Appendix F. 

Infiltration Basin (DA-6) 

Infiltration Basin (DA-7) 

Infiltration Basin (DA-8) 

 

Wetpond (DA-5) 

 Per 15A NCAC 02H.1005 (a) (3) (B) High Density Coastal Development is required to meet 

particular criteria. This development is proposed to have 29.5% of impervious coverage over the 

entire project area. The proposed wet detention basin onsite is designed in accordance with 

NCDEQ Requirements and is designed to store, control, and treat the stormwater runoff from all 

surfaces generated by the one and one-half inch of rainfall. In addition to these requirements, a 

minimum 50’ vegetative buffer from surface waters is provided.   

Collection 

Runoff from the proposed vehicular area is to be collected and conveyed to the wet detention 

basin via vegetated swales and a stormwater conveyance network. This storm system is provided 

on plan Sheet 6. Runoff draining from the proposed waterpark will be collected by an underground 

pipe network and will discharge into the proposed forebay of the wet detention basin. Plan Sheets 

6 and 7 within the high density application package show the proposed pipe network.  

Treatment 

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

Runoff from vehicular areas will be directed to the wet detention basin via vegetated swales and 

culverts. The vegetated swales will provide the first level treatment for these areas and will provide 

filtration of small particulates and nutrients prior to entering the wet detention basin. 

 

Riprap will be provided at the inlet to the pond from the stormwater conveyance connections. 

Stormwater entering the basin will be deenergized by the riprap as to reduce inflow velocities to 

the basin.  Larger debris and pollutants will settle on the riprap aprons as the stormwater enters 

the basin. 
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The primary treatment of runoff will be provided within the wet detention basin. Several modes 

of treatment are available in the wet detention basin.  Runoff first entering the basin will lose 

velocity and large particulates and sediment will settle out primarily in the forebay. The vegetated 

side slopes and vegetated shelf will provide filtration of runoff and nutrient uptake through natural 

biological processes. 

 Storage 

The wet basin temporary storage is sized to accommodate a storage volume in excess of the 

volume of runoff produced by the 1.5 inch rainfall event over the drainage area. The storage 

required to completely capture the first 1.5 inch of rainfall is 71,300 cf.  The proposed wet 

detention basin will have a temporary storage capacity of 256,724 cf above the pond’s drawdown 

orifice located at 2.3’ elevation. 

The season high water table (SWHT) is at an elevation of 2.3’.   

For NCDEQ calculations, the permanent pool and surface areas referenced in the application 

documents and attached calculations are measured at the orifice drawdown elevation of 2.3’. 

Utilizing permanent pool average depth equations from section 10.3.4 of the NCDEQ Stormwater 

BMP Manual, the average depth was calculated to be 3.7 ft. using Option 1, and 4.1 ft. using 

Option 2 (see NCDEQ Stormwater Calculations in Appendix C).  When utilizing SA/DA Table 10-

4 of the NCDEQ Stormwater BMP Manual, the more conservative average depth using Option 1 

and a percent impervious cover rounded to 50%, were applied to obtain a Surface Area to Drainage 

Area Ratio of 5.0 (see the attached Wet Detention Basin Supplement).  This is the SA/DA ratio to 

achieve 90% TSS Pollutant Removal Efficiency in the Coastal Region. Using this SA/DA ratio, the 

area required for the permanent pool is 74,235 sq. ft., while the area provided for the permanent 

pool is 86,067 sq. ft. 

The basin’s 10 foot wide, 10:1 vegetated shelf is specified to be constructed between the 

elevations of 1.8’ and 2.8’; the lower half of the shelf will be approximately at the season high 

water table.        

Disposal 

The wet detention basin’s primary mode of disposal is through an overflow orifice located at the 

end of the detention basin.  The overflow orifice will be a 5” diameter orifice and is calculated to 

completely drawdown the required storage volume in 4.77 days. Regular inspection of the 

overflow orifice for evidence of clogging, leakage, debris accumulations, etc. is recommended. 

Stormwater overflows will be conveyed to an existing ditch located along the western property 

line. As the Wet Detention Basin is designed to 90% TSS with additional storage, a vegetated filter 

strip is not provided.  

For disposal during the 2-yr storm and greater, a principal spillway has been designed to handle 

the proposed flows. The structure will release flows starting at elevation 5’ within the detention 

basin through an 18” RCP culvert. This culvert will tie into the existing ditch located adjacent to 

the proposed wet detention basin. An emergency spillway has been provided to release the 10-yr 

storm and greater. A weir will be provided at elevation 6’ and will be graded to tie into the existing 
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ditch. Rip-rap protection will be provided at both the emergency spillway and downstream of the 

primary spillway.  

Calculations for the proposed wet detention basin have been provided in Appendix C. A Hydraflow 

report has been provided to demonstrate that the 2-yr and 5-yr storms have been routed to pre-

developed conditions.      

Methodology 

The stormwater study was conducted using the natural drainage features as depicted by Light 
Detection and Ranging (LIDAR) topography and existing field surveys. Proposed drainage areas 
were based on field survey data and proposed development within the drainage areas.  

The scope of work included the following analyses: 

Hydrology 

• Simulation of the 1-year, 2-year, 10-year, and 100-year rainfall events for the Durham, NC 

area. 

• Formulation of the 1-year, 2-year, 10-year, and 100-year flood hydrographs for the existing 

development and proposed development drainage areas. 

Hydraulic 

• Routing the 1-year, 2-year, 10-year, and 100-year flood hydrographs for existing development 

runoff from the site. 

• Routing the 1-year, 2-year, 10-year, and 100-year flood hydrographs for proposed 

development runoff through the SCM. 

• Analyzing results at the analysis points. 

The results of the hydrology calculations were used for the hydraulic analyses. The hydraulic 
design requires the development of stage-storage and stage-discharge functions for the SCMs. 
The rainfall/runoff hydrographs, stage-storage, and stage-discharge functions have been compiled 
to create a computer routing simulation model using Bentley Systems PondPack v8i software. This 
PondPack model was then used to assess the peak water surface elevations in the SCM for the 
design rainfall events. The routing results, along with the hydrologic and hydraulic calculations, are 
provided as in the PondPack Routing Calculations sections of this report. 

Conclusions 

The proposed stormwater management plan for this site provides stormwater treatment in excess 

of the State required 1.5 inch rainfall event for all proposed impervious surfaces. In addition, the 

site provides onsite storage in excess of the County required 2-yr, 24 hour predeveloped wooded 

condition routing. The proposed system will offer preliminary and primary methods of treatment 

as well as an alternate method of disposal should the capacity be exceeded. This proposed design 

will adequately serve the stormwater management requirements of the site. 
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Appendix 1: Municipal Submittal Checklist 
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Appendix 2: Reference Materials 

♦ USGS 7.5-Minute Quadrangle Map 

♦ Web Soil Survey Map 

♦ FEMA Flood Insurance Rate Map 

♦ NOAA Atlas 14 Precipitation Frequency Estimates 

♦ PONDPACK Precipitation Hydrograph Input Data
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Appendix 5: SCM Design Calculations 

♦ SCM 1 – Wetland MDC Requirements 

♦ SCM 2 – Wet Pond MDC Requirements 

♦ SCM 3 – Wet Pond MDC Requirements 
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Appendix 6: SCM Design Summaries 

♦ SCM 1 Outlet Structure Design 

♦ SCM 1 Elevation-Volume Table 

♦ SCM 2 Outlet Structure Design 

♦ SCM 2 Elevation-Volume Table 

♦ SCM 3 Outlet Structure Design 

♦ SCM 3 Elevation-Volume Table 
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8466 Caratoke Highway, Building 400 | Powells Point, NC 27966 
t: 252-491-8147 | f: 919.467.6008 | www.withersravenel.com | License No. F-1479 

Asheville | Cary | Charlo�e | Greensboro | Pi�sboro | Powells Point | Raleigh | Southern Pines | Wilmington 

September 24, 2024 
 
Randall Jones, P.E. 
Division of Energy, Mineral, and Land Resources 
Land Quality Section – Washington Regional Office 
North Carolina Department of Environmental Quality 
943 Washington Square Mall 
Washington, NC 27889 
 
RE:  Soil Erosion and Sedimentaঞon Control Permit Applicaঞon 
 H2OBX RV Park 
 Powells Point, Currituck County, NC 
 
Mr. Jones, 
 
On behalf of H2OBX, LLC., WithersRavenel hereby submits for your review and approval a Soil 
Erosion and Sedimentaঞon Control Permit Applicaঞon package for the above referenced project 
located in Powells Point, Currituck County. 
 
The following items are included and shall be considered part of this submi�al package: 

1. A Review Fee Check in the amount of $6,100.00 made payable to “NCDEQ”; 
2. One (1) copy of the Soil Erosion and Sediment Control Narraঞve; 
3. One (1) Copy of the NCDEQ SESC Checklist; 
4. One (1) original and one (1) copy of the Financial Responsibility and Ownership Form; 
5. One (1) copy of the Soils Report; 
6. One (1) copy of the USGS Topography Map; 
7. One (1) copy of Deed Book 1512 Page 459; 
8. One (1) Copy of the NC Secretary of State Documentaঞon; 
9. Two (2) copies of the Plan Set. 

Please do not hesitate to contact me at (252) 491-8147 or csaunders@withersravenel.com 
should you have any quesঞons or require any addiঞonal informaঞon. 
 
Thank you for your a�enঞon to this project. 

 
Sincerely, 
WithersRavenel 
 
 
 
 
Cathleen M. Saunders. P.E.  
CC:  
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Project Description 
The proposed H2OBX RV Park is located at 8526 Caratoke Highway in Powells Point, Currituck 
County, North Carolina, Parcel #0124000137L000 and PIN# 9837-54-9004. The property is 
approximately 96.77 acres. The site in its existing conditions is primarily woods and grassy areas. 
The proposed development consists of 248 RV/modular camp sites, an amenity center with a pool 
and various recreational areas including pickleball courts, cornhole area, playground, and 
basketball court. The site also proposes associated parking and infrastructure. Existing ground 
elevations range between -5.92’ and 17.05’ with an average slope of 3.95%. 

Adjacent Properties 
The adjacent properties zoning varies from General Business to Heavy Industrial, individual lot 
zoning can be seen on the plan set. Adjacent property uses include general; business districts, 
agriculture, industrial and residential.   

Offsite Areas 
Construction staging and any temporary soil stockpiling will take place on-site interior to the limits 
of disturbance shown. Any off-site areas used for disposal or borrow material shall be approved 
and permitted in accordance with applicable local, state, and federal regulations.  

Critical Erosion Areas 
The onsite soils’ erosion hazard is moderate due to the proposed disturbance associated with the 
development of the site. Adequate erosion control measures will be employed to minimize 
potential erosion problems. 

Critical Erosion Areas 
Per the Natural Resources Conservation Service, the predominant on-site soils belong to the 
following groups as described below: 

Soils 
CnA – Conetoe Loamy Sand. This soil typically has 0 to 5 percent slopes. Conetoe Loamy Sand 
typically has a very low runoff class and is well drained. This soil is categorized in Hydrologic Soil 
Group: A. 

Ds – Dragston Loamy Fine Sand. This soil typically has 0 to 2 percent slopes. Dragston Loamy Fine 
Sand typically has a very low runoff class and is somewhat poorly drained. This soil is categorized 
in Hydrologic Soil Group: A/D. 

Mu – Munden Loamy Sand. This soil typically has 0 to 2 percent slopes. Munden Loamy Sand 
typically has a very low runoff class and is moderately well drained. This soil is categorized in 
Hydrologic Soil Group: B. 
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Erosion and Sediment Control Measures 
The proposed limits of disturbance for the site is approximately 60.50 acres. All erosion and 
sediment control practices shall be constructed and maintained according to minimum standards 
and specifications of the NCESC Planning and Design Manual, latest edition. 

Structural Practices 
1. Temporary Construction Entrance (CE) – 6.06.1 

A construction entrance will be installed off of the existing right-of-way access to the lot. 
2. Silt Fence (SF) – 6.62.1  

Silt fence will be installed down slope of areas with minimal grades to filter sediment runoff 
from sheet flow as shown on the plans. 

3. Sediment Basin (SB) – 6.61.1 
A sediment basin is proposed at the southwest corner of the property. Calculations are 
available within this report. 

4. Outlet Protection (OP) – 6.40 
Outlet protection should be provided to lower velocities prior to discharge of stormwater 
to avoid potential erosion. 

5. Dust Control – 6.84.1 
Dust control measures will be used to prevent surface and air movement of dust from 
exposed soil surfaces and reduce the presence of airborne substances, which may present 
health hazards, traffic safety problems or harm animals or plant life. 

6. Tree Protection (TP) – 6.05.1 
Tree protection will be placed around trees and vegetated areas that are not to be 
disturbed during construction. This will provide protection from construction equipment. 

Vegetative Practices 
1. Topsoiling (TO) – 6.04.1 

Topsoil shall be used to provide a suitable growth medium for vegetation used to stabilize 
disturbed areas. It is applicable where preservation or importation of topsoil is the most 
cost-effective method of providing suitable growth medium. 

2. Temporary Seeding (TS) – 6.10.1 
All denuded areas which will be left dormant for longer than 21 days shall be seeded with 
fast germinating temporary vegetation immediately following rough grading of the area. 

3. Permanent Seeding (PS) – 6.11.1 
Permanent seeding shall be applied to all denuded areas that will be left dormant for more 
than one year and to all areas where final grade has been established. 

4. Mulching (MU) – 6.14.1 
Mulching shall be applied to all seeding operations, other plant materials which do not 
provide adequate soil protection by themselves, and bare areas which cannot be seeded 
(See Std. & Spec. 6.11.1) and mulch shall be used in conjunction with temporary seeding 
operations as specified in Temporary Seeding Std. & Spec. 6.10.1. 
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Management Strategies  
The following sequence of events and erosion control measures shall be incorporated into the 
construction schedule for this project and shall apply to all construction activities. 

1. All hard surface public roads shall be clean at the end of each workday. Temporary 
construction entrance(s) are required at all points of access where any material may be 
spilled, dropped, washed, or tracked off-site.  
 

2. Erosion and sediment control devices shall be constructed and installed as a first step in 
any land disturbing activity and shall be made functional before upslope land disturbing 
activity takes place. 
 

3. Right-of-way diversions, sediment barriers, fill diversions, construction entrances, and 
erosion control stone are to be placed during clearing and grubbing.  

 

4. Permanent or temporary soil stabilization shall be applied to denuded areas within fourteen 
(14) days after final grade is reached on any portion of the site. 

 

5. During construction of the project, any soil stockpiles shall be stabilized or protected with 
sediment trapping measures. 

 

6. Additional erosion and sediment control measures to those found on the plans may be 
required by NCDEQ if deemed necessary. 

 

7. All temporary erosion and sediment control measures shall be removed and disposed of 
after final site stabilization. 

Maintenance: Structural Practices 
1. Temporary Construction Entrance (CE) – 6.06.1 

The construction entrance shall be maintained in a condition which will prevent tracking 
or flow of mud onto private or public streets. This may require periodic top dressing with 
additional stone or the washing and reworking of existing stone as conditions demand and 
repair and/or cleaning of any structures used to trap sediment. All materials spilled, 
dropped, washed, or tracked from vehicles onto roadways or into storm drains must be 
removed immediately. The use of water trucks to remove materials dropped, washed, or 
tracked onto roadways will not be permitted under any circumstances. 
 

2. Silt Fence (SF) – 6.62.1  
a. Silt fence shall be inspected immediately after each rainfall and at least daily during 

prolonged rainfall. Any required repairs shall be made immediately. 
b. Close attention shall be paid to repair of damaged silt fence resulting from end runs 

and undercutting.  
c. Should the fabric on a silt fence decompose or become ineffective prior to the end 
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of the expected usable life and the barrier still be necessary, the fabric shall be 
replaced promptly.  

d. Sediment deposits should be removed after each storm event. They must be 
removed when deposits reach approximately one-half the height of the barrier. 

e. Any sediment deposits remaining in place after the silt fence is no longer required 
shall be dressed to conform to the existing grade, prepared and seeded. 

 
3. Sediment Basin (SB) – 6.61.1 

a. The proposed wet pond shall be used as a sediment basin during construction. The 
wet pond shall be cleaned and grades restored to original design elevations prior to 
demobilization.  

b. Structures shall be removed and the area stabilized when the remaining drainage 
area has been properly stabilized. 
 

4. Outlet Protection (OP) – 6.40 
Outlet Protection shall be inspected after each rain and repairs made as needed. 
 

5. Dust Control – 6.84.1 
Dust control measures will be used through all dry weather periods until all disturbed areas 
have been stabilized. 
 

6. Tree Protection (TP) – 6.05.1 
In spite of precautions, some damage to protected trees may occur. In such cases, the 
following maintenance guidelines should be followed: 

a. Soil Aeration – If the soil has become compacted over the root zone of any tree, 
the ground shall be aerated by punching holes with an iron bar. The bar shall be 
driven 1-foot deep and then moved back and forth until the soil is loosened. This 
procedure shall be repeated every 18 inches until all of the compacted soil 
beneath the crown of the tree has been loosened.  

b. Repair of damage 
1. Any damage to the crown, trunk, or root system of any tree retained on 

the site shall be repaired immediately. 
2. Whenever major root or bark damage occurs, remove some foliage to 

reduce the demand for water and nutrients.  
3. Damaged roots shall be immediately cut off cleanly inside the exposed or 

damaged area. Cut surfaced shall be painted with appropriate tree paint, 
and moist peat moss, burlap, or top-soil shall be spread over the exposed 
area. 

 Maintenance: Vegetative Practices 
1. Temporary Seeding (6.10.1) and Permanent Seeding (6.11.1) 

The seeded areas will be checked regularly to ensure that a good stand is maintained. For 
temporary seeding, areas which fail to establish vegetative cover adequate to prevent rill 
erosion will be re-seeded as soon as such areas are identified. For permanent seeding, 
when it is clear that plants have not germinated on an area or have died these areas must 
be reseeded immediately to prevent erosion damage. However, it is extremely important 
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to determine for what reason germination did not take place and make any corrective 
action necessary prior to reseeding the area. 
 

