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Introduction 

The Currituck County Southern Outer Banks area is a popular summer vacation destination. The 
population of this area increases dramatically in the summer months; therefore, there is a 
significant increase in water and wastewater demands from June through August. The Mid-
Currituck Bridge is planned for completion by 2016 and is expected to attract additional visitors 
since it will reduce travel time to the Currituck Outer Banks.   

The Currituck County Outer Banks faces many challenges regarding wastewater management. 
The existing wastewater facilities do not have excess capacity to accommodate projected growth. 
The existing wastewater treatment plants (WWTP) do not meet the current regulations and 
therefore require major process upgrades to improve treatment and meet higher effluent standards. 
The lack of available land on the Outer Banks is another major limiting factor for the expansion of 
wastewater treatment capacity. The state-mandated non-discharge effluent disposal methods are 
land intensive. Many of the existing WWTPs have reached the end of their useful service life and 
require major rehabilitation or replacement to reliably serve customer needs. Most importantly, the 
asset that attracts visitors to the Currituck Outer Banks is the coastal environment. Current 
wastewater management does not maximize protection of the groundwater, surface waters, 
wetlands, and other features of the coastal environment.   

Historically, wastewater on the Outer Banks has been managed by individual subdivisions. Due to 
the challenges and concerns, Currituck County and Outer Banks Ventures (OBV) have decided to 
evaluate the potential for regionalizing wastewater management on the Currituck Southern Outer 
Banks. The purpose of this Comprehensive Wastewater Master Plan is to evaluate the feasibility of 
a regional wastewater utility to serve the Currituck Southern Outer Banks.   
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Service Area and Projected Wastewater Flow 

The primary focus of the Master Plan was to develop a 20-year plan for wastewater management 
for the Ocean Sands and Corolla Light developments. Other subdivisions were considered as 
possible service areas for the regional wastewater utility, including Monteray Shores, Corolla 
Village, Ocean Hill, and Whalehead.  These potential service areas are illustrated in Figure ES-1. 

Wastewater flow was projected for each subdivision at build-out conditions based on the planned 
build-out number of residential units and the planned commercial and hotel density.  Figure ES-1 
illustrates the subdivisions considered in this Master Plan and build-out wastewater flow for each. 
The Master Plan considered four service area options for the regional wastewater utility as 
summarized in Table ES-1. 

Table ES-1:  Summary of Build-out Wastewater Flows for Service Area Options 
Service 

Area 
Option Areas Served 

Build-out Wastewater 
Flow 
(mgd) 

1 Ocean Sands and Corolla Light 2.00 

2 Ocean Sands, Corolla Light, and Monteray Shores 2.58 

3 
Ocean Sands, Corolla Light, Monteray Shores, 

Whalehead Subdivision, Corolla Village, and Ocean 
Hill 

3.27 

4 
Ocean Sands, Corolla Light, Whalehead Subdivision, 

Corolla Village, and Ocean Hill 
2.70 

 

Regulatory Review 

New rules governing wastewater management in coastal areas were promulgated in January 2009.  
These rules (North Carolina Administrative Code Title 15A, Subchapter 2T) are commonly referred 
to as the “2T” rules. The rules have specific requirements for non-discharge methods of wastewater 
management such as high-rate infiltration, and reuse. The 2T rules represent a watershed change 
in wastewater management for coastal areas and significantly increase costs and land 
requirements for wastewater management.  The new rules include stringent standards for 
wastewater effluent quality, including nitrate, total nitrogen (TN) and total phosphorus (TP) as well 
as larger setbacks from wastewater infrastructure to property lines and surface water bodies. 
However, there are provisions to reduce required setbacks by achieving even lower effluent quality 
standards. Due to the limited amount and value of land on the Outer Banks, the effluent goals used 
in the Master Plan were total nitrogen < 4 mg/L and total phosphorus < 2 mg/L. 
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Existing Wastewater Treatment Facilities 

There are four existing WWTPs in the Currituck Southern Outer Banks for the areas considered in 
this Master Plan: Corolla Light No. 1, Corolla Light No. 2, Ocean Sands, and Monteray Shores. The 
Monteray Shores WWTP was upgraded and expanded in 2009 and is capable of achieving the 
limits set forth by the 2T rules. The other WWTPs are designed under older standards and do not 
meet current 2T rules. These plants are package steel plants that have deteriorated in the harsh 
coastal environment. These plants have reached the end of their useful service life and require 
replacement or major rehabilitation.   