2. Mulching (MU) – 6.14.1 
All mulching and soil coverings shall be inspected periodically (particularly after rain storms) 
to check for erosion. Where erosion is observed in mulched areas, additional mulch should 
be applied. Nets and mats should be inspected after rainstorms for dislocation or failure. If 
washouts or breakage occur, re-install netting matting as necessary after repairing damage 
to the slope or ditch. Inspections should take place up until grasses are firmly established. 
Were mulch is used in conjunction with ornamental plantings, inspect periodically 
throughout the year to determine if mulch is maintaining coverage of the soil surface; 
repair as needed. 

Calculations 
Silt Fence Design 
Runoff from land disturbance will be treated by silt fence surrounding all disturbed areas. The 
required minimum linear feet (lf) of silt fence is 100 lf per ¼ acre (a.c); which is provided as indicated 
in the table below.  

Maximum DA for Silt Fence: 

Max DA = SF Provided/ (100 X 4) 

9,035 LF / (100 AC X 4.0) = 22.6 AC  

Silf Fence Provided = 9,035 LF 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Currituck County, North Carolina
Survey Area Data: Version 23, Sep 13, 2023

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

Date(s) aerial images were photographed: May 18, 2022—May 
31, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

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

BoA Bojac loamy sand, 0 to 3 
percent slopes

2.5 0.6%

Bp Borrow pit 2.0 0.5%

Cb Conaby muck 39.7 9.2%

CnA Conetoe loamy sand, 0 to 3 
percent slopes

46.2 10.7%

Cu Currituck mucky peat 10.0 2.3%

Ds Dragston loamy fine sand 116.9 27.1%

Mu Munden loamy sand 143.2 33.2%

Po Ponzer muck, 0 to 2 percent 
slopes, rarely flooded

29.5 6.9%

Pt Portsmouth fine sandy loam 29.7 6.9%

W Water 11.2 2.6%

Totals for Area of Interest 431.1 100.0%

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 
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descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

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

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.
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Currituck County, North Carolina

BoA—Bojac loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3rnb
Elevation: 0 to 30 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: Farmland of statewide importance

Map Unit Composition
Bojac and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bojac

Setting
Landform: Ridges on marine terraces
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy and sandy fluviomarine deposits

Typical profile
Ap - 0 to 8 inches: loamy fine sand
Bt - 8 to 47 inches: fine sandy loam
C - 47 to 85 inches: loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F153BY030NC - Dry Loamy Rises and Flats
Hydric soil rating: No

Minor Components

Conetoe
Percent of map unit: 4 percent
Landform: Ridges on stream terraces, ridges on marine terraces
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest
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Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F153BY030NC - Dry Loamy Rises and Flats
Hydric soil rating: No

Seabrook
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F153BY020NC - Moist Sands
Hydric soil rating: No

Munden
Percent of map unit: 3 percent
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: F153BY040NC - Moist Loamy Rises and Flats
Hydric soil rating: No

Bp—Borrow pit

Map Unit Setting
National map unit symbol: 21ydy
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
Pits, sand: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pits, Sand

Setting
Parent material: Sandy fluviomarine deposits

Typical profile
C1 - 0 to 10 inches: sand
C2 - 10 to 80 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 39.96 in/hr)
Depth to water table: About 0 to 6 inches
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Cb—Conaby muck

Map Unit Setting
National map unit symbol: 3rnd
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: Prime farmland if drained

Map Unit Composition
Conaby, drained, and similar soils: 80 percent
Conaby, undrained, and similar soils: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Conaby, Drained

Setting
Landform: Depressions, pocosins
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Woody and herbaceous organic material over sandy and loamy 

fluviomarine deposits

Typical profile
Oa - 0 to 13 inches: muck
A - 13 to 21 inches: sand
Bg - 21 to 33 inches: sandy loam
Cg - 33 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions
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Hydric soil rating: Yes

Description of Conaby, Undrained

Setting
Landform: Depressions, pocosins
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Woody and herbaceous organic material over sandy and loamy 

fluviomarine deposits

Typical profile
Oa - 0 to 13 inches: muck
A - 13 to 21 inches: sand
Bg - 21 to 33 inches: sandy loam
Cg - 33 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

CnA—Conetoe loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3rnf
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: Farmland of statewide importance

Map Unit Composition
Conetoe and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Conetoe

Setting
Landform: Ridges on stream terraces, ridges on marine terraces
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
Ap - 0 to 8 inches: loamy sand
E - 8 to 22 inches: loamy sand
Bt - 22 to 40 inches: sandy loam
BC - 40 to 46 inches: loamy sand
C - 46 to 80 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F153AY030NC - Dry Loamy Rises and Flats, F153BY030NC - Dry 

Loamy Rises and Flats
Hydric soil rating: No

Minor Components

Leon
Percent of map unit: 5 percent
Landform: Flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F153BY070NC - Wet Spodosol Flats and Depressions, 

F153AY070NC - Wet Spodosol Flats and Depressions
Hydric soil rating: Yes
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Cu—Currituck mucky peat

Map Unit Setting
National map unit symbol: 3rnj
Elevation: 0 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
Currituck, tidal, and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Currituck, Tidal

Setting
Landform: Tidal marshes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Herbaceous organic material over sandy fluviomarine deposits

Typical profile
Oe - 0 to 14 inches: mucky peat
Oa - 14 to 28 inches: muck
Cg - 28 to 80 inches: sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Very frequent
Frequency of ponding: None
Maximum salinity: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water supply, 0 to 60 inches: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: A/D
Ecological site: R153BY140NC - Tidal Marsh on Organic Soil
Hydric soil rating: Yes
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Ds—Dragston loamy fine sand

Map Unit Setting
National map unit symbol: 3rnm
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: Farmland of statewide importance

Map Unit Composition
Dragston, drained, and similar soils: 45 percent
Dragston, undrained, and similar soils: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dragston, Drained

Setting
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 6 inches: loamy fine sand
E - 6 to 10 inches: loamy fine sand
Bt - 10 to 42 inches: sandy loam
2Cg - 42 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A/D
Ecological site: F153AY040NC - Moist Loamy Rises and Flats, F153BY040NC - 

Moist Loamy Rises and Flats
Hydric soil rating: No
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Description of Dragston, Undrained

Setting
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 6 inches: loamy fine sand
E - 6 to 10 inches: loamy fine sand
Bt - 10 to 42 inches: sandy loam
2Cg - 42 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: F153AY040NC - Moist Loamy Rises and Flats, F153BY040NC - 

Moist Loamy Rises and Flats
Hydric soil rating: No

Minor Components

Portsmouth, undrained
Percent of map unit: 3 percent
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F153AY060NC - Wet Loamy Flats and Depressions, 

F153BY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

Nimmo, undrained
Percent of map unit: 2 percent
Landform: Flats on marine terraces, depressions on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes
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Mu—Munden loamy sand

Map Unit Setting
National map unit symbol: 3rnr
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: Farmland of statewide importance

Map Unit Composition
Munden and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Munden

Setting
Landform: Ridges on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 9 inches: loamy sand
Bt - 9 to 37 inches: fine sandy loam
C - 37 to 72 inches: loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Ecological site: F153BY040NC - Moist Loamy Rises and Flats
Hydric soil rating: No

Custom Soil Resource Report

21

DRAFT



Minor Components

Nimmo, undrained
Percent of map unit: 5 percent
Landform: Flats on marine terraces, depressions on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

Po—Ponzer muck, 0 to 2 percent slopes, rarely flooded

Map Unit Setting
National map unit symbol: 2v9nw
Elevation: 0 to 30 feet
Mean annual precipitation: 45 to 60 inches
Mean annual air temperature: 60 to 61 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Ponzer, undrained, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ponzer, Undrained

Setting
Landform: Flats, depressions
Landform position (three-dimensional): Talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Herbaceous organic material and/or woody organic material over 

loamy marine deposits

Typical profile
Oa - 0 to 32 inches: muck
Cg - 32 to 63 inches: loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very high (about 19.5 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: D
Ecological site: F153BY080NC - Wet Organic Soil Flats and Depressions
Hydric soil rating: Yes

Minor Components

Belhaven, undrained
Percent of map unit: 6 percent
Landform: Flats, depressions, pocosins, flood plains
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Ecological site: F153BY080NC - Wet Organic Soil Flats and Depressions
Hydric soil rating: Yes

Roper, undrained
Percent of map unit: 4 percent
Landform: Depressions on marine terraces, flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Ecological site: F153BY065NC - Wet Clay Flats and Depressions
Hydric soil rating: Yes

Pt—Portsmouth fine sandy loam

Map Unit Setting
National map unit symbol: 3rp0
Elevation: 0 to 30 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: Prime farmland if drained

Map Unit Composition
Portsmouth, drained, and similar soils: 75 percent
Portsmouth, undrained, and similar soils: 10 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Portsmouth, Drained

Setting
Landform: Flats on marine terraces, depressions on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy fluviomarine deposits over sandy fluviomarine deposits
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Typical profile
Ap - 0 to 12 inches: fine sandy loam
Eg - 12 to 19 inches: fine sandy loam
Btg - 19 to 35 inches: sandy clay loam
BCg - 35 to 38 inches: sandy loam
2Cg - 38 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 20 to 40 inches to strongly contrasting textural 

stratification
Drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

Description of Portsmouth, Undrained

Setting
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy fluviomarine deposits over sandy fluviomarine deposits

Typical profile
A - 0 to 12 inches: fine sandy loam
Eg - 12 to 19 inches: fine sandy loam
Btg - 19 to 35 inches: sandy clay loam
BCg - 35 to 38 inches: sandy loam
2Cg - 38 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 20 to 40 inches to strongly contrasting textural 

stratification
Drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

Minor Components

Cape lookout, undrained
Percent of map unit: 4 percent
Landform: Depressions, pocosins, flats
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F153BY065NC - Wet Clay Flats and Depressions
Hydric soil rating: Yes

Portsmouth, undrained
Percent of map unit: 3 percent
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No
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Current

Principal Office
13 Green Mountain Drive
Cohoes, NY 12047

Reg Office
4112 N. Croatan Highway
Kitty Hawk, NC 27949

Reg Mailing
4112 N. Croatan Highway
Kitty Hawk, NC 27949

Mailing
PO Box 648
Cohoes, NY 12047

• File an Annual Report/Amend an Annual Report • Upload a PDF Filing • Order a Document Online •
Add Entity to My Email Notification List • View Filings • Print a Pre-Populated Annual Report form • Print
an Amended a Annual Report form

Limited Liability Company

Legal Name
H2OBX, LLC

Information

SosId: 1915198
Status: Current-Active 
Date Formed: 11/8/2019
Citizenship: Foreign
State of Incorporation: DE
Annual Report Due Date: April 15th

Annual Report Status:
Registered Agent: Malarney, Jeffrey

Addresses

Company Officials

All LLCs are managed by their managers pursuant to N.C.G.S. 57D-3-20.
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Managing Member
Arthur B Berry , III
35A Moorings
Key Largo FL 33037

General Manager
Damian Dondero
132 W Holly Trail
Southern Shores NC 27949

Managing Member
Kenneth Ellis
1 E Ridge Rd
Loudonville NY 12211

Authorized Representative
Jeff Malarney
PO Box 928 4112 N. Croatan Highway
Kitty Hawk NC 27949

Chief Financial Officer
Kristin Renchkovsky
13 Green Mountain Dr.
Cohoes NY 12047
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September 25, 2024 
 
Allen Clark 
NCDEQ Water Quality 
Washington Regional Office 
943 Washington Square Mall 
Washington, NC 27889 
 
Re: Fast Track Sewer System Extension Application (FTA 10-23) 
 H2OBX RV Park 

H2OBX, LLC 
 Powells Point, Currituck County, NC 
 
Dear Mr. Clark, 
 
On behalf of H2OBX, LLC, WithersRavenel, hereby submits, for your review and approval, a 
Fast Track Sewer System Extension Application package for the above referenced project. The 
applicant is proposing to develop a 248 Site RV Park and associated amenities in Powells Point, 
Currituck County, North Carolina.  A collection system has been designed in accordance with 
15A NCAC 02T, the Minimum Design Criteria for the Permitting of Pump Stations and Force 
Mains, and the Gravity Sewer Minimum Design Criteria. 
 
The wastewater flow from the proposed waterpark will be conveyed to the existing wastewater 
treatment plant (WQ0038695).  The existing capacity of the wastewater treatment plant and 
associated high-rate infiltration area is 60,000 GPD and the current actual flow plus the 
proposed flow from the RV park is less than 60,000 GPD. 
 
The following is attached and shall be considered part of this package: 

1. One (1) original and one (1) copy of the Fast Track Application (FTA 10-23); 
2. Review fee check in the amount of $600.00 made payable to NCDEQ; 
3. One (1) copy of the project narrative; 
4. One (1) copy of the North Carolina Secretary of State Corporation Information; 
5. One (1) original and one (1) copy of the Flow Tracking/Acceptance for Sewer Extension 

Applications (FTSE 10-23); 
6. Two (2) copies of the USGS Topographic Map with project area identified; 
7. Two (2) copies of the Developers Operational Agreement; 
8. One (1) original and one (1) copy of the Watershed Classification Attachment (WSCAS 

08-13); 
9. Two (2) copies of the pump station calculations. 

Please do not hesitate to contact Cathleen M. Saunders, P.E. at 252.491.8147 should you have 
any questions and/or concerns.  Thank you for your attention to this project. 
 
Sincerely, 
WithersRavenel 
 
Cathleen M. Saunders, P.E. 
 

Encl: as stated 

Cc: H2OBX, LLC;   
 File 
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INSTRUCTIONS FOR FORM: FTA 10-23 & SUPPORTING DOCUMENTATION Page 1 of 3 

This application is for sewer extensions involving gravity sewers, pump stations and force mains, or any combination that has been 
certified by a professional engineer and the applicant that the project meets the requirements of 15A NCAC 02T and the Division’s 
Minimum Design Criteria (Gravity Sewer & Pump Stations/Force Mains) and that plans, specifications and supporting documents 
have been prepared in accordance with 15A NCAC 02T, 15A NCAC 02T .0300, Division policies, and good engineering practices.     
 
While no upfront engineering design documents are required for submittal, in accordance with 15A NCAC 02T .0305(b), design 
documents must be prepared prior to submittal of a fast track permit application to the Division.  This would include plans, design 
calculations, and project specifications referenced in 15A NCAC 02T .0305 and the applicable minimum design criteria. These 
documents shall be immediately available upon request by the Division. 
 
Projects that are deemed permitted (do not require a permit from the Division) are explained in 15A NCAC 02T.0303. 
 
Projects not eligible for review via the fast track process (must be submitted for full technical review): 

 Projects that do not meet any part of the minimum design criteria (MDC) documents; 
 Projects that involve more than one variance from the requirements of 15A NCAC 02T; 
 Pressure sewer systems utilizing simplex septic tank-effluent pumps (STEPs) or simplex grinder pumps; 
 Simplex STEP or simplex grinder pumps connecting to pressurized systems (e.g. force mains); 
 Vacuum sewer systems. 

 
 

General – When submitting an application, please use the following instructions as a checklist in order to ensure all required items are 
submitted.  Adherence to these instructions and checking the provided boxes will help produce a quicker review time and reduce the 
amount of requested additional information. Failure to submit all required items will necessitate additional processing and review 
time, and may result in return of the application.  Unless otherwise noted, the Applicant shall submit one original and one copy of 
the application and supporting documentation. 

A. One Original and One Copy (second copy may be digital) of Application and Supporting Documents 
 Required unless otherwise noted. Signatures on original must be “wet ink” or secure digital signatures. 

Please do not submit engineering design plans with the application unless specifically requested. 
 

B. Cover Letter/Narrative Description (Required for All Application Packages): 
 List all items included in the application package, as well as a brief description of the requested permitting action. 

 Be specific as to the system type, number of homes served, flow allocation required, etc. 
 Include the permit number/status of any other required sewer permits (downstream/upstream) 
 If necessary for clarity, include attachments to the application form.  
 If the project is funded by American Rescue Plan Act (ARPA) funds, please include the ARPA project number in the cover 

letter and in parentheses under Project Name (Section II.1. of the application). 
 

C. Application Fee (All New and Modification Application Packages): 
 Submit a check or money order in the amount of $600.00, dated no more than 90 days prior to application submittal. 

 Payable to North Carolina Department of Environmental Quality (NCDEQ) 
 

D. Fast Track Application (Required for All Application Packages, Form FTA 10-23): 
 Submit the completed and appropriately executed application.   

 If necessary for clarity or due to space restrictions, attachments to the application may be made. 
 If the Applicant Type in Item I.2 is a corporation or company, provide documentation it is registered for business with the 

North Carolina Secretary of State.  
 If the Applicant Type in Item I.2 is a partnership or d/b/a, enclose a copy of the certificate filed with the Register of Deeds in 

the county of business. 
 The Project Name in Item II.1 shall be consistent with the project name on the flow acceptance letters, agreements, etc. 
 The Professional Engineer’s Certification on Page 5 of the application shall be signed, sealed and dated by a North Carolina 

licensed Professional Engineer. 
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 The Applicant’s Certification on Page 5 of the application shall be signed in accordance with 15A NCAC 02T .0106(b).  Per 
15A NCAC 02T .0106(c), an alternate person may be designated as the signing official if a delegation letter is provided from 
a person who meets the criteria in 15A NCAC 02T .0106(b). 

 
E. Flow Tracking/Acceptance Form (Form: FTSE 10-23) (If Applicable): 

 Submit the completed and executed FTSE form from the owners of the downstream sewers and treatment facility.    
 Multiple forms maybe required where the downstream sewer owner and wastewater treatment facility are different. 
 The flow acceptance indicated in form FTSE must not expire prior to permit issuance and must be dated less than one year 

prior to the application date.   
 Submittal of this application and form FTSE indicates that owner has adequate capacity and will not violate G.S. 143-215.67(a).   
 Intergovernmental agreements or other contracts will not be accepted in lieu of a project-specific FTSE. 
 

F. Site Maps (All Application Packages): 
 Submit an 8.5-inch x 11-inch color copy of a USGS Topographic Map of sufficient scale to identify the entire project area, 

including the closest surface waters. 
 General location of the project components (gravity sewer, pump stations, & force main) 
 Downstream connection points and permit number (if known) for the receiving sewer  

 Include an aerial location map showing general project area (such as street names or latitude/longitude) so that Division staff 
can easily locate it in the field. 
 

G. Existing Permit (Application Packages for Modifications to an Existing Permit): 
 Submit a copy of the most recently issued existing permit. 
 Include a descriptive and clear narrative identifying the previously permitted items to remain in the permit, items to be 

added, and/or items to be modified (the application form itself should include only include items to be added/modified). The 
narrative should also include whether any previously permitted items have been certified.  

 The narrative should clearly identify the requested permitting action and accurately describe the sewers to be listed in 
the final permit. 

 
H. Power Reliability Plan (Required if portable reliability option utilized for Pump Station): 

 Per 15A NCAC 02T .0305(h)(1), submit documentation of power reliability for pumping stations.  

 This alternative is only available for average daily flows less than 15,000 gallons per day 
 It shall be demonstrated to the Division that the portable source is owned or contracted by the applicant and is compatible with 

the station.  The Division will accept a letter signed by the applicant (see 15A NCAC 02T .0106(b)) or proposed contractor, 
stating that “the portable power generation unit or portable, independently-powered pumping units, associated appurtenances 
and personnel are available for distribution and operation of this pump station.” 

 If the portable power source or pump is dedicated to multiple pump stations, an evaluation of all the pump stations' 
storage capacities and the rotation schedule of the portable power source or pump, including travel timeframes, shall 
be provided in the case of a multiple station power outage. (Required at time of certification) 

 
I. Certificate of Public Convenience and Necessity (All Application Packages for Privately-Owned Public Utilities):  

 Per 15A NCAC 02T .0115(a)(1) provide the Certificate of Public Convenience and Necessity from the North Carolina Utilities 
Commission demonstrating the Applicant is authorized to hold the utility franchise for the area to be served by the sewer 
extension, or 

 Provide a letter from the North Carolina Utilities Commission’s Water and Sewer Division Public Staff stating an application 
for a franchise has been received and that the service area is contiguous to an existing franchised area or that franchise approval 
is expected. 

 
J. Operational Agreements (Applications from HOA/POA and Developers for lots to be sold): 

 Home/Property Owners’ Associations 
 Per 15A NCAC 02T .0115(c), submit the properly executed Operational Agreement (FORM: HOA). 
 Per 15A NCAC 02T .0115(c), submit a copy of the Articles of Incorporation, Declarations and By-laws. 

 Developers of lots to be sold 
 Per 15A NCAC 02T .0115(b), submit the properly executed Operational Agreement (FORM: DEV). 

  
For more information, visit the Division’s collection systems website 
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THE COMPLETED APPLICATION PACKAGE INCLDING ALL SUPPORTING INFORMATION AND 
MATERIALS, SHOULD BE SENT TO THE APPROPRIATE REGIONAL OFFICE: 

 

REGIONAL OFFICE ADDRESS COUNTIES SERVED 

Asheville Regional Office 
Water Quality Section 

2090 US Highway 70 
Swannanoa, North Carolina 28778-8211 
(828) 296-4500 
(828) 299-7043 Fax 
 

Avery, Buncombe, Burke, Caldwell, Cherokee, 
Clay, Graham, Haywood, Henderson, Jackson, 
Macon, Madison, McDowell, Mitchell, Polk, 
Rutherford, Swain, Transylvania, Yancey 

Fayetteville Regional Office 
Water Quality Section 

225 Green Street Suite 714 
Fayetteville, North Carolina 28301-5095 
(910) 433-3300 
(910) 486-0707 Fax 
 

Anson, Bladen, Cumberland, Harnett, Hoke, 
Montgomery, Moore, Robeson, Richmond, 
Sampson, Scotland 

Mooresville Regional Office 
Water Quality Section 

610 E. Center Avenue 
Mooresville, North Carolina 28115 
(704) 663-1699 
(704) 663-6040 Fax 
 

Alexander, Cabarrus, Catawba, Cleveland, 
Gaston, Iredell, Lincoln, Mecklenburg, Rowan, 
Stanly, Union 

Raleigh Regional Office 
Water Quality Section 

3800 Barrett Drive 
Raleigh, North Carolina 27609 
(919) 791-4200 
(919) 571-4718 Fax 
 

Chatham, Durham, Edgecombe, Franklin, 
Granville, Halifax, Johnston, Lee, Nash, 
Northampton, Orange, Person, Vance, Wake, 
Warren, Wilson 

Washington Regional Office 
Water Quality Section 

943 Washington Square Mall 
Washington, North Carolina 27889 
(252) 946-6481 
(252) 975-3716 Fax 

Beaufort, Bertie, Camden, Chowan, Craven, 
Currituck, Dare, Gates, Greene, Hertford, Hyde, 
Jones, Lenoir, Martin, Pamlico, Pasquotank, 
Perquimans, Pitt, Tyrrell, Washington, Wayne 

Wilmington Regional Office 
Water Quality Section 

127 Cardinal Drive Extension 
Wilmington, North Carolina 28405 
(910) 796-7215 
(910) 350-2004 Fax 
 

Brunswick, Carteret, Columbus, Duplin, New 
Hanover, Onslow, Pender 

Winston-Salem Regional Office 
Water Quality Section 

450 W. Hanes Mill Road 
Suite 300 
Winston-Salem, North Carolina 27105 
(336) 776-9800 
(336) 776-9797 Fax 
 

Alamance, Alleghany, Ashe, Caswell, Davidson, 
Davie, Forsyth, Guilford, Rockingham, Randolph, 
Stokes, Surry, Watauga, Wilkes, Yadkin 
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Application Number: __________________ (to be completed by DWR) 
 

All items must be completed or the application will be returned 
 

I. APPLICANT INFORMATION:  

1. Applicant's name:  H2OBX, LLC (company, municipality, HOA, utility, etc.) 

2. Applicant type:   Individual   Corporation   General Partnership  Privately-Owned Public Utility 

 Federal   State/County   Municipal   Other 

3. Signature authority’s name: Kenneth Ellis  per 15A NCAC 02T .0106(b)  

Title: CEO 

4. Applicant’s mailing address: 13 Green Moutain Drive 

City: Cohoes  State: NY   Zip: 12047-     

5. Applicant’s contact information:  

 Phone number: (518) 369-2422   Email Address: kene@aquaticgroup.com 

II. PROJECT INFORMATION: 

1. Project name: H2OBX RV Park 

2. Application/Project status:       Proposed (New Permit)       Existing Permit/Project     ARPA funded 

If a modification, provide the existing permit number: WQ00N/A  and issued date:  N/A,  

For modifications, also attach a detailed narrative description as described in Item G of the checklist.  

If new construction, but part of a master plan, provide the existing permit number: WQ000 

3. County where project is located: Currituck 

4. Approximate Coordinates (Decimal Degrees): Latitude:  36.111492○ Longitude: -75.830476○ 

5. Parcel ID (if applicable):  0124000137L0000 (or Parcel ID to closest downstream sewer) 

III. CONSULTANT INFORMATION: 

1. Professional Engineer: Cathleen M. Saunders, P.E. License Number: 04365  

Firm: WithersRavenel, inc 

Mailing address: PO Drawer 870 

City: Kitty Hawk State: NC   Zip: 27949-     

Phone number: (252) 491-8147   Email Address: csaunders@withersravenel.com 

IV. WASTEWATER TREATMENT FACILITY (WWTF) INFORMATION: 

1. Facility Name: H2OBX Waterpark WWTP Permit Number: WQ0038695  

Owner Name: H2OBX, LLC 

V. RECEIVING DOWNSTREAM SEWER INFORMATION: 

1. Permit Number(s): WQN/A  

2. Downstream (Receiving) Sewer Information:  N/A inch  ☐ Gravity      ☐ Force Main 

3. System Wide Collection System Permit Number(s) (if applicable): WQCSN/A 

Owner Name(s): N/A
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VI. GENERAL REQUIREMENTS 

1. If the Applicant is a Privately-Owned Public Utility, has a Certificate of Public Convenience and Necessity been attached?  

 Yes   No  N/A 

2. If the Applicant is a Developer of lots to be sold, has a Developer’s Operational Agreement (FORM: DEV) been attached?  

 Yes   No   N/A 

3. If the Applicant is a Home/Property Owners' Association, has an HOA/POA Operational Agreement (FORM: HOA) and 
supplementary documentation as required by 15A NCAC 02T.0115(c) been attached? 

 Yes   No  N/A 

4. Origin of wastewater: (check all that apply): 

 Residential (Individually Owned)  Retail (stores, centers, malls)  Car Wash 
 Residential (Leased)  Retail with food preparation/service  Hotel and/or Motels 
 School / preschool / day care  Medical / dental / veterinary facilities  Swimming Pool/Clubhouse 
 Food and drink facilities  Church  Swimming Pool/Filter Backwash  
 Businesses / offices / factories  Nursing Home  Other (Explain in Attachment) 

   

5. Nature of wastewater :  95 % Domestic  5 % Commercial       % Industrial (See 15A NCAC 02T .0103(20))  
   If Industrial, is there a Pretreatment Program in effect?  Yes  No 

6. Has a flow reduction been approved under 15A NCAC 02T .0114(f)?   Yes  No  
 If yes, provide a copy of flow reduction approval letter with this application 

7. Summarize wastewater generated by project: 

Establishment Type (see 02T.0114(f)) Daily Design Flow a,b No. of Units Flow 

RV Campsites  100 gal/site 198 19,800 GPD 

Park Model  100 gal/Seat 50 5,000 GPD 

Washing Machine      500 gal/Machine 4 2,000 GPD 

Barstools 20 gal/Barstool 20 400 GPD 

            gal/                  GPD 

            gal/                  GPD 

Total 27,200 GPD 

a  See 15A NCAC 02T .0114(b), (d), (e)(1) and (e)(2) for caveats to wastewater design flow rates (i.e. proposed unknown 
non-residential development uses; public access facilities located near high public use areas; and residential property 
located south or east of the Atlantic Intracoastal Waterway to be used as vacation rentals as defined in G.S. 42A-4).  

b Per 15A NCAC 02T .0114(c), design flow rates for establishments not identified [in table 15A NCAC 02T.0114] shall be 
determined using available flow data, water using fixtures, occupancy or operation patterns, and other measured data. 

8. Wastewater generated by project: 27,200 GPD (per 15A NCAC 02T .0114 and G.S. 143-215.1) 
 Do not include future flows or previously permitted allocations 

If permitted flow is zero, please indicate why: 

 Pump Station/Force Main or Gravity Sewer where flow will be permitted in subsequent permits that connect to this line. 
Please provide supplementary information indicating the approximate timeframe for permitting upstream sewers with flow. 
 

 Flow has already been allocated in Permit Number: N/A   Issuance Date: N/A 
 

 Rehabilitation or replacement of existing sewers with no new flow expected 
 

 Other (Explain):  N/A   
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VII. GRAVITY SEWER DESIGN CRITERIA (If Applicable) - 02T .0305 & MDC (Gravity Sewers): 

1. Summarize gravity sewer to be permitted: 

Size (inches) Length (feet) Material 

10" 1,237 SDR 35 

8" 6,753 SDR 35 

                  

                  

                  

                  
 

 Section II & III of the MDC for Permitting of Gravity Sewers contains information related to design criteria 
 Section III contains information related to minimum slopes for gravity sewer(s) 
 Oversizing lines to meet minimum slope requirements is not allowed and a violation of the MDC 

 
VIII. PUMP STATION DESIGN CRITERIA (If Applicable) – 02T .0305 & MDC (Pump Stations/Force Mains): 

PROVIDE A SEPARATE COPY OF THIS PAGE FOR EACH PUMP STATION INCLUDED IN THIS PROJECT 

1. Pump station number or name: 2 

2. Approximate Coordinates (Decimal Degrees): Latitude: 36.112110○ Longitude: -75.832438○ 

3. Total number of pumps at the pump station: 2 

3. Design flow of the pump station:  0.01740 millions gallons per day (firm capacity) 

 This should reflect the total GPM for the pump station with the largest pump out of service.  

4. Operational point(s) per pump(s):        gallons per minute (GPM) at       feet total dynamic head (TDH) 

5. Summarize the force main to be permitted (for this Pump Station): 

Size (inches) Length (feet) Material 

4" 686 C-900 DR18 

                  

                  

                  

If any portion of the force main is less than 4-inches in diameter, please identify the method of solids reduction per 
MDCPSFM Section 2.01C.1.b.  Grinder Pump     Mechanical Bar Screen   Other (please specify) N/A 

6. Power reliability in accordance with 15A NCAC 02T .0305(h)(1):  

  Standby power source or      Standby pump  

 Must have automatic activation and telemetry - 15A NCAC 02T.0305(h)(1)(B): 
 Required for all pump stations with an average daily flow greater than or equal to 15,000 gallons per day 
 Must be permanent to facility and may not be portable 

Or if the pump station has an average daily flow less than 15,000 gallons per day 15A NCAC02T.0305(h)(1)(C): 

 Portable power source with manual activation, quick-connection receptacle and telemetry -  

or 

 Portable pumping unit with plugged emergency pump connection and telemetry: 

 Include documentation that the portable source is owned or contracted by the applicant and is compatible with the station.   
 If the portable power source or pump is dedicated to multiple pump stations, an evaluation of all the pump stations' storage 

capacities and the rotation schedule of the portable power source or pump, including travel timeframes, shall be provided 
as part of this permit application in the case of a multiple station power outage.  
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IX. SETBACKS & SEPARATIONS – (02B .0200 & 15A NCAC 02T .0305(f)): 

1. Does the project comply with all separations/alternatives found in 15A NCAC 02T .0305(f) & (g)?   Yes  No 

15A NCAC 02T.0305(f) contains minimum separations that shall be provided for sewer systems: 

Setback Parameter* Separation Required 

Storm sewers and other utilities not listed below (vertical) 18 inches 
2Water mains (vertical - water over sewer preferred, including in benched trenches) 18 inches 
2Water mains (horizontal) 10 feet 

Reclaimed water lines (vertical - reclaimed over sewer) 18 inches 

Reclaimed water lines (horizontal - reclaimed over sewer) 2 feet 

**Any private or public water supply source, including any wells, WS-I waters of Class I or 
Class II impounded reservoirs used as a source of drinking water, and associated wetlands. 100 feet 

**Waters classified WS (except WS-I or WS-V), B, SA, ORW, HQW, or SB from normal 
high water (or tide elevation) and wetlands associated with these waters (see item IX.2) 50 feet 

**Any other stream, lake, impoundment, or ground water lowering and surface drainage 
ditches, as well as wetlands associated with these waters or classified as WL. 10 feet 

Any building foundation (horizontal) 5 feet 

Any basement (horizontal) 10 feet 

Top slope of embankment or cuts of 2 feet or more vertical height 10 feet 

Drainage systems and interceptor drains 5 feet 

Any swimming pools 10 feet 

Final earth grade (vertical) 36 inches 
 If noncompliance with 02T.0305(f) or (g), see Section X.1 of this application 
*15A NCAC 02T.0305(g) contains alternatives where separations in 02T.0305(f) cannot be achieved. Please check “yes” 
above if these alternatives are used and provide narrative information to explain. 
**Stream classifications can be identified using the Division’s NC Surface Water Classifications webpage 
 

2. Does this project comply with the minimum separation requirements for water mains?    Yes  No  N/A 
 If no, please refer to 15A NCAC 18C.0906(f) for documentation requirements and submit a separate document, 

signed/sealed by an NC licensed PE, verifying the criteria outlined in that Rule.  
 

3. Does the project comply with separation requirements for wetlands?     Yes  No  N/A 
 Please provide supplementary information identifying the areas of non-conformance. 
 See the Division’s draft separation requirements for situations where separation cannot be met. 
 No variance is required if the alternative design criteria specified is utilized in design and construction.     

 
4. Is the project located in a river basin subject to any State buffer rules?  Yes  Basin name: Pasquotank        No  

If yes, does the project comply with setbacks found in the river basin rules per 15A NCAC 02B .0200?    Yes   No  
 This includes Trout Buffered Streams per 15A NCAC 2B.0202 
 

5. Does the project require coverage/authorization under a 404 Nationwide/individual permits    Yes  No 
or 401 Water Quality Certifications?   
 Please provide the permit number/permitting status in the cover letter if coverage/authorization is required.  
 

6. Does project comply with 15A NCAC 02T.0105(c)(6) (additional permits/certifications)?    Yes   No  
Per 15A NCAC 02T.0105(c)(6), directly related environmental permits or certification applications must be being prepared, 
have been applied for, or have been obtained. Issuance of this permit is contingent on issuance of dependent permits (erosion 
and sedimentation control plans, stormwater management plans, etc.).   
 

7. Does this project include any sewer collection lines that are deemed “high-priority?”      Yes  No 
Per 15A NCAC 02T.0402, “high-priority sewer” means any aerial sewer, sewer contacting surface waters,  
siphon, or sewers positioned parallel to streambanks that are subject to erosion that undermines or deteriorates the sewer.  
Siphons and sewers suspended through interference/conflict boxes require a variance approval. 

 If yes, include an attachment with details for each line, including type (aerial line, size, material, and location). 
 
High priority lines shall be inspected by the permittee or its representative at least once every six-months and 
inspections documented per 15A NCAC 02T.0403(a)(5) or the permittee’s individual System-Wide Collection permit. 
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X. CERTIFICATIONS: 

1. Does the submitted system comply with 15A NCAC 02T, the Minimum Design Criteria for the Permitting of Pump Stations 
and Force Mains (latest version), and the Gravity Sewer Minimum Design Criteria (latest version) as applicable? 