Due to the condition of the Ocean Sands WWTP, Currituck County entered into a Special Order by 
Consent (SOC) in August 2010 with the Division of Water Quality (DWQ) to allow the County time 
to make improvements to the Ocean Sands facility on defined schedule. The SOC outlines 
milestones with final completion of upgrades being required by April 2015 (or October 2015 if a 
regional WWTP is constructed). 

Recommended Treatment and Effluent Disposal Alternatives 

The regional WWTP should be designed with biological nutrient removal capabilities to meet the 
new 2T rules and lower nitrogen and phosphorus effluent limits. Meeting more stringent effluent 
limits reduces required setbacks and land requirements for effluent disposal. The recommended 
treatment process is a membrane bioreactor process (MBR), which includes activated sludge with 
biological nutrient removal and submerged membrane filtration. The MBR process is capable of 
achieving the strict effluent quality standards and has a smaller footprint than other available BNR 
processes, which makes it ideal for coastal wastewater management. 

The recommended site for the regional WWTP is at the existing Corolla Light No. 2 WWTP site 
with reject storage located on the DeGabrielle site (Figure ES-2). The Corolla Light No. 2 site can 
accommodate a WWTP with capacity up to 3.6 mgd. Given the limited amount of suitable effluent 
disposal sites on the Outer Banks, a priority was placed on any site suitable for high-rate effluent 
disposal. The Corolla Light No. 2 WWTP site was determined to have a lower infiltration rate due to 
presence of wetlands, which would affect the effectiveness of a groundwater management system. 
This site was selected for the regional WWTP site so other sites with higher infiltration rates could 
be reserved for effluent disposal. 

The 2T rules require 5-day reject storage to store wastewater that does not meet effluent limits and 
to allow further treatment prior to disposal. For example, the required reject storage for Option 4 
with a build-out wastewater flow of 2.7 mgd would be 13.5 million gallons. The aesthetic impact of 
large reject storage tanks was a key consideration in selecting sites for reject storage.  It is 
recommended that the DeGabrielle site be acquired for reject storage since the tanks could be 
shielded from surrounding development while utilizing cost-effective storage tank designs. The 
recommended infrastructure for the regional wastewater utility is shown in Figure ES-2. 
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High-rate infiltration with groundwater management is recommended as the effluent disposal 
method since it represents the most efficient disposal technique in terms of land requirements. 
High-rate infiltration includes disposing of treated effluent into dry basins of coarse sand. 
Subsurface drains will be installed around high-rate infiltration basins at a setback of 50 feet. The 
subsurface drains are intended to manage groundwater levels and maximize disposal capacity. 
Groundwater will be collected and pumped to existing ponds where it can be used for irrigation 
during the growing season, or diffused into Currituck Sound during the winter.   

Sites throughout the Outer Banks were evaluated for potential effluent disposal capacity by a 
licensed hydrogeologist, Edwin Andrews & Associates. Preliminary groundwater modeling was 
conducted based on available data to evaluate effluent disposal capacity of each site. The 
recommended sites for high-rate infiltration and the expected disposal capacity for each site are 
provided in Table ES-3.   

Collection System 

The Master Plan evaluated the wastewater collection system infrastructure needed to serve each 
subdivision based on expected future growth.  For the un-sewered areas (Ocean Hill, Corolla 
Village and Whalehead), the Master Plan evaluated several wastewater collection system 
alternatives: conventional gravity sewer, pressure sewer system, and a vacuum sewer system.  

Based on a life cycle cost analysis, a conventional gravity collection system was deemed to be the 
most cost-effective for the un-sewered areas. Table ES-2 outlines the capital costs for wastewater 
collection for each subdivision. 