 Yes   No 

If no, for projects requiring a single variance, complete and submit the Variance/Alternative Design Request application 
(VADC 10-14) and supporting documents for review to the Central Office. Approval of the request will be issued 
concurrently with the approval of the permit, and projects requiring a variance approval may be subject to longer 
review times. For projects requiring two or more variances or where the variance is determined by the Division to be a 
significant portion of the project, the full technical review is required.  
 

2. Professional Engineer's Certification: 

I, ____________________________________, attest that this application for ______________________________________ 
 (Professional Engineer’s name from Application Item III.1.)    (Project Name from Application Item II.1) 

has been reviewed by me and is accurate, complete and consistent with the information supplied in the plans, 
specifications, engineering calculations, and all other supporting documentation to the best of my knowledge.  I further 
attest that to the best of my knowledge the proposed design has been prepared in accordance with the applicable regulations, 
Minimum Design Criteria for Gravity Sewers (latest version), and the Minimum Design Criteria for the Fast-Track Permitting 
of Pump Stations and Force Mains (latest version).  Although other professionals may have developed certain portions of this 
submittal package, inclusion of these materials under my signature and seal signifies that I have reviewed this material and 
have judged it to be consistent with the proposed design.   

NOTE – In accordance with General Statutes 143-215.6A and 143-215.6B, any person who knowingly makes any false 
statement, representation, or certification in any application package shall be guilty of a Class 2 misdemeanor, which may 
include a fine not to exceed $10,000, as well as civil penalties up to $25,000 per violation. Misrepresentation of the application 
information, including failure to disclose any design non-compliance with the applicable Rules and design criteria, may subject 
the North Carolina-licensed Professional Engineer to referral to the licensing board. (21 NCAC 56.0701) 

North Carolina Professional Engineer's seal, signature, and date: 
 
 
 
 
 
 
 
 
 
3. Applicant's Certification per 15A NCAC 02T .0106(b): 

I, ____________________________________, attest that this application for ______________________________________ 
    (Signature Authority Name from Application Item I.3.)    (Project Name from Application Item II.1) 

attest that this application has been reviewed by me and is accurate and complete to the best of my knowledge.  
I understand that if all required parts of this application are not completed and that if all required supporting documentation 
and attachments are not included, this application package is subject to being returned as incomplete.  I understand that any 
discharge of wastewater from this non-discharge system to surface waters or the land will result in an immediate enforcement 
action that may include civil penalties, injunctive relief, and/or criminal prosecution.  I will make no claim against the Division 
of Water Resources should a condition of this permit be violated.  I also understand that if all required parts of this application 
package are not completed and that if all required supporting information and attachments are not included, this application 
package will be returned to me as incomplete.   

NOTE – In accordance with General Statutes 143-215.6A and 143-215.6B, any person who knowingly makes any false 
statement, representation, or certification in any application package shall be guilty of a Class 2 misdemeanor, which may 
include a fine not to exceed $10,000 as well as civil penalties up to $25,000 per violation. 

 

Signature: _________________________________________________________    Date: _______________________   
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VII. GRAVITY SEWER DESIGN CRITERIA (If Applicable) - 02T .0305 & MDC (Gravity Sewers): 

1. Summarize gravity sewer to be permitted: 

Size (inches) Length (feet) Material 

10" 1,237 SDR 35 

8" 6,753 SDR 35 

                  

                  

                  

                  
 

 Section II & III of the MDC for Permitting of Gravity Sewers contains information related to design criteria 
 Section III contains information related to minimum slopes for gravity sewer(s) 
 Oversizing lines to meet minimum slope requirements is not allowed and a violation of the MDC 

 
VIII. PUMP STATION DESIGN CRITERIA (If Applicable) – 02T .0305 & MDC (Pump Stations/Force Mains): 

PROVIDE A SEPARATE COPY OF THIS PAGE FOR EACH PUMP STATION INCLUDED IN THIS PROJECT 

1. Pump station number or name: 3 

2. Approximate Coordinates (Decimal Degrees): Latitude: 36.115502○ Longitude: -75.833238○ 

3. Total number of pumps at the pump station: 2 

3. Design flow of the pump station:  0.00980 millions gallons per day (firm capacity) 

 This should reflect the total GPM for the pump station with the largest pump out of service.  

4. Operational point(s) per pump(s):  !!!!!! gallons per minute (GPM) at !!!!!! feet total dynamic head (TDH) 

5. Summarize the force main to be permitted (for this Pump Station): 

Size (inches) Length (feet) Material 

4" 501 C-900 DR18 

                  

                  

                  

If any portion of the force main is less than 4-inches in diameter, please identify the method of solids reduction per 
MDCPSFM Section 2.01C.1.b.  Grinder Pump     Mechanical Bar Screen   Other (please specify) N/A 

6. Power reliability in accordance with 15A NCAC 02T .0305(h)(1):  

  Standby power source or      Standby pump  

 Must have automatic activation and telemetry - 15A NCAC 02T.0305(h)(1)(B): 
 Required for all pump stations with an average daily flow greater than or equal to 15,000 gallons per day 
 Must be permanent to facility and may not be portable 

Or if the pump station has an average daily flow less than 15,000 gallons per day 15A NCAC02T.0305(h)(1)(C): 

 Portable power source with manual activation, quick-connection receptacle and telemetry -  

or 

 Portable pumping unit with plugged emergency pump connection and telemetry: 

 Include documentation that the portable source is owned or contracted by the applicant and is compatible with the station.   
 If the portable power source or pump is dedicated to multiple pump stations, an evaluation of all the pump stations' storage 

capacities and the rotation schedule of the portable power source or pump, including travel timeframes, shall be provided 
as part of this permit application in the case of a multiple station power outage.  
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Sewer System Extension Narrative 

H2OBX RV Park 
Washington Regional Office 

Owner Name 
Prepared For: 
H2OBX, LLC 
13 Green Mountain Drive 
Cohoes, NY 12047 
Kenneth Ellis 
Kene@aquaticgroup.com 
518-369-2422 

Prepared By: 
WithersRavenel 
8466 Caratoke Highway 
Powells Point, NC 27966 
(252) 491-8147 
License No.: F-1479 

WithersRavenel Project No. 24-0941 

September 25, 2024 

                                      
Cathleen M. Saunders, P.E. 

John J. Corcella, E.I. 
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General 
 
H2OBX, LLC is proposing to construct a 248 site RV Park with associated amenities 
including an amenity center and bathhouse in Powells Point, Currituck County, North 
Carolina.  The wastewater generated from the operation and use of the proposed RV 
Park will be collected and conveyed to the proposed wastewater treatment plant 
designed to serve the waterpark.  The wastewater treatment plant is currently 
permitted by NCDEQ Division of Water Resources, WQ0038695. 
 
Origin of Wastewater 
 
The origin of the wastewater includes 248 RV/Modular Camp sites, an amenity 
center with a swimming pool/clubhouse and a bathhouse.  The proposed total flow 
generated by this project is calculated as follows: 
 
248 RV/Modular Sites @ 100 GPD/Site   =                         24,800 GPD 
4 Washing Machines @ 500 GPD/Machine =    2,000 GPD 
20 Barstools @ 20 GPD/Barstool =         400 GPD 
Total Flow =        27,200 GPD 
 
Wastewater Treatment Facility 
 
The existing Wastewater Treatment Plant is permitted at a flow of 60,000 GPD.   
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Current

Principal Office
13 Green Mountain Drive
Cohoes, NY 12047

Reg Office
4112 N. Croatan Highway
Kitty Hawk, NC 27949

Reg Mailing
4112 N. Croatan Highway
Kitty Hawk, NC 27949

Mailing
PO Box 648
Cohoes, NY 12047

• File an Annual Report/Amend an Annual Report • Upload a PDF Filing • Order a Document Online •
Add Entity to My Email Notification List • View Filings • Print a Pre-Populated Annual Report form • Print
an Amended a Annual Report form

Limited Liability Company

Legal Name
H2OBX, LLC

Information

SosId: 1915198
Status: Current-Active 
Date Formed: 11/8/2019
Citizenship: Foreign
State of Incorporation: DE
Annual Report Due Date: April 15th

Annual Report Status:
Registered Agent: Malarney, Jeffrey

Addresses

Company Officials

All LLCs are managed by their managers pursuant to N.C.G.S. 57D-3-20.

9/16/24, 11:41 AM North Carolina Secretary of State Search Results

https://www.sosnc.gov/online_services/search/Business_Registration_Results 1/2
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Managing Member
Arthur B Berry , III
35A Moorings
Key Largo FL 33037

General Manager
Damian Dondero
132 W Holly Trail
Southern Shores NC 27949

Managing Member
Kenneth Ellis
1 E Ridge Rd
Loudonville NY 12211

Authorized Representative
Jeff Malarney
PO Box 928 4112 N. Croatan Highway
Kitty Hawk NC 27949

Chief Financial Officer
Kristin Renchkovsky
13 Green Mountain Dr.
Cohoes NY 12047

9/16/24, 11:41 AM North Carolina Secretary of State Search Results
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State of North Carolina 
Department of Environmental Quality 

Division of Water Resources 
 

Flow Tracking for Sewer Extension Applications 
(FTSE 10-23) 

 

Entity Requesting Allocation: H2OBX, LLC 

Project Name for which flow is being requested: H2OBX RV Park      
 

More than one FTSE may be required for a single project if the owner of the WWTP is not responsible for all pump 
stations along the route of the proposed wastewater flow. 

 
I.   Complete this section only if you are the owner of the wastewater treatment plant. 
 

a.  WWTP Facility Name: H2OBX Waterpark WWTP 
b.  WWTP Facility Permit #: WQ0038695 
 All flows are in MGD 
c.  WWTP facility’s permitted flow    .06 
d.  Estimated obligated flow not yet tributary to the WWTP                     
e.  WWTP facility’s actual avg. flow                                                  0.007733 
f.   Total flow for this specific request           0.02720 
g.  Total actual and obligated flows to the facility                              0.034933 
h.  Percent of permitted flow used  58.0% 

 
II.  Complete this section for each pump station you are responsible for along the route of this proposed 

wastewater flow. 
     

List pump stations located between the project connection point and the WWTP: 
 

     (A)  (B)  (C)  (D)=(B+C)  (E)=(A-D) 

Pump 
Station 

(Name or 
Number) 

Pump  
Station 
Permit  

No. 

 

Firm 
Capacity, * 

MGD 

 Design 
Average 

Daily Flow**  
(Firm / pf), 

MGD  

 
Approx. 
Current 

Avg.  Daily 
Flow, MGD 

 Obligated, 
Not Yet 

Tributary 
Daily Flow, 

MGD 

 
Total Current 

Flow Plus 
Obligated 

Flow 

 

Available 
Capacity*** 

2 TBD 
 

       0.01740  0 
 

0 
 

0 
 

0.01740 

3 TBD 
 

       0.00980  0 
 

0 
 

0 
 

0.00980 

            
 

                    
 

      
 

      
 

      

            
 

                    
 

      
 

      
 

      
 * The Firm Capacity (design flow) of any pump station is defined as the maximum pumped flow that can be 
achieved with the largest pump taken out of service.  

** Design Average Daily Flow is the firm capacity of the pump station divided by a peaking factor (pf) not 
less than 2.5, per Section 2.02(A)(4)(c) of the Minimum Design Criteria. 

*** A Planning Assessment Addendum shall be attached for each pump station located        between the 
project connection point and the WWTP where the Available Capacity is < 0. 

Downstream Facility Name (Sewer): N/A 

Downstream Permit Number: N/A 
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III. Certification Statement: 
 
I       certify to the best of my knowledge that the addition of 

the volume of wastewater to be permitted in this project has been evaluated along the route to the receiving 
wastewater treatment facility and that the flow from this project is not anticipated to cause any capacity 
related sanitary sewer overflows or overburden any downstream pump station en route to the receiving 
treatment plant under normal circumstances, given the implementation of the planned improvements 
identified in the planning assessment where applicable. This analysis has been performed in accordance 
with local established policies and procedures using the best available data. This certification applies to 
those items listed above in Sections I and II plus all attached planning assessment addendums for which I 
am the responsible party.   Signature of this form certifies that the receiving collection system or treatment 
works has adequate capacity to transport and treat the proposed new wastewater. 
 
 
 
Signing Official Signature                                                                                                Date 

 
 
Title of Signing Official                                          
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PLANNING ASSESSMENT ADDENDUM (PAA) 
 

Submit a planning assessment addendum for each pump station listed in Section II where Available Capacity is < 0. 
 
Pump Station (Name or Number): 
 
Given that: 

a. The proportion and amount of Obligated, Not Yet Tributary Daily Flow (C) accounts for  
      % and       MGD of the Available Capacity (E) in Pump Station 
      ; and that 

b. The rate of activation of this obligated, not yet tributary capacity is currently approximately  
      MGD per year; and that 

c. A funded Capital Project that will provide the required planned capacity, namely  
      is in design or under construction with 
planned completion in        ; and/or 

d. The following applies: 

      

      

      

      

      

      

      

      

      

      

      

      

 
Therefore: 
Given reasonably expected conditions and planning information, there is sufficient justification to allow 
this flow to be permitted, without a significant likelihood of over-allocating capacity in the system 
infrastructure. 
 
I understand that this does not relieve the collection system owner from complying with G.S. 143-
215.67(a) which prohibits the introduction of any waste in excess of the capacity of the waste disposal 
system. 

 
 
 

Signing Official Signature                                                                                                Date 
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Instructions for Flow Tracking form (FTSE) and Planning Assessment Addendum (PAA) 
 
Section I 
 
a. WWTP Facility Name:  Enter the name of the WWTP that will receive the wastewater flow. 

 
b. WWTP Facility Permit #:  Enter the NPDES or Non-Discharge number for the WWTP receiving the 

wastewater flow. 
 

c. WWTP facility’s permitted flow, MGD:  From WWTP owner’s NPDES or Non-Discharge permit. 
 

d. Estimated obligated flow not yet tributary to the WWTP, MGD:  This includes flows allocated to other 
construction projects not yet contributing flow to the collection system. Flows allocated through interlocal 
agreements or other contracts not yet contributing flow to the collection system are also included.  For POTWs 
that implement a pretreatment program, include flows allocated to industrial users who may not be using all of 
their flow allocation. Please contact your Pretreatment Coordinator for information on industrial flow tributary 
to your WWTP.   

 
As of January 15, 2008 the POTW should have reviewed flow allocations made over the last two years and 
reconciled their flow records, to the best of their ability, so it is known how much flow has been obligated and 
is not yet been made tributary to the WWTP, in accordance with local policies and procedures employed by the 
reporting entity. 
 

e. WWTP facility’s actual avg. flow, MGD:  Previous 12 month average. 
 
f. Total flow for this specific request, MGD:  Enter the requested flow volume. 

 
g. Total actual and obligated flows to the facility, MGD  Equals  [d + e + f] 

 
h. Percent of permitted flow used:  Equals   [(g / c)*100]   

 
For example:   
 

On January 15 a POTW with a permitted flow of 6.0 MGD, reported to the Regional Office that there is 0.5 
MGD of flow that is obligated but not yet tributary.  The annual average flow for 2007 is 2.7 MGD. There is a 
proposed flow expansion of 0.015 MGD.  
 
The first Form FTSE submitted after January 15, 2008 may have numbers like this:  
 c.  =  6.0     MGD 
 d.  =  0.5     MGD  
 e.  =  2.7     MGD 
 f.  =  0.015 MGD 
 g.  =  3.215 MGD 
 h.  =  53.6 % 
 
The next Form FTSE may be updated like this with a proposed flow expansion of 0.102 MGD: 
 c.  =  6.0      MGD 
 d.  =  0.515  MGD  

e.  =  2.73     MGD 
f. = 0.102   MGD 

 g.  =  3.349  MGD 
 h.  =  55.8 % 

 
Each subsequent FTSE form will be updated in the same manner.   
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Section II 
 
List the pump station name or number and approximate pump station firm capacity, approximate design average 
daily flow (A) approximate current average daily flow (B), and the obligated, not yet tributary flow through the 
pump station (C) for each pump station that will be impacted by the proposed sewer extension project.  Calculate 
the total current flow plus obligated flow (D=B+C) and the available capacity (E=A-D).  Include the proposed flow 
for this project with other obligated flows that have been approved for the pump station but are not yet tributary 
(C). 
 
Firm capacity is the maximum pumped flow that can be achieved with the largest pump out of service as per the 
Minimum Design Criteria.   
 
Design Average Daily Flow is the firm capacity of the pump station divided by a peaking factor (pf) of not less than 
2.5.   
 
If the available capacity (E) for any pump station is < 0, then prepare a planning assessment for that pump station 
if the system has future specific plans related to capacity that should be considered in the permitting process.  
 
 

    (A)  (B)  (C)  (D)=(B+C)  (E)=(A-D) 

Pump Station  
(Name or Number) 

  
 
 

Firm  
Capacity 

MGD 

 

Design 
Average 

Daily Flow  
(Firm / pf) 

 

Approx. 
Current Avg.  
Daily Flow, 

MGD 

 
Obligated, 

Not Yet 
Tributary 

Daily Flow, 
MGD 

 

Total Current 
Flow Plus 
Obligated 

Flow 

 

Available 
Capacity* 

Kaw Creek PS  0.800  0.320  0.252 
 

0.080 
 

0.332 
 

-0.012 

Valley Road PS  1.895 
 

0.758  0.472 
 

0.135 
 

0.607 
 

0.151 
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Planning Assessment Addendum Instructions 
 
Submit a planning assessment addendum for each pump station listed in Section II where available capacity is < 0. 
 
A planning assessment for Kaw Creek PS (see example data above) may be performed to evaluate whether there is 
significant likelihood that needed improvements or reductions in obligated flows will be in place prior to activating 
the flows from the proposed sewer extension project. 
 
If the system decides to accept the flow based on a planning assessment addendum, it is responsible to manage the 
flow without capacity related sanitary overflows and must take all steps necessary to complete the project or control 
the rate of flow to prevent sanitary sewer overflows. 
 
The planning assessment may identify a funded project currently in design or construction, or a planned project in 
the future not yet funded but in a formal plan adopted by the system.  The system should carefully weigh the 
certainty of successful timely project completion for any expansion, flow management diversion or infiltration and 
inflow elimination projects that are the foundation of a planned solution to capacity tracking and acceptance 
compliance. 
 
For example:   
 
Given that: 

a. The proportion and amount of obligated, not yet tributary flow accounts for 24 % and 0.080 MGD of the 
committed flow in Pump Station Kaw Creek; and that 

b. The rate of activation of this obligated, not yet tributary capacity is currently approximately 0.01 MGD 
per year; and that 

c. A funded capital project that will provide the required planned capacity, namely 
__________________________________________ is in design or under construction with planned 
completion in ________________________; and/or 

d. The following applies: 
 
The master plan and ten year capital plan contain recommended scope and funding for a capital project entitled 
Kaw Creek Pump Station upgrade with funding planned in July 2014.  This project is planned to add 0.100 MGD 
to the firm capacity of the pump station by October 2015.  Inclusion of this proposed capital project as a condition 
of this Flow Tracking/Acceptance for Sewer Extension Permit Application elevates this project’s priority for 
funding and construction to be implemented ahead of the activation of obligated, not yet tributary flows in amounts 
that exceed the firm pump station capacities identified in Section II above. 
 
Therefore: 
 
Given reasonably expected conditions and planning information, there is sufficient justification to allow this flow 
to be permitted, without a significant likelihood of over-allocating capacity in the system infrastructure. 
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STATE OF NORTH CAROLINA 

COUNTY OF    

 
Permit No.    

 

DEVELOPER'S OPERATIONAL AGREEMENT 
 

This AGREEMENT made pursuant to G.S. 143-215.1 (d1) and entered into this  day of 

  , by and between the North Carolina Environmental Management 

Commission, an agency of the State of North Carolina, hereinafter known as the COMMISSION; and 

   , a corporation/general partnership registered/licensed to do 

business in the State of North Carolina, hereinafter known as the DEVELOPER. 

WITNESSETH: 
 

1. The DEVELOPER is the owner of the certain lands lying in  County, upon 
which it is erecting and will erect dwelling units and other improvements, said development to be known 

as  (hereinafter the Development). 

2. The DEVELOPER desires, to construct a wastewater collection system with pumps, wastewater treatment 
works, and/or disposal facilities (hereinafter Disposal System) to provide sanitary sewage disposal to serve 
the Development on said lands. 

3. The DEVELOPER has applied to the COMMISSION for the issuance of a permit pursuant to G.S. 143- 

215.1 to construct, maintain, and operate the Disposal System. 

4. The DEVELOPER has created or shall create unit ownership in said dwellings units, other improvements 
and lands through filing of a Declaration of Unit Ownership (hereinafter Declaration), pursuant to Chapter 
47C or 47F of the North Carolina General Statutes. 

5. The DEVELOPER has caused to be formed or will cause to be formed at the time of filing of the 

Declaration,  (hereinafter 
Association), a non-profit corporation organized and existing under and by the virtue of the laws of the State 
of North Carolina, for the purpose, among others, of handling the property, affairs and business of the 

Development; of operating, maintaining, re-constructing and repairing the common elements of the lands 
and improvements subject to unit ownership, including the Disposal System; and of collecting dues and 
assessments to provide funds for such operation, maintenance, re-construction and repair. 

6. The COMMISSION desires to assure that the Disposal System of the Development is properly constructed, 
maintained and operated in accordance with law and permit provisions in order to protect the quality of the 
waters of the State and the public interest therein. 

 

NOW, THEREFORE, in consideration of the promises and the benefits to be derived by each of the parties 
hereto, the COMMISSION and DEVELOPER do hereby mutually agree as follows: 

1. The DEVELOPER shall construct the Disposal System in accordance with the permit and plans and 

specifications hereafter issued and approved by the COMMISSION, and shall thereafter properly operate 
and maintain such systems and facilities in accordance with applicable permit provisions and law. 

2. The DEVELOPER shall not transfer ownership and/or control of the Disposal System to the Association 
until construction has been completed in accordance with the permit and approved plans, and the staff of 
the Division of Water Resources has inspected and approved of the facilities. In order to change the name 

of the permit holder, the DEVELOPER must request that the permit be reissued to the Association. The 
request must include a copy of the Association Bylaws and Declaration. 

3. The DEVELOPER shall not transfer, convey, assign or otherwise relinquish or release its responsibility for 
the operation and maintenance of its Disposal System until a permit has been reissued to the DEVELOPER's 
successor. 

H2OBX, LLC

Currituck County

H2OBX RV Park

(Unit Owners Association)
DRAFT
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4. The DEVELOPER shall provide in the Declaration and Association Bylaws that the Disposal System and 
appurtenances thereto are part of the common elements and shall thereafter be properly maintained and 
operated in conformity with law and the provisions of the permit for construction, operation, repair, and 
maintenance of the system and facilities. The Declaration and Bylaws shall identify the entire wastewater 
treatment, collection and disposal system as a common element which will receive the highest priority for 

expenditures by the Association except for Federal, State, and local taxes and insurance. 

5. The DEVELOPER shall provide in the Declaration and Association Bylaws that the Disposal System will 

be maintained out of the common expenses. In order to assure that there shall be funds readily available to 
repair, maintain or construct the Disposal System, beyond the routine operation and maintenance expenses, 
the Declaration and Association Bylaws shall provide that a fund be created out of the common expenses. 
Such fund shall be separate from the routine maintenance funds allocated for the facility and shall be part 
of the yearly budget. 

6. In the event the common expense allocation and separate fund are not adequate for the construction, repair, 

and maintenance of the Disposal System, the Declaration and Association Bylaws shall provide for special 
assessments to cover such necessary costs. There shall be no limit on the amount of such assessments, and 
the Declaration and Bylaws shall provide that such special assessments can be made as necessary at any 
time. 

7. If a wastewater collection system and wastewater treatment and/or disposal facility provided by any city, 
town, village, county, water and sewer authorities, or other unit of government shall hereinafter become 

available to serve the Development, the DEVELOPER shall take such action as is necessary to cause the 
existing and future wastewater of the Development to be accepted and discharged into said governmental 
system, and shall convey or transfer as much of the Disposal System and such necessary easements as the 
governmental unit may require as condition of accepting the Development's wastewater. 

8. Recognizing that it would be contrary to the public interest and to the public health, safety and welfare for 
the Association to enter into voluntary dissolution without having made adequate provision for the continued 
proper maintenance, repair and operation of its Disposal System, the DEVELOPER shall provide in the 

Association Bylaws that the Association shall not enter into voluntary dissolution without first having 

transferred its said system and facilities to some person, corporation or other entity acceptable to and 
approved by the COMMISSION by the issuance of a permit. 

9. The agreements set forth in numbered paragraphs 1, 2, 3, 4, 5, 6, 7, and 8 above shall be conditions of any 
permit issued by the COMMISSION to the DEVELOPER for the construction, maintenance, repair and 
operation of the Disposal System. 

10. A copy of this agreement shall be filed at the Register of Deeds in the County(ies) where the Declaration is 

filed and in the offices of the Secretary of State of North Carolina with the Articles of Incorporation of the 
Association. 

 

IN WITNESS WHEREOF, this agreement was executed in duplicate originals by the duly authorized 
representative of the parties hereto on the day and year written as indicated by each of the parties named below: 

 

 

 Name of DEVELOPER 
 

By:  
 

Michael Montebello (Signature) 
Supervisor, NPDES Branch Chief 
Division of Water Resources 

 

Print Name and Title 
 

 

(Date) (Date) 

H2OBX, LLC

DRAFT



State of North Carolina 

Department of Environment and Natural Resources 

Division of Water Quality 

WATERSHED CLASSIFICATION ATTACHMENT  
 (FORM: WSCA 08-13) 

(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL) 

FORM: WSCA 08-13  Page 1 of 5 

The Division of Water Resources will not accept this attachment form unless all the instructions are 

followed.  Failure to submit all required items will lead to additional processing and review time. 

For more information, visit our web site at: http://portal.ncdenr.org/web/wq/aps/lau.  

INSTRUCTIONS TO THE APPLICANT: 

A. Attachment Form: 

 Do not submit this attachment form for review without a corresponding program application 

form. 

 Any changes to this attachment form will result in the application package being returned. 

B. Prepare the attachment form with the requested information for each land application site. 

 Additional copies of Page 5 of 5 of this attachment form may be used if necessary. 

 Use a portion of an 8.5-inch by 11-inch copy of the portion of a 7.5-minute USGS Topographic 

Map to identify the location where the residuals program activities are planned to occur as well as 

the closest downslope surface waters as clearly as possible.  Each map portion must be labeled with 

the map name and number, the identified location, and be of clear and reproducible quality. 

 Latitudes and longitudes must be reported as being based on either the NAD 27 or the NAD 83 data 

systems. 

 Acceptable methods of determining location latitudes and longitudes and their corresponding codes 

are as follows: 

 

♦ Address Matching (ADD) ♦ Digital or Raw Photo Extraction (EXT) 

♦ Aerial Photography with Ground Control (AER) ♦ Geodetic Quality GPS Survey (GEO) 

♦ Cadastral Survey (SUR) ♦  LORAN-C Navigation Device (LOR) 

♦ Conversion from Coordinate Plane (CP) ♦ Navigation Quality GPS (GPS) 

♦ Conversion from Township-Section-Range (TSR) ♦ Remote Sensing (RS) 

♦ Conversion from Universal Trans Merc (UTM) ♦ Zip Code Centroid (ZIP) 

♦ Map Interpretation by Digital or Manual Extraction 

(MAP) 

 

  

 Location accuracy must be provided to the nearest unit (e.g., nearest second, tenth of a second, 

etc.). 

C. Fill in all required information, including waterbody and classifications information. 

 Surface water body classifications information may be found at: 

http://portal.ncdenr.org/web/wq/ps/csu.  

 Any questions concerning the waterbody and its classification, please contact the Division’s 

regional offices. 

 A list of the Division’s regional offices, their county coverage, and their contact information may 

be downloaded from the web site at: http://portal.ncdenr.org/web/wq/home/ro.  

 

 

***INSTRUCTIONS CONTINUE ON NEXT PAGE*** 
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D. General Instructions 

 

There are 17 river basins in North Carolina.  Each basin has associated waterbodies with assigned 

subbasins, location descriptions, stream index numbers and established classifications. 

 

1. Identify the project area on a 7.5 minute USGS topographical map (an 8.5" x 11" sheet showing 

the project area should be submitted with the permit application regardless of whether a Stream 

classification was completed). 

2. Determine the names of all the closest down slope surface waters from the project site.  For 

unnamed tributaries, see Table 1: Unnamed Tributaries Entering Other States or for Specific 

Basin Areas.  Label any unnamed tributaries as "UT to stream name" as the waterbody name 

Watershed Classification Attachment (FORM: WSCA 10-06). 

3. Open the link  http://h2o.enr.state.nc.us/bims/reports/reportsWB.html  (Figure 1).  [If this link 

does not work, open http://h2o.enr.state.nc.us/ and select Classifications from the Streams, 

Rivers, Lakes and Estuaries list.  Then select NC Stream Classification Schedules (BIMS). 

 

 

Figure 1 North Carolina Waterbody Reports Web Page 

 

 

E. STREAM CLASSIFICATION PROCESS 

 

One of the options below may be used depending on the known initial project information. 

 

 KNOWN BASIN WHERE CLOSEST DOWN SLOPE SURFACE WATER IS LOCATED 

1. Select proper basin from the List all Waterbodies in   
Neuse

 Basin sorted 

Hydrologically
 report.  Sort hydrologically as this will provide the proper location 

descriptions if multiple runs. 

2. Locate the name of the identified waterbody (from General Directions) on the list. 
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3. For multiple listings of the same waterbody name in the report, select and verify the location 

description.  The term "source" in the description means the beginning of the waterbody segment 

(most upstream point).  

4. Record all Basins, Stream Index Numbers and Classifications applicable to the project in 

Watershed Classification Attachment (FORM: WSCA 10-06). 

 

 KNOWN COUNTY WHERE CLOSEST DOWN SLOPE SURFACE WATER IS LOCATED 

1. Select the proper county from the List all Waterbodies in 
Chow an

 county, 

hydrologically report.  

2. Locate the name of the identified waterbody (from General Directions) on the list. 

3. For multiple listings of the same waterbody name in the report, select and verify the location 

description. The term "source" in the description means the beginning of the waterbody segment 

(most upstream point). 

4. Record all Basins, Stream Index Numbers and Classifications applicable to the project in 

Watershed Classification Attachment (FORM: WSCA 10-06). 

 

 UNKNOWN BASIN WHERE CLOSEST DOWN SLOPE SURFACE WATER IS 

LOCATED 
 

1. Use the Clickable basin map to hydrologically sorted list report.  

2. Click on the approximate project location to bring up the hydrologically sorted list. 

3. Locate the name of the identified waterbody (from General Directions) on the list. 

4. For multiple listings of the same waterbody name in the report, select and verify the location 

description. The term "source" in the description means the beginning of the waterbody segment 

(most upstream point). 

5. Record all Basins, Stream Index Numbers and Classifications applicable to the project in 

Watershed Classification Attachment (FORM: WSCA 10-06). 

 

F. NOTES ON INDEX NUMBER AND UNNAMED STREAMS  

 

 Unnamed Streams 15A NCAC 02B .0301(i). 

 Any stream which is not named in the schedule of stream classifications carries the same 

classification as that assigned to the stream segment to which it is tributary (at the point of entry) 

except:  

(A) unnamed streams specifically described in the schedule of  classifications;  

(B) unnamed freshwaters tributary to tidal saltwaters will be classified "C"; or  

(C) after November 1, 1986, any newly created areas of tidal saltwater which are connected to 

Class SA waters by approved dredging projects will be classified "SC" unless case-by-case 

reclassification proceedings are conducted. 

 The following river basins have different policies for unnamed streams entering other states or for 

specific areas of the basin (Table 1: Unnamed Tributaries Entering Other States or for Specific 

Basin Areas.) 
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FORM: WSCA 08-13  Page 4 of 5 

Table 1: Unnamed Tributaries Entering Other States or for Specific Basin Areas 

Hiwassee River Basin 
Streams entering Georgia or Tennessee shall be 

classified "C Tr." 

Little Tennesse River Basin And Savannah River 

Drainage Area 

Streams entering Georgia or Tennessee shall be 

classified "C Tr." Such streams in the Savannah 

River drainage area entering South Carolina shall 

be classified "B Tr." 

French Broad River Basin Streams entering Tennessee will be classified "B." 

Watauga River Basin 
Streams entering the State of Tennessee are 

classified "C." 

Broad River Basin Streams entering South Carolina are classified "C." 

New River Basin 
Streams entering the State of Tennessee are 

classified "C." 

Catawba River Basin Streams entering South Carolina are classified "C." 

Yadkin-Pee Dee River Basin 

Streams entering Virginia are classified "C," and 

such streams entering South Carolina are classified 

"C." 

Lumber River Basin 
Streams entering South Carolina are classified "C 

Sw." 

Roanoke River Basin 

Streams entering Virginia are classified "C." 

Except that all backwaters of John H. Kerr 

Reservoir and the North Carolina portion of 

streams tributary thereto not otherwise named or 

described shall carry the classification "B," and all 

backwaters of Lake Gaston and the North Carolina 

portion of streams tributary thereto not otherwise 

named or described shall carry the classification "C 

and B." 

Chowan River Basin Streams entering Virginia are classified "C."  

Tar-Pamlico River Basin 

All drainage canals not noted in the schedule are 

classified "C Sw," except the main drainage canals 

to Pamlico Sound and its bays which shall be 

classified "SC." 

Pasquotank River Basin 
All drainage canals not noted in the schedule are 

classified "C." 

 

 

 

Contact the appropriate Division of Water Resources regional office for assistance with these 

instructions. 
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WATERSHED CLASSIFICATION ATTACHMENT (FORM: WSCA 10-06) 

Applicant’s name: _______________________________________________________________________________________ 
  

Site/Field 
ID 

County Latitude Longitude Location 
Datum 

 

Location 
Method 

Code 

Location 
Accuracy 

Waterbody Subbasin and 
Stream Index No.  

 

Current and 
Proposed Class 

 

          

          

          

          

          

          

          

          

          

          

          

          

          

          

 

I,                                                                                                 , attest that this attachment form has been prepared by me and is accurate and complete to the best 

of my knowledge.  I understand that if all required parts of this attachment  are not completed and that if all required supporting information is not included, this 

application package will be returned as incomplete. 

Signature                                                                                                                         Date  ________________________________________________      

1 Currituck 36.104261 -75.848476

H2OBX, LLC

Albemarle Sound, SI 30 SB SB
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8466 Caratoke Highway, Building 400 | Powells Point, NC 27966 
t: 252-491-8147 | f: 919.467.6008 | www.withersravenel.com | License No. F-1479 

Asheville | Cary | Charlo�e | Greensboro | Pi�sboro | Powells Point | Raleigh | Southern Pines | Wilmington 

September 25, 2024 
 
Review Engineer 
NCDEQ, Public Water Supply – Washington Regional Office 
North Carolina Department of Environmental Quality 
943 Washington Square Mall 
Washington, NC 27889 
 
RE:  Applicaঞon for Approval of Engineering Plans and Specificaঞons 
 H2OBX RV Park 
 Powells Point, Currituck County, NC 
 
To Whom it Concerns, 
 
On behalf of H2OBX, LLC WithersRavenel hereby submits for your review and approval an 
Applicaࢼon for Approval of Engineering Plans and Specificaࢼons for Water Supply Systems for the 
above referenced project located in Powells Point, Currituck County. 
 