Table ES-2: Wastewater Collection Systems Capital Cost 

Service Area 
Probable Construction Cost 

(2010 Dollars) 

Corolla Light $534,000 

Monteray Shores $1,079,000 

Existing OSWSD $1,075,000 

Ocean Sands Section G $757,000 

Ocean Sands Section T $713,000 

Whalehead $8,168,000 

Corolla Village and Ocean Hill  $3,352,000 
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Table ES-3:  Recommended Effluent Disposal Sites and High-Rate Infiltration Capacity 

Site Name 

OPTION 1 OPTION 2 OPTION 3 OPTION 4 

Planned 
Disposal 

Capacity 1 
(gpd) 

GWL 
Pump 
Rate 2 
(gpd) 

Planned 
Disposal 

Capacity 1 
(gpd) 

GWL Pump 
Rate 2 
(gpd) 

Planned 
Disposal 

Capacity 1 
(gpd) 

GWL 
Pump 
Rate 2 
(gpd) 

Planned 
Disposal 

Capacity 1 
(gpd) 

GWL Pump 
Rate 2 
(gpd) 

Corolla Light 
No. 1  

0 200,000 300,000 650,000 975,000 325,000 487,500 

Corolla Light 
Phase 12 325,000 487,500 325,000 487,500 325,000 487,500 325,000 487,500 

Corolla Light 
No. 2 - West 300,000 

 
700,000 1,050,000 700,000 1,050,000 700,000 1,050,000 

Ocean Sands 
WWTP 750,000 1,125,000 750,000 1,125,000 750,000 1,125,000 750,000 1,125,000 

Ocean Sands 
Section H/O -- -- 

 
0 

 
0  0 

Ocean Sands 
Section E/F -- -- -- -- 300,000 450,000 -- -- 

Ocean Sands 
Section D/E 560,000 840,000 560,000 840,000 560,000 840,000 560,000 840,000 

TOTAL 5,350,000 3,015,000 3,825,000 4,650,000 
1 Planned disposal capacity is a conservative estimate of permitted disposal capacity. 
2 Groundwater lowering system pump rate based on a ratio of groundwater pumped to effluent disposal of approximately 1.5:1. 
GWL = groundwater lowering system 
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Capital Costs 

The capital costs for wastewater treatment, disposal and collection as well as O&M costs were 
developed for each of the service area options. The service areas are defined by the development 
areas that they served in Table ES-1.  Table ES-4 summarizes the total probable construction 
costs for each of the service area options over the 20-year planning horizon.  Each option will be 
phased based on projected growth, and wastewater needs as outlined in TM No. 4 – Capital 
Improvements Plan and Fiscal Plan. 

Table ES-4:  Probable Cost Opinion Summary for Treatment,  
Effluent Disposal, and Wastewater Collection 

Description Option 1 Option 2 Option 3 Option 4 
Acquisition of 
Corolla Light 
Wastewater System 

$1,850,000 $1,850,000 $1,850,000 $1,850,000 

Demolition  $569,000 $569,000 $569,000 $569,000 

MBR Wastewater 
Treatment Plant $25,718,000 $31,203,000 $33,159,000 $33,025,000 

Reject Storage $4,317,000 $4,786,000 $6,596,000 $5,060,000 

Effluent Force 
Mains/Pumping $1,655,000 $1,826,000 $1,909,000 $1,826,000 

Effluent Disposal $5,173,000 $6,989,000 $8,665,000 $5,742,000 

Land acquisition $4,837,000 $9,533,000 $16,921,000 $9,649,000 

Wetlands Mitigation $112,000 $182,000 $288,000 $288,000 

Wastewater 
Collection $3,586,000 $4,159,000 $15,678,000 $15,105,000 

Total Project Cost1 $47,817,000 $61,097,000 $85,635,000 $73,114,000 

Build-out Capacity 
(mgd) 2.0 2.58 3.27 2.7 

1. Total project costs include 12 percent for engineering and technical services, and 25 percent 
contingency.  Costs do not include legal and administration fees. 

Rate Evaluation 

An evaluation of the rates and fees required to support a regional wastewater utility was conducted 
for each service area option. The purpose of the rate evaluation is to compare service area options 
in terms of theoretical rates and impact fees. These rate evaluations are not intended to replace a 
rate setting process.   