Currituck Co – Mainland proposes to install approximately 11.4 LF of 6” C-900 waterline 
extension and RPZ to serve a proposed RV Park.  
 
The following items are included and shall be considered part of this submi�al package: 

1. One (1) review fee in the amount of $300.00 made payable to “NCDEQ, PWSS”; 
2. One (1) copy of the Applicaঞon for Approval for Water Supply Systems; 
3. One (1) copy of the Engineer’s Report; 
4. One (1) copy of the Plan Set; 

 
Please do not hesitate to contact me at (252) 491-8147 or csaunders@withersravenel.com 
should you have any quesঞons or require any addiঞonal informaঞon. 
 
Thank you for your a�enঞon to this project. 

 
Sincerely, 
WithersRavenel 
 
 
 
 
Cathleen M. Saunders. P.E.  
CC:  
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North Carolina Department of Environmental Quality 
Division of Water Resources 
Public Water Supply Section 

 

Application for Approval 
of Engineering Plans and Specifications 

For Water Supply Systems 
 

 Applicant  Design Engineer  
 

      
 

      
 

 (Name of Board, Council or Owner – the Applicant)  (Name of Design Engineer of Record)  
 

      
 

      
 

 (Name and Title of Authorized Official or Representative of the 
Applicant) 

 (Name of Engineering Firm)  

 
      

 
      

 

 (Mailing Address)  (Mailing Address)  
 

      
 

      
 

 (City, State & ZIP)  (City, State & ZIP)  
 

      
 

      
 

 (Phone Number)  (Phone Number)  
 

      
 

      
 

 (FAX Number)  (FAX Number)  
 

      
 

      
 

 (Email address)  (Email address)  
 

 
 

 
 

 (Signature of Authorized Official or Representative of the 
Applicant) 

   

     
 
 
Project Name:            
 (Name of Project to appear on Public Water Supply Section records and tracking system) 
 

      
(description of project) 

 
      

(general location of project) 
 
in       County. 
 
 
 
Date  Serial No.   
 (for DEQ use only)  (for DEQ use only) 
 

Currituck Co - Mainland

Ken Griffin

444 Maple Road

Maple, North Carolina 27956

252-232-2769

N/A

ken.griffin@currituckcountync.gov

Cathleen M. Saunders, P.E.

WithersRavenel

P.O. Drawer 870

Kitty Hawk, NC 27949

252-491-8147

N/A

csaunders@withersravenel.com

H2OBX RV Park

8526 Caratoke Highway Powells Point, North Carolina 27966

Currituck

11.4 LF of 6" C-900 Waterline and associated RPZ.
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Application for Approval of Engineering Plans and Specifications for Water Supply Systems 
 

DEQ-2136 (Revised 10/03/2023) Page 2 of 4 
Public Water Supply Section  

To:  Division of Water Resources,  
Department of Environmental Quality 

 
 
The Applicant applies under and in full accord with the provision of NCGS 130A-317, and such other statutes and rules as 
relate to public water systems.  The Authorized Official or Representative of the Applicant represents that he is authorized 
to act for the Applicant.   The Authorized Official or Representative of the Applicant understands and agrees to the 
following:   

1. The Applicant shall not award contracts or begin construction without first receiving “Authorization to Construct” 
from DEQ.   

2. The Applicant shall make no change or deviation from the engineering plans and specifications approved by DEQ 
except as allowed by 15A NCAC 18C .0306 or with the written consent and approval of DEQ.   

3. The Applicant shall obtain Final Approval in accordance with 15A NCAC 18C .0306 prior to placing the project (or 
any portion thereof) into service.   

4. Digital (PDF) submittals are true image copy of the original sealed/signed documents. 
 
 

An authorized representative of the Public Water System (not always the same as the Applicant) is to complete and 
sign the following WSMP section.   
 

 
Status of Water System Management Plan (WSMP) 

Check one of the following, and if applicable, provide the required information: 

 The WSMP for the project, as defined in the attached engineering plans and specifications, has not been submitted. 

 Three copies of the WSMP for the project, as defined in the attached engineering plans and specifications, are 
submitted with this application. 

 The WSMP that includes this project, as defined in the attached engineering plans and specifications, was previously 
submitted.   

 
Provide the following: 

 

Public Water System Name:         

Owner Name:         

Water System No.:   NC       

Serial Number of Deemed Complete WSMP:         

  

By my signature below, I certify that the previously submitted WSMP contains the information required by 15A 
NCAC 18C .0307(c) for the project defined in the attached engineering plans and specifications. 

      
(Type or print name of authorized representative of Public Water System) 

       
(Title of authorized representative of Public Water System)  

             
(Signature of authorized representative of Public Water System)  (Date) 

   
 
 

x

Currituck Co - Mainland

Currituck County

04-27-010

00-02618

Ken Griffin

Public Utilities Director, Currituck County
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Application for Approval of Engineering Plans and Specifications for Water Supply Systems 
 

DEQ-2136 (Revised 10/03/2023) Page 3 of 4 
Public Water Supply Section  

In accordance with NCGS 130A-328, the Public Water Supply Section charges a fee for plan review.  Any 
documents submitted for review must be accompanied by a check payable to DEQ-Public Water Supply 
Section before the review will begin. 
 

There is a $25 fee for returned checks.  

 
The charges for review of plans are shown below.  Check one of the following. 

 Distribution System fees 
  Construction of water lines, less than 5000 linear feet    $300 
  Construction of water lines, 5000 linear feet or more    $400 
  Other construction or alteration to a distribution system   $150 

 Ground Water System fees 
  Construction of a new ground water system or adding a new well  $400 
  Alteration to an existing ground water system    $200 

 Surface water system fees 
  Construction of a new surface water intake or treatment facility  $500 
  Alteration to existing surface water intake or treatment facility   $300 

 Other fees 
  Water System Management Plan review     $150 
  Miscellaneous changes or maintenance not covered above   $100 

Notes: 
1. Projects for Tank Reconditioning use separate “Application for Water Tank Reconditioning Plan 

Approval.” Tank Reconditioning is considered a miscellaneous change with regard to fee requirements. 
2. The fee is not refundable if the plans are not approved. 
3. Revisions to plans to address the Public Water Supply Section’s or other state agency’s comments do not 

incur an additional fee. 
4. If one set of plans has multiple related items (such as a new well with construction of water lines) only one 

fee must be submitted for highest price item.  The amounts are not cumulative, except for fees for Water 
System Management Plans. 

5. If the appropriate plan review fee is not received within thirty days after the receipt of plans, 
specifications, and reports for approval, then all plan documents will be recycled.  A new set of 
documents must then be submitted with the appropriate fee for approval. 

 

This approval does not address all applicable laws, rules, standards and criteria, and other approvals and licenses 
that may be required by the local, state or federal government.   
 
The Public Water Supply Section has stamped and sealed the official copies of plans and specifications 
accompanying this application with the serial number of this application ____________________________.  Any 
erasures, additions or alterations of the proposed improvements except those permitted in 15A NCAC 18C .0306 
make this approval null and void. 
 
This approval does not constitute a warranty of the design, construction or future operation of the water system. 
 
 
 
       Rebecca Sadosky, Ph.D., Chief 

Public Water Supply Section 
       Division of Water Resources, NCDEQ 

x DRAFT



Application for Approval of Engineering Plans and Specifications for Water Supply Systems 
 

DEQ-2136 (Revised 10/03/2023) Page 4 of 4 
Public Water Supply Section  

Other Information and Checklist Page  
 

 Attached is a check for the proper plan review fee amount, in accordance with NCGS 130A-328.  See 
note 4 on page 3. 

 

This submittal includes one paper original with two digital (PDF) CDs of the following items, each item in separate 
folders: 

 This completed “Application for Approval of Engineering Plans and Specifications for Water Supply 
Systems”  

 The sealed plan drawings, separate file in PDF format for each drawing. Cover sheet must include 
drawings index;  

 The project-specific Engineering Report (ER) describing the scope and purpose of the project and 
addressing each of the items listed in 15A NCAC 18C .0307(b), including the design basis of the project. 
[15A NCAC 18C .0307(b) (12)];  

    Specifications for this project; OR 

 The project will use the following system’s previously approved standard specifications for waterline      
extensions: 

Name of System:         

Serial Number:         
 

The Serial Numbers for previously approved standard specifications can be found at the following website: 

https://deq.nc.gov/about/divisions/water-resources/water-planning/plans-specifications/water-systems-
approved-standard-specifications 

One of the following:  

 Attached is a letter signed by an authorized representative of the Public Water System agreeing to serve 
the project and stating that the system has adequate supply;   

OR 

 The Applicant is the Public Water System.  
 
 

If the project has sought funding (for example, DWSRF loan) list the program and (if available) the application 
or funding number below:   

Program Name Application or Funding Number, if 
available 

            

            
 
Yes No 

  Project will be completed with significant expenditure of state moneys, greater than ten million 
dollars ($10,000,000) in accordance with G.S. 113A-9 (7a). 

 
  Project will cause substantial, permanent land-disturbing activity of an area greater than 10 acres 

  of public lands in accordance with G.S. 113A-9 (11). 
 

  Project will be at least partially funded through the American Rescue Plan Act (ARPA). 
 

x

x

x

x

x

Currituck Co - Mainland

00-02618

x

x

x

x
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Revised 12/2018 
  Public Water Supply Section 

1

Recommended Template 
 

Engineer’s Report 
for  

Water Main Extensions 
 

Date: 09-25-2024________________________________________________ 

Project Name: H2OBX, LLC_______________________________________ 

Water System Name: Currituck Co - Mainland_________________________ 

Water System ID: 04-27-010_______________________________________ 

County of Project: Currituck_______________________________________ 
 

Prepared by: 

____________Withers Ravenel __________ 

______________P.O. Drawer 870_____________ 

_______________Kitty Hawk, NC 27949____________ 
 
This form includes the minimum information needed for the N.C. Public Water Supply Section to review water 
main extension projects. Complex or unique design conditions must be addressed in a supplemental document 
as deemed appropriate by the design engineer.   
 

Signature and seal of professional engineer that prepared this report 
 

 
 
 
I attest that this engineer’s report has been prepared by me, or under my responsible charge, and is accurate, 
complete and consistent with the information supplied in the engineering calculations.  I further attest that the 
proposed design has been prepared in accordance with 15A NCAC 18C.  Although page 4 of this report 
incorporates data provided by others, inclusion of these materials under my seal signifies that I have reviewed 
this material and have judged it to be consistent with the proposed design. 
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Revised 12/2018 
  Public Water Supply Section 

2

Water Main Extension Engineer’s Report Mandatory Information 
To present data required by 15A NCAC 18C .0307(b) 
Specific citations from 15A NCAC 18C are provided when data is required to confirm compliance with another 
regulation. 
 
Applicant Information 
 

Applicant name (must be a person):_Ken Griffin_____________________________________________________________________ 

Applicant mailing address:_444 Maple Road, Maple, North Carolina 27956________________________________________________ 

____________________________________________________________________________________________________________  

Applicant phone numbers:  Business_252-232-2769_______________________ Cell_252-232-2769___________________________ 

Applicant e-mail address:  ken.griffin@currituckcountync.gov___________________________________________________________ 
 
Description of Proposed Project 
 
Name of proposed project:_H2OBX RV Park_______________________________________________________________________________ 
 
Provide a summary of the diameter, length and material of all piping proposed in the project. 

Diameter of piping  Length of piping  Material 

_______6_______-inch ______11.4________ linear feet C-900 

______________-inch ______________ linear feet  

______________-inch ______________ linear feet  

______________-inch ______________ linear feet  

______________-inch ______________ linear feet  

 
Location of project: (use existing road and intersections, address if available; and identify municipality). 

8526 Caratoke Highway Powells Point, North Carolina 27966_________________________________________________________ 

Waterline Extensions runs along the north side of Ballast Rock Road____________________________________________________ 
 

The proposed project is an expansion of the existing public water system.  □ Yes  □ No   
 

The source of water for the proposed project will be provided by a separately owned public water system.    □ Yes  □ No   
 

Is the project phased? □ Yes  □ No   
 
If yes, delineate all phases in plan sheets.  Partial final approvals may be granted to completed phases specified in this submittal. 

N/A________________________________________________________________________________________________________ 

___________________________________________________________________________________________________________ 
 
If yes, depending on whether the water system does or does not provide fire flow; provide calculations to demonstrate that the project can provide 
adequate peak demand (domestic peak demand) at the minimum required residual pressure of 30 pounds per square inch gauge (psig) or can provide 
peak demand with fire flow (domestic plus fire flow) at the minimum pressure of 20 psig through each phase of construction. 

 
Check here if project is a water main replacement with no additional demands. 
(Water main replacement consists of like size, no additional service connections, and no additional hydrants and 
no added fire demand.) 

□ 
If box checked, proceed 
to page 4 
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Revised 12/2018 
  Public Water Supply Section 

3

Provide anticipated project flows for any project that will increase demands 

 
Does the proposed project include any in-ground irrigation?  

 
□ Yes  □ No   
 

 
If yes, attach appropriate analysis to address how the system is designed to accommodate the impact of 
irrigation use on treated water supply, storage needs and system pressure. 

 

 
Peak demand of the proposed project 
 
Maximum daily demand of the proposed project 

 

__47.2___________gpm 
 
 

_28,080___________gpd 

 
Per Rule .0901, are the water mains and water system designed to carry fire protection flows for this 
project?  

 
 

□ Yes  □ No   
 

If the water mains and water system are not designed to provide fire protection flow, indicate the 
minimum calculated pressure at domestic peak demand (non-fire flow). The pressure must be at least 30 
psig per Rule .0901. 
 

 
_________________psig  

If the water mains and water system are designed to provide fire protection flow, indicate the minimum 
calculated pressure at peak demand (domestic plus fire flow). Pressure must be at least 20 psig per Rule 
.0901.  
 

 
20 psig  @ 1,000 gpm ___psig  

 

gpm: gallons per minute 

gpd: gallons per day 

psig: pounds per square inch gauge 

DRAFT



Revised 12/2018 
  Public Water Supply Section 

4

Water System-Supplied Information 

Information on this page must be updated on an annual basis 
 
Data provided by:_______________________________________     Date provided:_09-25-2024_____________________________ 
 
Position: ____________________________________________________________________________________________________  
 
 
 
Number of current connections in water system 

 
_________________connections 
 

 
Approved number of connections in water system  

 
______________connections 
□ N/A – local government system 

 
Current average and maximum daily demand of existing system.  Average day demand is the one day 
average demand for the latest calendar year. 

______________ ___average gpd 

______________  __maximum gpd 

 
Current maximum daily treated water supply of existing system 
Maximum daily treated water supply is the maximum quantity of treated water that can be produced 
and/or purchased by the system. 

 

_________________maximum gpd 

 
Total elevated storage capacity of existing system 
 
Total ground storage capacity of existing system 
 
Total hydropneumatic storage capacity of existing system 
 
Contractual storage with other system(s)  Attach a copy of the agreement with the providing system 

_________________gallons 

_________________gallons 
 
_________________gallons 
 
_________________gallons 

 
Systems > 300 connections: 
 
 Total storage volume is at least half the average annual daily demand (Rule .0805(c)) 
 
 For municipalities, at least 75,000 gallons elevated storage and at least half the average day  

demand combined elevated and ground finished water storage (Rule .0805(b)) 
 
Systems with hydropneumatic storage tanks up to 300 connections: 

 
 Volume of hydropneumatic storage tank is sufficient to meet peak demands based on Rule .0802 and 

calculations in Appendix B, Figure 6 
 
 For residential community systems, volume of hydropneumatic storage tank is at least 40 times the 

number of connections or 500 gallons, whichever is greater (Rule .0803) 
 
 For mobile home park systems, volume of hydropneumatic storage tank is at least 25 times the number 

of connections or 500 gallons, whichever is greater (Rule .0803) 
 
 For campground systems, volume of hydropneumatic storage tank is at least 10 times the number of 

connections or 500 gallons, whichever is greater (Rule .0803) 
 

 
 
 
□ Yes  □ No 
 
 
□ Yes  □ No     □ N/A 
 
 
 
 
□ Yes  □ No 
 
 
□ Yes  □ No     □ N/A 
 
 
□ Yes  □ No     □ N/A 
 
 
□ Yes  □ No     □ N/A 
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Pre-Construction Notification (PCN) Form 
For Nationwide Permits and Regional General Permits 

(along with corresponding Water Quality Certifications)

December 4, 2023 Ver 4.3 

Please note: fields marked with a red asterisk * below are required.  You will not be able to submit the form until all mandatory questions are answered.

Also, if at any point you wish to print a copy of the E-PCN, all you need to do is right-click on the document and you can print a copy of the form.

Below is a link to the online help file. 

https://edocs.deq.nc.gov/WaterResources/DocView.aspx?dbid=0&id=2196924

If this is a courtesy copy, please fill in this with the submission date.

Does this project involve maintenance dredging funded by the Shallow Draft Navigation Channel Dredging and Aquatic Weed Fund or involve the distribution or transmission of energy or
fuel, including natural gas, diesel, petroleum, or electricity?*

Is this project connected with ARPA funding?*

County (or Counties) where the project is located:*

Is this a NCDMS Project*

DO NOT CHECK YES, UNLESS YOU ARE DMS OR CO-APPLICANT.

Is this project a public transportation project?*

1a. Type(s) of approval sought from the Corps:*

Has this PCN previously been submitted?*

1b. What type(s) of permit(s) do you wish to seek authorization?*

1c. Has the NWP or GP number been verified by the Corps?*

Nationwide Permit (NWP) Number:

NWP Numbers (for multiple NWPS):

1d. Type(s) of approval sought from the DWR:*

1e. Is this notification solely for the record because written approval is not required?

*

A. Processing Information

Yes No

Yes No

Currituck

Yes No
Click Yes, only if NCDMS is the applicant or co-applicant.

Yes No
This is any publicly funded by municipal,state or federal funds road, rail, airport transportation project.

Section 404 Permit (wetlands, streams and waters, Clean Water Act)
Section 10 Permit (navigable waters, tidal waters, Rivers and Harbors Act)

Yes
No

Nationwide Permit (NWP)
Regional General Permit (RGP)
Standard (IP)

Yes No

14 - Linear transportation

List all NW numbers you are applying for not on the drop down list.

check all that apply

401 Water Quality Certification - Regular 401 Water Quality Certification - Express
Non-404 Jurisdictional General Permit Riparian Buffer Authorization
Individual 401 Water Quality Certification

https://edocs.deq.nc.gov/WaterResources/DocView.aspx?dbid=0&id=2196924


For the record only for DWR 401 Certification:

For the record only for Corps Permit:

1f. Is this an after-the-fact permit application?*

1g. Is payment into a mitigation bank or in-lieu fee program proposed for mitigation of impacts?

Acceptance Letter Attachment

1h. Is the project located in any of NC's twenty coastal counties?*

1i. Is the project located within a NC DCM Area of Environmental Concern (AEC)?*

1j. Is the project located in a designated trout watershed?*

Link to trout information: http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/Agency-Coordination/Trout.aspx 

1a. Who is the Primary Contact?*

1b. Primary Contact Email:*
1c. Primary Contact Phone:*

1d. Who is applying for the permit?*

1e. Is there an Agent/Consultant for this project?*

2. Owner Information

4. Agent/Consultant (if applicable)

Yes No

Yes No

Yes No

If so, attach the acceptance letter from mitigation bank or in-lieu fee program.

Yes No

Click the upload button or drag and drop files here to attach document

FILE TYPE MUST BE PDF

Yes No

Yes No Unknown

Yes No

B. Applicant Information

Ken Ellis

kene@aquaticgroup.com

(xxx)xxx-xxxx

(518)783-0038

Owner Applicant (other than owner)
(Check all that apply)

Yes No

2a. Name(s) on recorded deed:*

2b. Deed book and page no.:

2c. Contact Person:

2d. Address*

2e. Telephone Number:*

2f. Fax Number:

2g. Email Address:*

H2OBX, LLC

DB 1512 PG 459

(for Corporations)

Ken Ellis

City

Cohoes

State / Province / Region

NY

Postal / Zip Code

12047

Country

USA

Street Address

13 Green Mountain Drive
Address Line 2

(xxx)xxx-xxxx

(518)783-0038

(xxx)xxx-xxxx

kene@aquaticgroup.com

4a. Name:*
Warren Eadus

http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/Agency-Coordination/Trout.aspx


1a. Name of project:*

1b. Subdivision name:

1c. Nearest municipality / town:*

2a. Property Identification Number: 2b. Property size:

2c. Project Address

2d.  Site coordinates in decimal degrees 

Please collect site coordinates in decimal degrees. Use between 4-6 digits (unless you are using a survey-grade GPS device) after the decimal place as appropriate, based on how the location was
determined.  (For example, most mobile phones with GPS provide locational precision in decimal degrees to map coordinates to 5 or 6 digits after the decimal place.) 

Latitude:* Longitude:*

3. Surface Waters

3a. Name of the nearest body of water to proposed project:*

3b. Water Resources Classification of nearest receiving water:*

Surface Water Lookup

3c.  What river basin(s) is your project located in?*

3d. Please provide the 12-digit HUC in which the project is located.*

4b. Business Name:

4c. Address*

4d. Telephone Number:*
4e. Fax Number:

4f. Email Address:*

(if applicable)

WithersRavenel

City

Black Mountain

State / Province / Region

NC

Postal / Zip Code

28711

Country

USA

Street Address

90 Church Street Ste B
Address Line 2

(828)357-5149
(xxx)xxx-xxxx (xxx)xxx-xxxx

weadus@withersravenel.com

C. Project Information and Prior Project History

1. Project Information

H2OBX, LLC RV Park Expansion

(if appropriate)

H2OBX Waterpark

Powells Point

2. Project Identification

(tax PIN or parcel ID)

0124000137L0000

(in acres)

96

City

Powells Point

State / Province / Region

NC

Postal / Zip Code

27966

Country

USA

Street Address

8526 Caratoke Hwy
Address Line 2

36.113
ex: 34.208504

-75.832
-77.796371

Albemarle Sound

SB

Pasquotank

030102051401

https://experience.arcgis.com/experience/7073e9122ab74588b8c48ded34c3df55/


River Basin Lookup 

4. Project Description and History

4a. Describe the existing conditions on the site and the general land use in the vicinity of the project at the time of this application:*

4b. Have Corps permits or DWR certifications been obtained for this project (including all prior phases) in the past?*

4f. List the total estimated acreage of all existing wetlands on the property:

4g. List the total estimated linear feet of all existing streams on the property:

4h. Explain the purpose of the proposed project:*

4i. Describe the overall project in detail, including indirect impacts and the type of equipment to be used:*

5. Jurisdictional Determinations

5a. Have the wetlands or streams been delineated on the property or proposed impact areas?*

Comments:

5b. If the Corps made a jurisdictional determination, what type of determination was made?*

Corps AID Number:

5c. If 5a is yes, who delineated the jurisdictional areas?

Name (if known):

Agency/Consultant Company:

Other:

5d. List the dates of the Corp jurisdiction determination or State determination if a determination was made by the Corps or DWR.

6. Future Project Plans

6a. Is this a phased project?*

6b. If yes, explain.

Are any other NWP(s), regional general permit(s), or individual permits(s) used, or intended to be used, to authorize any part of the proposed project or related activity? This includes other
separate and distant crossing for linear projects that require Department of the Army authorization but don’t require pre-construction notification.

1. Impacts Summary

1a. Where are the impacts associated with your project? (check all that apply):

2. Wetland Impacts
If there are wetland impacts proposed on the site, then complete this question for each wetland area impacted.

"W." will be used in the table below to represent the word "wetland".

The property is currently developed as an outdoor water park. The areas for the proposed development include undeveloped property and areas that were formerly an asphalt plant and
road materials waste (asphalt millings) storage.

Yes No Unknown

1.9

(intermittent and perennial)

NA

Development of an RV park to complement the existing water park.

Conventional construction equipment will be used to install internal roads, RV pads and all associated infrastructure. The proposed development also includes recreational amenities to
serve the RV park.

Yes No Unknown

Preliminary Approved Not Verified Unknown N/A

Example: SAW-2017-99999

SAW-2022-00794

Warren Eadus/Brian Rubino/Troy Murphy

Quible

2022

Yes No

Only half of the RV park will be constructed in 2025 due to pausing construction during summer months so that construction does not interfere with tourism. The RV Park is planned to be
completed by May 2026.

NA

D. Proposed Impacts Inventory

Wetlands Streams-tributaries Buffers
Open Waters Pond Construction

http://ncdenr.maps.arcgis.com/apps/PublicInformation/index.html?appid=ad3a85a0c6d644a0b97cd069db238ac3


2a. Site #* (?) 2a1 Reason* (?) 2b. Impact type* (?) 2c. Type of W.* 2d. W. name* 2e. Forested* 2f. Type of Jurisdicition*
(?)

2g. Impact 
area*

2g. Total Temporary Wetland Impact

2g. Total Permanent Wetland Impact

2g. Total Wetland Impact

2i. Comments:

1. Avoidance and Minimization

1a. Specifically describe measures taken to avoid or minimize the proposed impacts in designing the project:*

1b. Specifically describe measures taken to avoid or minimize the proposed impacts through construction techniques:*

2. Compensatory Mitigation for Impacts to Waters of the U.S. or Waters of the State

2a. Does the project require Compensatory Mitigation for impacts to Waters of the U.S. or Waters of the State?

2b. If this project DOES NOT require Compensatory Mitigation, explain why:

NC Stream Temperature Classification Maps can be found under the Mitigation Concepts  tab on the Wilmington District's RIBITS  website.

*** Recent changes to the stormwater rules have required updates to this section .***

1. Diffuse Flow Plan

1a. Does the project include or is it adjacent to protected riparian buffers identified within one of the NC Riparian Buffer Protection Rules?

For a list of options to meet the diffuse flow requirements, click here.

If no, explain why:

2. Stormwater Management Plan 

2a. Is this a NCDOT project subject to compliance with NCDOT’s Individual NPDES permit NCS000250?*

2b. Does this project meet the requirements for low density projects as defined in 15A NCAC 02H .1003(2)?*

To look up low density requirement click here 15A NCAC 02H .1003(2).

2c. Does this project have a stormwater management plan (SMP) reviewed and approved under a state stormwater program or state-approved local government stormwater program?*

W Area 1 Road Crossing P Pine Flat Wetland Area 1 Yes Corps 0.010
(acres)

W Area 2 Road Crossing P Pine Flat Wetland Area 2 Yes Corps 0.070
(acres)

W Area 3 Road Crossing P Isolated Wetlands Wetland Area 3 Yes Corps 0.075
(acres)

W Area 4 Road Crossing-setback P Isolated Wetlands Wetland Area 4 Yes Corps 0.045
(acres)

0.000

0.200

0.200

0.12 acres of proposed impacts occur in non-adjacent wetlands. JD was issued prior to Sackett ruling.

E. Impact Justification and Mitigation

The original waterpark design and subsequent RV park layout have avoided wetlands impacts to the maximum extent possible while still being able to
access portions of the interior of the property. The high-rate infiltration wastewater drain field prohibits access of useable property without crossing
wetlands.

Grading is limited to only that which is necessary to establish a stable slope and install required road widths.

Yes No

Impacts to WOTUS are less than .10 acres. The additional impacts to wetlands are limited to two isolated pockets/depressions as shown on the attached. The JD was issued prior to the
Sackett ruling.

F. Stormwater Management and Diffuse Flow Plan (required by DWR)

Yes No

This area is not subject to NC Riparian Buffer Protection.

Yes No

Yes No

Yes No
N/A - project disturbs < 1 acre

Hint: projects that have vested rights, exemptions, or grandfathering from state or locally implemented stormwater programs or projects that satisfy state or locally-implemented stormwater programs through use of community in-lieu programs should answer
no to this question.

https://ribits.usace.army.mil/ribits_apex/f?p=107:27:2734709611497::NO:RP:P27_BUTTON_KEY:0
https://edocs.deq.nc.gov/WaterResources/DocView.aspx?id=3370115&dbid=0&repo=WaterResources
http://reports.oah.state.nc.us/ncac/title%2015a%20-%20environmental%20quality/chapter%2002%20-%20environmental%20management/subchapter%20h/15a%20ncac%2002h%20.1003.pdf


3. Stormwater Requirements 

3a. Select whether a completed stormwater management plan (SMP) is included for review and approval or if calculations are provided to document the project will not cause degradation of
downstream surface waters.*

Comments:

1. Environmental Documentation

1a. Does the project involve an expenditure of public (federal/state/local) funds or the use of public (federal/state) land?*

2. Violations (DWR Requirement)

2a. Is the site in violation of DWR Water Quality Certification Rules (15A NCAC 2H .0500), Isolated Wetland Rules (15A NCAC 2H .1300), or DWR Surface Water or Wetland Standards or
Riparian Buffer Rules (15A NCAC 2B .0200)?*

3. Cumulative Impacts (DWR Requirement)

3a. Will this project (based on past and reasonably anticipated future impacts) result in additional development, which could impact nearby downstream water quality?*

4. Sewage Disposal (DWR Requirement)

4a. Is sewage disposal required by DWR for this project?*

4b. Describe, in detail, the treatment methods and dispositions (non-discharge or discharge) of wastewater generated from the proposed project. If the wastewater will be treated at a
treatment plant, list the capacity available at that plant.

5. Endangered Species and Designated Critical Habitat (Corps Requirement)

5a. Will this project occur in or near an area with federally protected species or habitat?*

5b. Have you checked with the USFWS concerning Endangered Species Act impacts?*

5d. Is another Federal agency involved?*

5e. Is this a DOT project located within Division's 1-8?*

5f. Will you cut any trees in order to conduct the work in waters of the U.S.?*

5g. Does this project involve bridge maintenance or removal?*

Link to the NLEB SLOPES document:  http://saw-reg.usace.army.mil/NLEB/1-30-17-signed_NLEB-SLOPES&apps.pdf

5h. Does this project involve the construction/installation of a wind turbine(s)?**

5i. Does this project involve (1) blasting, and/or (2) other percussive activities that will be conducted by machines, such as jackhammers, mechanized pile drivers, etc.?*

5j. What data sources did you use to determine whether your site would impact Endangered Species or Designated Critical Habitat?*

6. Essential Fish Habitat (Corps Requirement)

6a. Will this project occur in or near an area designated as an Essential Fish Habitat?*

Stormwater Management Plan Antidegradation Calculations

An NC DEQ DEMLR stormwater plan will be submitted and approved as part of the site development package.

G. Supplementary Information

Yes No

Yes No

Yes No

Yes No N/A

An existing permitted onsite sewage treatment plant will be used.

Yes No

Yes No

Yes No Unknown

Yes No

Yes No

Yes No

Yes No

Yes No

IPaC

Yes No

http://saw-reg.usace.army.mil/NLEB/1-30-17-signed_NLEB-SLOPES&apps.pdf


6b. What data sources did you use to determine whether your site would impact an Essential Fish Habitat?*

7. Historic or Prehistoric Cultural Resources (Corps Requirement)

Link to the State Historic Preservation Office Historic Properties Map (does not include archaeological data:  http://gis.ncdcr.gov/hpoweb/

7a. Will this project occur in or near an area that the state, federal or tribal governments have designated as having historic or cultural preservation status (e.g., National Historic Trust
designation or properties significant in North Carolina history and archaeology)?*

7b. What data sources did you use to determine whether your site would impact historic or archeological resources?*

8. Flood Zone Designation (Corps Requirement)

Link to the FEMA Floodplain Maps:  https://msc.fema.gov/portal/search

8a. Will this project occur in a FEMA-designated 100-year floodplain?*

8c. What source(s) did you use to make the floodplain determination?*

Comments

Please use the space below to attach all required documentation or any additional information you feel is helpful for application review. Documents should be combined into one file when
possible, with a Cover Letter, Table of Contents, and a Cover Sheet for each Section preferred.

*

·            The project proponent hereby certifies that all information contained herein is true, accurate, and complete to the best of my knowledge and belief’; and
·            The project proponent hereby requests that the certifying authority review and take action on this CWA 401 certification request within the applicable reasonable period of time.
·             I have given true, accurate, and complete information on this form;
·             I agree that submission of this PCN form is a “transaction” subject to Chapter 66, Article 40 of the NC General Statutes (the “Uniform Electronic Transactions Act”);
·             I agree to conduct this transaction by electronic means pursuant to Chapter 66, Article 40 of the NC General Statutes (the “Uniform Electronic Transactions Act”);
·            I understand that an electronic signature has the same legal effect and can be enforced in the same way as a written signature; AND
·            I intend to electronically sign and submit the PCN form.

Full Name:*

Signature*

Date

While the wetlands on site eventually connect to a vast expanse of coastal marsh adjacent to the Albemarle Sound, the proposed project is several
thousand feet from the Albemarle Sound.

Yes No

NHP website.

Yes No

NC FRIS

Miscellaneous

Click the upload button or drag and drop files here to attach document

P15004.1-ENV PCN SUBMISSION.pdf 34.32MB
File must be PDF or KMZ

Signature

By checking the box and signing below, I certify that:

Warren Eadus

9/3/2024

http://gis.ncdcr.gov/hpoweb/
https://msc.fema.gov/portal/search


 

WithersRavenel   
Our People. Your Success. 

  
 
September 3, 2024 
 
USACE Washington Regulatory Field Office 
Wilmington District 
2407 W. 5th Street 
Washington, NC 27889-1000 
 
Re: H2OBX, LLC  
 RV Park Expansion PCN Request 
 
Project Narrative 

The applicants (H2OBX, LLC) propose to develop the remaining portions of their property 
(Currituck County PIN# 0124000137L0000; DB 1512 PG 459) as an RV Park to complement the 
existing water park use.  There are two wetland fingers (Wetland Area 1 and Wetland Area 2 on 
attached site plan) that are required to be crossed to provide access to interior portions of the 
property and also provide adequate traffic flow for the RV Park.   
 
There are two wetland pockets that are not connected to any larger wetland areas that are also 
proposed to be filled.  It is our opinion that these wetlands are non-jurisdictional and therefore, 
these wetlands are not used in our impact’s summary.  The proposed crossings involve 
permanent filling of 0.080 acres of non-riparian wetlands.  The mitigation threshold for 
Nationwide 14 is 0.10 acres and no mitigation is required.   0.12 acres of non-adjacent wetlands 
are proposed as shown on the attached site plan.   
 
State Permitting 

An NC DEQ Stormwater and Erosion Control Permits will be applied for the proposed 
development.  There is an existing permitted wastewater treatment facility and disposal field 
that will be used to serve the RV Park.   
 
Local Permitting 

The property where the RV park is proposed received conditional rezoning approval from 
Currituck County.  The approval included a detailed conceptual site plan.  As proposed, the 
development would be in conformance with the approved conditional rezoning plan.  A Major 
Site Plan is required to be submitted to Currituck County.   
 