The Comprehensive Wastewater Master Plan evaluated two options that included Monteray 
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Shores (Options 2 and 3).  The conclusion from the rate evaluations is that serving Monteray 
Shores from a regional public utility is not economically viable.  The analysis did not include the 
cost for the Currituck County to acquire the Monteray Shores wastewater system from Carolina 
Water Services.  At the time of this report, there have been no negotiations between Currituck 
County and Carolina Water Services.  Therefore, these two options were excluded from the rate 
evaluation analysis under the Public-Private Partnership Approach. 

Rate evaluations were conducted for service area options 1 and 4 under two different 
implementation scenarios: 

• Public Utility Approach (PUA):  Regional Outer Banks WWTP owned and operated by 
Currituck County 

• Public-Private Partnership Approach (PPP):  Cooperation between Currituck County and 
Outer Banks Ventures (and its affiliate, Currituck Utilities LLC). 

The technical aspects and capital costs for both ownership alternatives are similar.  The major 
difference is whether 1) land is acquired from OBV and dedicated solely for effluent disposal for 
unsewered areas as proposed for a County-owned system, or 2) the “dual use” approach is utilized 
where structures are constructed over the high-rate infiltration basins.  The dual use approach is a 
new idea that does not have a precedent in North Carolina.  Since remaining land suitable for high-
rate infiltration is limited on the Outer Banks and strong growth is expected to return to the Outer 
Banks in the near future, relying on the dual use approach is not recommended until it is proven 
technically feasible. 

If it is decided to utilize the Public-Private Partnership Approach, then the following actions are 
recommended: 

• The initial planning and dedication of land for the regional utility should be based 
on the layouts presented in this Master Plan.  The infrastructure planning in this 
Master Plan includes some conservatism and should be the basis for any legal or 
financial arrangements.  There are some potential options to reduce land and/or 
capital requirements, but these options are contingent upon additional engineering 
design, technical investigations, and/or negotiations with state and federal 
regulatory agencies.  

• The County should have a mechanism to allocate wastewater capacity to new 
customers rather than this function being the sole responsibility of OBV. 

• Land required for the Phase 1 project for the WWTP, reject storage, effluent 
disposal, groundwater management, other infrastructure should be deeded to the 
County.  The County should acquire easements for disposal of groundwater into 
irrigation ponds. 
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• The County should be directly involved in the planning and design for the regional 
system.  The County should consider retaining an engineering firm to assist in 
design, technical reviews, and serve as a program manager throughout the 
design, permitting, and construction of the wastewater infrastructure. 

• Project schedule should be based on the recommended schedule in this Master 
Plan.  The schedule accounts for an environmental review process.  OBV has 
indicated that the SEPA process would not be required under the PPP approach.  
However, if the County operates, maintains, and leases the regional system from 
OBV, this would be considered by the State as an “expenditure of public monies” 
and SEPA review would be required. 

A summary of the projected rates and fees for Service Area Options 1 and 4 under both the PUA 
and the PPP approaches are provided in Table ES-5.  Based on the rate evaluation, the financial 
implications of implementing the regional system as a publically owned utility or as a public-private 
partnership are similar.  Under the PUA, monthly sewer bills would initially be higher as compared 
to the PPP approach.  However, sewer bills could be reduced significantly once the debt for the 
Phase 1 project is retired in FY 2030 (16th year of operation).  Impact fees would be significantly 
lower under the PPP approach initially but would increase rapidly and approach the projected 
impact fees under the Public Utility Approach. 

The rate evaluation does illustrate that sewer rates and fees would be substantially higher as 
compared to current rates.  This is partially due to the more technologically advanced treatment 
and disposal system required under the new State regulations and also impacted by the high costs 
of land that must be acquired for treatment, disposal, and reject storage.  For comparison, Carolina 
Water Services, Inc. is proposing to increase sewer rates for Corolla Light customers to 
approximately $95 per month (based on average flow of 170 gpd) to pay for upgrades to the 
Monteray Shores WWTP.  We understand that this rate increase will not fund any upgrades to the 
Corolla Light wastewater system in the short term.  It is not known what the projected sewer rates 
would be when the Corolla Light WWTPs are upgraded. 