Attachments  

 

• Site Plans (Sheet 1-2 of 2) 

• Agent Authorization 

• Copy of Deed Book 1512 Page 459 

• USGS Topographic Quadrangle-Point Harbor 

• IPaC Printout 

• NRCS Soils Report 
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Soil Map—Currituck County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/28/2022
Page 1 of 3
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The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Currituck County, North Carolina
Survey Area Data: Version 21, Jan 21, 2022

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

Date(s) aerial images were photographed: Dec 31, 2009—Oct 
19, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

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

At Augusta fine sandy loam 10.7 2.3%

BoA Bojac loamy sand, 0 to 3 
percent slopes

7.8 1.6%

Bp Borrow pit 1.4 0.3%

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

5.1 1.1%

Cb Conaby muck 29.3 6.2%

CnA Conetoe loamy sand, 0 to 3 
percent slopes

39.5 8.4%

Cu Currituck mucky peat 7.3 1.5%

Ds Dragston loamy fine sand 123.2 26.1%

Mu Munden loamy sand 146.7 31.1%

Po Ponzer muck, 0 to 2 percent 
slopes, rarely flooded

28.1 6.0%

Pt Portsmouth fine sandy loam 61.0 12.9%

W Water 11.6 2.5%

WnB Wando loamy fine sand, 0 to 5 
percent slopes

0.3 0.1%

Totals for Area of Interest 471.8 100.0%
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SAW-2022-00794 

U.S. ARMY CORPS OF ENGINEERS 
WILMINGTON DISTRICT 

 
Action Id. SAW-2022-00794 County: Currituck U.S.G.S. Quad: NC-Point Harbor 

 

NOTIFICATION OF JURISDICTIONAL DETERMINATION 

 
Requestor:  H2OBX, LLC  

 c/o Ken Ellis  

Address: 13 Green Mountain Drive  

 Cohoes, NY 12047  

Telephone Number: (518) 783-0038 

E-mail: KenE@aquaticgroup.com   

  

Size (acres) 96.8 Nearest Town  Powells Point 

Nearest Waterway Albemarle Sound River Basin Albemarle-Chowan 

USGS HUC 03010205 Coordinates Latitude: 36.111479 

     Longitude: -75.8324 

Location description: The review area for this Jurisdictional Determination is located at 8526 Caratoke Hwy in Powells Point, 

North Carolina. The property is identified by parcel #: 0124000137L0000. The property totals 96.8 acres and contains 1.9 

acres of wetlands.    
 

Indicate Which of the Following Apply: 

A.  Preliminary Determination 

☒  There appear to be wetlands on the above described project area/property, that may be subject to Section 404 of the Clean Water 

Act (CWA)(33 USC § 1344) and/or Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403). The wetlands have been 

delineated, and the delineation has been verified by the Corps to be sufficiently accurate and reliable. The approximate boundaries 

of these waters are shown on the enclosed delineation map dated 3/28/2022. Therefore this preliminary jurisdiction determination 

may be used in the permit evaluation process, including determining compensatory mitigation. For purposes of computation of 

impacts, compensatory mitigation requirements, and other resource protection measures, a permit decision made on the basis of a 

preliminary JD will treat all waters and wetlands that would be affected in any way by the permitted activity on the site as if they 

are jurisdictional waters of the U.S. This preliminary determination is not an appealable action under the Regulatory Program 

Administrative Appeal Process (Reference 33 CFR Part 331). However, you may request an approved JD, which is an appealable 

action, by contacting the Corps district for further instruction. 

☐  There appear to be wetlands on the above described project area/property, that may be subject to Section 404 of the Clean Water 

Act (CWA)(33 USC § 1344) and/or Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403). However, since the 

wetlands have not been properly delineated, this preliminary jurisdiction determination may not be used in the permit evaluation 

process.  Without a verified wetland delineation, this preliminary determination is merely an effective presumption of CWA/RHA 

jurisdiction over all of the wetlands at the project area, which is not sufficiently accurate and reliable to support an enforceable 

permit decision. We recommend that you have the wetlands on your project area/property delineated. As the Corps may not be 

able to accomplish this wetland delineation in a timely manner, you may wish to obtain a consultant to conduct a delineation that 

can be verified by the Corps.   

B.  Approved Determination   
 

☐ There are Navigable Waters of the United States within the above described project area/property subject to the permit 

requirements of Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403) and Section 404 of the Clean Water Act 

(CWA)(33 USC § 1344).  Unless there is a change in law or our published regulations, this determination may be relied upon for 

a period not to exceed five years from the date of this notification. 

☐ There are wetlandson the above described project area/property subject to the permit requirements of Section 404 of the Clean 

Water Act (CWA) (33 USC § 1344).  Unless there is a change in the law or our published regulations, this determination may be 

relied upon for a period not to exceed five years from the date of this notification. 

 ☐We recommend you have the wetlands on your project area/property delineated.  As the Corps may not be able to accomplish 

this wetland delineation in a timely manner, you may wish to obtain a consultant to conduct a delineation that can be verified by 

the Corps. 
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 ☐The wetlands on your project area/property have been delineated and the delineation has been verified by the Corps. The 

approximate boundaries of these waters are shown on the enclosed delineation map dated . We strongly suggest you have this 

delineation surveyed.  Upon completion, this survey should be reviewed and verified by the Corps.  Once verified, this survey 

will provide an accurate depiction of all areas subject to CWA jurisdiction on your property which, provided there is no change in 

the law or our published regulations, may be relied upon for a period not to exceed five years.   

  

☒ The property is located in one of the 20 Coastal Counties subject to regulation under the Coastal Area Management Act (CAMA).  

You should contact the Division of Coastal Management in in Elizabeth City, NC, at (252) 264-3901 to determine their 

requirements. 

 

Placement of dredged or fill material within waters of the US, including wetlands, without a Department of the Army permit may 

constitute a violation of Section 301 of the Clean Water Act (33 USC § 1311).  Placement of dredged or fill material, construction or 

placement of structures, or work within navigable waters of the United States without  a Department of the Army permit may 

constitute a violation of Sections 9 and/or 10 of the Rivers and Harbors Act (33 USC § 401 and/or 403). If you have any questions 

regarding this determination and/or the Corps regulatory program, please contact Billy W. Standridge at (910) 251-4595 or 

Billy.w.standridge@usace.army.mil. 
 

C. Basis For Determination: See the preliminary jurisdictional determination form dated 01/24/2023. 

D.  Remarks: The wetlands within the review area are depicted on the attached Preliminary JD Exhibit – 

8526 Caratoke Highway – H2OBX LLC, dated 03/28/22. This jurisdictional determination is a 

reverification of two previous JDs issued under SAW-2016-01281 (Aug 11,2016) and SAW-2017-01313 

(Aug 29,2022). The previous JDs were issued on separate parcels that were combined to form the current 

96.8-acre review area. 

 

E.  Attention USDA Program Participants 

 
This delineation/determination has been conducted to identify the limits of Corps’ Clean Water Act jurisdiction for the particular site 

identified in this request.  The delineation/determination may not be valid for the wetland conservation provisions of the Food Security 

Act of 1985.  If you or your tenant are USDA Program participants, or anticipate participation in USDA programs, you should request 

a certified wetland determination from the local office of the Natural Resources Conservation Service, prior to starting work.    

 

F.  Appeals Information (This information applies only to approved jurisdictional determinations as indicated in B. 

above) 
  

If you object to this determination, you may request an administrative appeal under Corps regulations at 33 CFR Part 331.  Enclosed 

you will find a Notification of Appeal Process (NAP) fact sheet and Request for Appeal (RFA) form.  If you request to appeal this 

determination you must submit a completed RFA form to the following address: 

  

 US Army Corps of Engineers 

 South Atlantic Division 

 Attn:  Mr. Philip A. Shannin  

Administrative Appeal Review Officer 

 60 Forsyth Street SW, Floor M9 

 Atlanta, Georgia 30303-8803 

 AND  

 PHILIP.A.SHANNIN@USACE.ARMY.MIL 

 

In order for an RFA to be accepted by the Corps, the Corps must determine that it is complete, that it meets the criteria for appeal 

under 33 CFR part 331.5, and that it has been received by the Division Office within 60 days of the date of the NAP.  Should you 

decide to submit an RFA form, it must be received at the above address by Not applicable. 

**It is not necessary to submit an RFA form to the Division Office if you do not object to the determination in this correspondence.** 

 

Corps Regulatory Official:  ______________________________________________________ 

 

Date of JD: 01/24/2023 Expiration Date of JD: Not applicable 
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The Wilmington District is committed to providing the highest level of support to the public. To help us ensure we 

continue to do so, please complete our Customer Satisfaction Survey, located online at 

https://regulatory.ops.usace.army.mil/customer-service-survey/. 
  

 

 

Copy Furnished: 

 

 

 

Agent: Quible & Associates, P.C.   

 Troy Murphy 

Address: P.O. Drawer 870   

 Kitty Hawk, NC 27949  

Telephone Number:  (252) 491-8147  

E-mail:                               tmurphy@quible.com 

 

 

 

 





 

NOTIFICATION OF ADMINISTRATIVE APPEAL OPTIONS AND PROCESS AND 

REQUEST FOR APPEAL 
 
Applicant: H2OBX, LLC, c/o Ken Ellis File Number: SAW-2022-00794 Date: 01/24/2023 

Attached is:  See Section below 

☐ INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission)            A 

☐ PROFFERED PERMIT (Standard Permit or Letter of permission) B 

☐ PERMIT DENIAL C 

☐ APPROVED JURISDICTIONAL DETERMINATION D 

☒ PRELIMINARY JURISDICTIONAL DETERMINATION E 

SECTION I - The following identifies your rights and options regarding an administrative appeal of the above decision.  

Additional information may be found at or http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx 

or the Corps regulations at 33 CFR Part 331. 

A:  INITIAL PROFFERED PERMIT:  You may accept or object to the permit. 
 

• ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final 

authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 

signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all 

rights to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the 

permit. 
 

• OBJECT:  If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request 

that the permit be modified accordingly. You must complete Section II of this form and return the form to the district 

engineer.  Your objections must be received by the district engineer within 60 days of the date of this notice, or you will 

forfeit your right to appeal the permit in the future.  Upon receipt of your letter, the district engineer will evaluate your 

objections and may: (a) modify the permit to address all of your concerns, (b) modify the permit to address some of your 

objections, or (c) not modify the permit having determined that the permit should be issued as previously written.  After 

evaluating your objections, the district engineer will send you a proffered permit for your reconsideration, as indicated in 

Section B below. 
 
B:  PROFFERED PERMIT: You may accept or appeal the permit 
 
• ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final 

authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 

signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all 

rights to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the 

permit. 
 

• APPEAL:  If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, 

you may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of 

this form and sending the form to the division engineer.  This form must be received by the division engineer within 60 days 

of the date of this notice. 
 
C:  PERMIT DENIAL:   You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process by 

completing Section II of this form and sending the form to the division engineer.  This form must be received by the division 

engineer within 60 days of the date of this notice. 
 
D:  APPROVED JURISDICTIONAL DETERMINATION:  You may accept or appeal the approved JD or provide new 

information. 
 
• ACCEPT:  You do not need to notify the Corps to accept an approved JD.  Failure to notify the Corps within 60 days of the 

date of this notice, means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD. 
 

• APPEAL:  If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers 
Administrative Appeal Process by completing Section II of this form and sending the form to the district engineer.  This form 

must be received by the division engineer within 60 days of the date of this notice. 
 

http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx


 
E:  PRELIMINARY JURISDICTIONAL DETERMINATION:  You do not need to respond to the Corps regarding the 

preliminary JD.  The Preliminary JD is not appealable.  If you wish, you may request an approved JD (which may be appealed), 

by contacting the Corps district for further instruction.  Also you may provide new information for further consideration by the 

Corps to reevaluate the JD. 
 

 

SECTION II - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT 

REASONS FOR APPEAL OR OBJECTIONS:  (Describe your reasons for appealing the decision or your objections to an initial 

proffered permit in clear concise statements.  You may attach additional information to this form to clarify where your reasons or 

objections are addressed in the administrative record.) 

 

 

 

 

 

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the 

record of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to 

clarify the administrative record.  Neither the appellant nor the Corps may add new information or analyses to the record.  

However, you may provide additional information to clarify the location of information that is already in the administrative 

record. 

POINT OF CONTACT FOR QUESTIONS OR INFORMATION: 

If you have questions regarding this decision and/or the 

appeal process you may contact: 
District Engineer, Wilmington Regulatory Division 

Attn: Billy W. Standridge 

Washington Regulatory Office 

U.S Army Corps of Engineers 

2407 West Fifth Street 

Washington, North Carolina 27889 

 

If you only have questions regarding the appeal process you may 

also contact: 
MR. PHILIP A. SHANNIN 
ADMINISTRATIVE APPEAL REVIEW OFFICER 

CESAD-PDS-O 

60 FORSYTH STREET SOUTHWEST, FLOOR M9 

ATLANTA, GEORGIA 30303-8803 

 

PHONE: (404) 562-5136; FAX (404) 562-5138 

EMAIL: PHILIP.A.SHANNIN@USACE.ARMY.MIL 

 

RIGHT OF ENTRY:  Your signature below grants the right of entry to Corps of Engineers personnel, and any government 

consultants, to conduct investigations of the project site during the course of the appeal process.  You will be provided a 15-day 

notice of any site investigation, and will have the opportunity to participate in all site investigations. 

 

________________________________________ 

Signature of appellant or agent. 

Date: Telephone number: 

 

For appeals on Initial Proffered Permits send this form to: 

 
District Engineer, Wilmington Regulatory Division, Attn: Billy W. Standridge, 69 Darlington Avenue, Wilmington, North 

Carolina 28403 

 

For Permit denials, Proffered Permits and Approved Jurisdictional Determinations send this form to: 

 
Division Engineer, Commander, U.S. Army Engineer Division, South Atlantic, Attn: Mr. Philip Shannin, Administrative 

Appeal Officer, CESAD-PDO, 60 Forsyth Street, Room 10M15, Atlanta, Georgia 30303-8801 

Phone: (404) 562-5137 
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PRELIMINARY JURISDICTIONAL DETERMINATION (PJD) FORM  

BACKGROUND INFORMATION 

A. REPORT COMPLETION DATE FOR PJD: 01/24/2023  

B. NAME AND ADDRESS OF PERSON REQUESTING PJD: H2OBX, LLC, c/o Ken Ellis, 13 Green 

Mountain Drive, Cohoes, NY 12047 

C. DISTRICT OFFICE, FILE NAME, AND NUMBER: Wilmington District, 8526 Caratoke Hwy / Powells 

Point NC / Currituck County, SAW-2022-00794    

D. PROJECT  LOCATION(S) AND  BACKGROUND  INFORMATION: The review area for this 

Jurisdictional Determination is located at 8526 Caratoke Hwy in Powells Point, North Carolina. The property 

is identified by parcel #: 0124000137L0000. The property totals 96.8 acres and contains 1.9 acres of 

wetlands.    

(USE THE TABLE BELOW TO DOCUMENT MULTIPLE AQUATIC RESOURCES 

AND/OR AQUATIC RESOURCES AT DIFFERENT SITES) 

State: NC County: Currituck      City: Powells Point   

Center coordinates of site (lat/long in degree decimal format): Latitude: 36.111479 Longitude: -75.8324 

Universal Transverse Mercator:  

Name of nearest waterbody: Albemarle Sound   

E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY): 

 

☒Office (Desk) Determination.  Date:01/20/2023 

☐Field Determination.  Date(s): 

TABLE OF AQUATIC RESOURCES IN REVIEW AREA WHICH "MAY BE" SUBJECT TO 

REGULATORY JURISDICTION 

 
Site Number Latitude 

(decimal 
degrees) 

Longitude 
(decimal 
degrees) 

Estimated 
amount of 

aquatic 
resources in 
review area 

(acreage and 
linear feet, if 

applicable 

Type of aquatic 
resources (i.e., 

wetland vs. 
non-wetland 

waters) 

Geographic authority to 
which the aquatic 
resource “may be” 

subject (i.e., Section 404 
or Section 10/404) 

SAW-2022-
00794 Wetlands 

(combined) 

36.112087 -75.83332 1.9 acres Wetland Section 404 

 

 

 

 

 

 

 

 

 



 

 

1. The Corps of Engineers believes that there may be jurisdictional aquatic resources in the 

review area, and the requestor of this PJD is hereby advised of his or her option to request 

and obtain an approved JD (AJD) for that review area based on an informed decision after 

having discussed the various types of JDs and their characteristics and circumstances when 

they may be appropriate. 

2. In any circumstance where a permit applicant obtains an individual permit, or a Nationwide 

General Permit (NWP) or other general permit verification requiring "pre construction 

notification" (PCN), or requests verification for a non-reporting NWP or other general 

permit, and the permit applicant has not requested an AJD for the activity, the permit 

applicant is hereby made aware that: (1) the permit applicant has elected to seek a permit 

authorization based on a PJD, which does not make an official determination of 

jurisdictional aquatic resources; (2) the applicant has the option to request an AJD before 

accepting the terms and conditions of the permit authorization, and that basing a permit 

authorization on an AJD could possibly result in less compensatory mitigation being 

required or different special conditions; (3) the applicant has the right to request an 

individual permit rather than accepting the terms and conditions of the NWP or other 

general permit authorization; (4) the applicant can accept a permit authorization and 

thereby agree to comply with all the terms and conditions of that permit, including 

whatever mitigation requirements the Corps has determined to be necessary; (5) 

undertaking any activity in reliance upon the subject permit authorization without 

requesting an AJD constitutes the applicant's acceptance of the use of the PJD; (6) 

accepting a permit authorization (e.g., signing a proffered individual permit) or undertaking 

any activity in reliance on any form of Corps permit authorization based on a PJD 

constitutes agreement that all aquatic resources in the review area affected in any way by 

that activity will be treated as jurisdictional, and waives any challenge to such jurisdiction 

in any administrative or judicial compliance or enforcement action, or in any administrative 

appeal or in any Federal court; and (7) whether the applicant elects to use either an AJD or 

a PJD, the JD will  be processed as soon as practicable.  Further, an AJD, a proffered 

individual permit (and all terms and conditions contained therein), or individual permit 

denial can be administratively appealed pursuant to 33 C.F.R. Part 331.  If, during an 

administrative appeal, it becomes appropriate to make an official determination whether 

geographic jurisdiction exists over aquatic resources in the review area, or to provide an 

official delineation of jurisdictional aquatic resources in the review area, the Corps will 

provide an AJD to accomplish that result, as soon as is practicable.  This PJD finds that 

there "may be" waters of the U.S. and/or that there "may be" navigable waters of the U.S. 

on the subject review area, and identifies all aquatic features in the review area that could 

be affected by the proposed activity, based on the following information: 
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