Summary 

For the long-term management of wastewater on the Currituck County Southern Outer Banks, 
development of a regional wastewater system is recommended.  A regional approach to 
wastewater management will provide economies of scale in the significant costs facing the area to 
expand and upgrade wastewater facilities to meet future growth needs, upgrade and maintain 
condition of infrastructure, upgrade treatment processes to meet new regulatory standards, and 
protect the coastal environment.  A regional system would provide a level of consistency and equity 
in regards to available wastewater capacity and service throughout the Southern Outer Banks.  
Although the financial and economic benefits to participating in a regional utility will vary by 
subdivision, there are advantages for the entire area to have access to central wastewater 
treatment to protect the environment and tourism industry on the Outer Banks. 

The decision to pursue any of the Service Area Options will be based on many factors.  Regardless 
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of the Service Area Option selected, it is recommended that Phase 1 of Service Area Option 1 be 
implemented, which includes 1.2 mgd regional wastewater system to serve the existing Ocean 
Sands and Corolla Light customers while providing 225,000 gpd excess capacity for future 
customers.  The implementation schedule for Phase 1 is critical since Currituck County must meet 
a strict compliance schedule for the SOC negotiated with DWQ for the Ocean Sands WWTP.  If 
Currituck County decides to proceed with a regional wastewater system, then it must be online by 
October 2015.   

At this time, Currituck County cannot proceed with Service Area Option 4 until consultations with 
residents in the unsewered areas have taken place.  Planning and design for Phase 1 can be 
accomplished to allow for future service to the unsewered areas if it is later decided to proceed with 
Option 4.  

A projected schedule for implementation of the first phase is provided in Table ES-6. The schedule 
predicts a plant startup in May 2015, approximately 5 months before the milestone mandated in the 
SOC. This schedule includes some conservatism but should be considered targets for each 
milestone to provide some buffer for unexpected obstacles (e.g. permitting) that may cause a 
project delay. 

Table ES-6:  Implementation Schedule for Option 1 – Phase 1 

Timeframe Milestone 

June 2011 Complete Comprehensive Wastewater Master Plan  

August 2011 Begin Environmental Assessment and Preliminary Design 

December 2011 Begin Final Design 

July 2012 Environmental Review Completed (FONSI) Permitting 

December 2012 Complete Final Design and Permitting 

March 2013 Begin Construction 

March 2015 End Construction 

May 2015 Plant startup 

October 2015 Special Order of Consent Deadline for Meeting Compliance Standards 
 

  



Table ES-5:  COMPARISON OF RATE EVALUATIONS FOR PUBLIC AND PUBLIC-PRIVATE OPTIONS - MODERATE GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK COUNTY SOUTHERN OUTER BANKS

Currituck County and Currituck Utilities

Fiscal Year
Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

CV/OH 

Customer 

Impact Fee

WH 

Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

CV/OH 

Customer 

Impact Fee

WH 

Customer 

Impact Fee
FY 2015 $161 $20,000 $23,000 $166 $17,000 $19,000 $31,000 $31,000 $151 $5,300 $4,000 $166 $5,300 $4,000 $18,700 $13,100 

FY 2016 $165 $20,500 $23,575 $170 $17,425 $19,475 $31,775 $31,775 $155 $6,323 $5,023 $170 $6,323 $5,023 $19,723 $14,123 

FY 2017 $169 $21,013 $24,164 $174 $17,861 $19,962 $32,569 $32,569 $158 $7,346 $6,046 $174 $7,346 $6,046 $20,746 $15,146 

FY 2018 $173 $21,538 $24,768 $179 $18,307 $20,461 $33,384 $33,384 $162 $8,369 $7,069 $179 $8,369 $7,069 $21,769 $16,169 

FY 2019 $177 $22,076 $25,388 $176 $18,765 $20,972 $34,218 $34,218 $161 $9,392 $8,092 $183 $9,619 $8,319 $23,019 $17,419 

FY 2020 $182 $22,628 $26,022 $171 $19,234 $21,497 $35,074 $35,074 $161 $10,415 $9,115 $160 $10,869 $9,569 $24,269 $18,669 

FY 2021 $186 $23,194 $26,673 $166 $19,715 $22,034 $35,950 $35,950 $161 $11,438 $10,138 $160 $12,119 $10,819 $25,519 $19,919 

FY 2022 $191 $23,774 $27,340 $161 $20,208 $22,585 $36,849 $36,849 $161 $12,751 $11,451 $160 $13,369 $12,069 $26,769 $21,169 

FY 2023 $196 $24,368 $28,023 $156 $20,713 $23,150 $37,770 $37,770 $161 $14,064 $12,764 $160 $14,619 $13,319 $28,019 $22,419 

FY 2024 $201 $24,977 $28,724 $151 $21,231 $23,728 $38,715 $38,715 $161 $15,377 $14,077 $160 $15,869 $14,569 $29,269 $23,669 

FY 2025 $206 $25,602 $29,442 $146 $21,761 $24,322 $39,683 $39,683 $161 $16,690 $15,390 $160 $17,319 $16,019 $30,719 $25,119 

FY 2026 $208 $26,242 $30,178 $141 $22,305 $24,930 $40,675 $40,675 $161 $18,003 $16,703 $160 $18,769 $17,469 $32,169 $26,569 

FY 2027 $200 $26,898 $30,932 $136 $22,863 $25,553 $41,692 $41,692 $161 $19,316 $18,016 $160 $20,219 $18,919 $33,619 $28,019

FY 2028 $192 $27,570 $31,706 $131 $23,435 $26,192 $42,734 $42,734 $161 $20,629 $19,329 $160 $21,669 $20,369 $35,069 $29,469

FY 2029 $184 $28,259 $32,498 $126 $24,021 $26,847 $43,802 $43,802 $161 $21,942 $20,642 $160 $23,119 $21,819 $36,519 $30,919

FY 2030 $76 $28,966 $33,311 $71 $24,621 $27,518 $44,897 $44,897 $161 $23,255 $21,955 $160 $24,569 $23,269 $37,969 $32,369

FY 2031 $68 $29,690 $34,144 $66 $25,237 $28,206 $46,020 $46,020 $161 $24,568 $23,268 $160 $26,019 $24,719 $39,419 $33,819

FY 2032 $60 $30,432 $34,997 $61 $25,868 $28,911 $47,170 $47,170 $161 $25,881 $24,581 $160 $27,469 $26,169 $40,869 $35,269

FY 2033 $52 $31,193 $35,872 $56 $26,514 $29,634 $48,349 $48,349 $161 $27,194 $25,894 $160 $28,919 $27,619 $42,319 $36,719

FY 2034 $52 $31,973 $36,769 $51 $27,177 $30,374 $49,558 $49,558 $161 $28,507 $27,207 $160 $30,369 $29,069 $43,769 $38,169

Notes:

OS = Ocean Sands

CL = Corolla Light

CV = Corolla Village

OH = Ocean Hill

WH = Whalehead

Option 1 - Pubic-Private Partnership Option 4 - Pubic-Private PartnershipOption 1 - Public Utility Option 4 - Public Utility
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1. Introduction 

Technical Memorandum No. 1 (TM 1) establishes projected wastewater demands for the 
anticipated service area for the Comprehensive Wastewater Master Plan for the Currituck County 
Southern Outer Banks.  The purpose of this TM is to summarize the projected wastewater flows for 
the 25-year planning period ending in 2030 for the proposed Outer Banks service area, which 
includes the six planned subdivisions, as follows, and provided on Figure 1.  

• Ocean Sands/Crown Point  

• Corolla Light 

• Monteray Shores/Buck Island/Timbuk II 

• Ocean Hill 

• Corolla Village 

• Whalehead 

This technical memorandum documents the methodologies and assumptions used to develop the 
projected wastewater flows under build-out conditions and provides flow estimates for each service 
area through 2036. 
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FIGURE 1
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2. Background 

The Currituck Outer Banks area is a popular beach vacation destination and consequently 
experiences a dramatic increase in water and wastewater demands during the summer months of 
June, July and August.  Residential development consists primarily of single-family homes with 
limited multi-family units.  Commercial development has been limited to the planned unit 
developments with sewer service and is typical of North Carolina beach communities including 
retail outlet stores, rental agencies, and restaurants.  There is currently one hotel (Inn at Corolla 
Light) in the proposed Outer Banks service area and at least one planned hotel. 

A summary of the number of developed residential lots and commercial properties and the 
projected number of lots and commercial properties at build-out for each of the six subdivisions is 
provided in Table 1. Due to the real estate market bubble and ongoing financial crisis which began 
in 2007, construction of new homes and certificates of occupancy have noticeably declined in 
recent years.  However, beach vacations remain extremely popular and demand for retirement and 
vacation homes can reasonably be expected to return to a more normal rate over the next few 
years.   

A brief description of each of the six subdivisions in the proposed service area is provided as 
follows: 

Ocean Sands (excluding Ocean Sands A, B, C) 

The Ocean Sands subdivision is the southernmost subdivision in the proposed Outer Banks 
wastewater service area. Ocean Sands consists of 1,946 approved residential and multi-family lots, 
with an additional 151 lots to be transferred for a total of 2,097 residential lots. In addition, hotels 
are planned on Sections G and T. Water and sewer service in Ocean Sands is provided by the 
Ocean Sands Water and Sewer District (OSWSD), which is owned and operated by Currituck 
County.  OSWSD operates a 0.5-mgd WWTP operating under the Water Quality Permit 
No.WQ0000185 (Note: Ocean Sands A, B, C is served by individual septic systems, and is not 
included in this evaluation). 

Corolla Light 

The Corolla Light subdivision is located south of the Corolla Village subdivision, and north of the 
Monteray Shores and Whalehead subdivisions. The subdivision consists of 387 residential lots, 
242 multifamily units, one 43 room hotel (the Inn at Corolla Light), and approximately 13 acres of 
commercial property. The commercial area includes 40 businesses (includes restaurants, gift 
shops, gas stations, real estate offices, etc.). Of the 242 multifamily units, 32 (26 existing, 6 
proposed) are apartments in the commercial area.  The total land area (excluding roads) is 
approximately 193.5 acres. Water and sewer utilities in Corolla Light are operated by a private 
utility, Carolina Water Service, Inc. 
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Table 1:  Summary of Developed and Undeveloped Residential Lots and Commercial Properties 

Subdivision 
Approved 

Platted Lots 
Developed 

Lots 
Lots 

Remaining 
% of Total Lots 

Improved 
Ocean Hill - SF 113 111 2 98% 
  

    Corolla Village –SF 115 72 43 63% 
Corolla Village –Comm. 15 15 0 100% 
Total Corolla Village –SF 130 87 43 67% 

     Corolla Light – SF 387 383 4 99% 
Corolla Light – MF 100 0 100 0% 
Corolla Light – MF 110 110 0 100% 
Corolla Light – MF 32 26 6 81% 
Corolla Light – Comm. 41 40 1 98% 
Corolla Light – Hotel. 1 (43 rms) 1 (43 rms) 0 100% 
Total Corolla Light 689 578 111 84% 

     Monteray Shores 
Plaza/Timbuk II 88 88 0 100% 
Buck Island –SF 121 106 15 87% 
Monteray Shores – MF 48 48 0 100% 
Monteray Shores Ph. 1&2 –
SF 384 235 149 61% 
Corolla Bay  (Ph. 3) –SF 256 3 253 1% 
Corolla Shores (Ph. 3) – MF 19 0 19 0% 
Total Monteray Shores 916 480 436 52% 

     Whalehead – SF 858 824 34 96% 

     Ocean Sands – SF 1075 1120 -45 104% 
Ocean Sands – SF (to be 
transferred) 151 0 151 0% 
Ocean Sands – MF 871 0 871 0% 
Ocean Sands– Comm. 285 0 285 0% 
Ocean Sands – Hotel 1 974 rms 0 542 0% 
Total Ocean Sands 2924 1120 1804 38% 
SF = Single Family Residences                   MF = Multi-Family                    Comm. = Commercial 
1 rms = hotel rooms 
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Wastewater is treated at two wastewater treatment facilities permitted to treat 0.16 mgd and 0.1 
mgd designated as Corolla Light No. 1 and Corolla Light No. 2, respectively, for a total treatment 
capacity of 0.26 mgd. The two plants are interconnected to allow flow to be distributed between the 
two plants. The 0.16 mgd Corolla Light No. 1 facility operates under Water Quality Permit No. 
WQ0006254 administered by the Aquifer Protection Section of the North Carolina Division of Water 
Quality (DWQ). The Corolla Light No. 2 facility is permitted by the Currituck County Health 
Department under permit No. 15282A1. 

Ocean Hill 

The Ocean Hill subdivision is the northernmost subdivision in the project service area and consists 
of 113 residential lots all but two of which are located on the east side of NC Highway 12. The total 
land area (excluding roads) is approximately 66.3 acres. Water service in Ocean Hill is provided by 
the Southern Outer Banks Water System. Sewer service is by individual septic systems.  

Corolla Village 

The Corolla Village subdivision is located south of the Ocean Hill subdivision and north of the 
Corolla Light subdivision. Corolla Village consists of 115 residential lots and 15 businesses. This 
area is physically buffered from the Corolla Light subdivision by a conservation area owned by the 
State and the Outer Banks Conservationists. The total land area (excluding roads) is approximately 
68.9 acres. Water service in Corolla Village is provided by the Southern Outer Banks Water 
System.  Sewer service is by individual septic systems. 

Whalehead 

The Whalehead subdivision is located to the east of NC Highway 12. Whalehead is the oldest 
subdivision in the evaluated service area with development beginning in the mid to early 1980’s.  
This subdivision is bordered on the north and west by the Corolla Light subdivision and to the south 
and west by the Monteray Shores subdivision.  Whalehead consists of 858 residential lots. The 
total land area (excluding roads) is approximately 459.8 acres. Water service in Whalehead is 
provided by the Southern Outer Banks Water System. Sewer service is by individual septic 
systems. 

Monteray Shores/Buck Island/Timbuk II 

The Monteray Shores/Buck Island/Timbuk II subdivisions have been grouped together for this 
evaluation as they all currently served by the Monteray Shores WWTP. The 0.52 mgd facility 
operates under Permit No.WQ0009772. Monteray Shores is a mix of commercial and residential 
areas located primarily on the east side of NC Highway 12 across from Whalehead. Monteray 
Shores includes 640 approved residential lots, 67 approved multi-family units, and 31 businesses 
in the Monteray Shores Plaza. Timbuk II is a commercial development on the west side of NC 
Highway 12 with a total of 57 businesses. Buck Island is a residential property located on the east 
side of NC Highway 12 with 121 approved lots. Together, these three subdivisions include a 
combined 828 residential and multi-family lots and approximately 43 acres of commercial property. 
The total land area (excluding roads) is approximately 289.5 acres. Water service in Monteray 
Shores, Buck Island, and Timbuk II is provided by Carolina Water Service.  
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3. Existing Wastewater Flow 

There are four existing wastewater plants in the proposed Outer Banks Service Area as follows: 
Corolla Light No.1, Corolla Light No. 2, Monteray Shores, and the Ocean Sands WWTPs. 
Treatment capacity, number of customers served, and the maximum month flow for each WWTP 
(for the years 2004 to 2009) is summarized in Table 2.  The unit wastewater flow for each WWTP 
is also listed in terms of wastewater flow per customer served.  In addition, Table 2 includes the 
Villages at Ocean Hill WWTP which is not in the proposed Outer Banks Service Area but provides 
additional data on typical wastewater demands in the area. 

Figures 2 through 5 depict the monthly average and peak daily flow per connection for the 
combined Corolla Light plants, Monteray Shores, Ocean Sands, and Villages at Ocean Hill over the 
past few years. These figures clearly show the seasonal increase in flows experienced during the 
summer months. In addition, the figures show that the monthly average and peak day 
gpd/connection can vary substantially from year to year. For example the monthly average 
gpd/connection in Corolla Light (Figure 2A) varied from about 195 gpd/connection in 2006 to 330 
gpd/connection in 2007. Similarly, the monthly average gpd/connection in Monteray Shores 
(Figure 3A) varied from about 180 gpd/connection in 2007 to 450 gpd/connection in 2009. The 
spike in wastewater flow in August and September 2006 was due to Hurricane Ernesto and is not 
representative of typical flows as this storm event resulted in significant flooding in certain areas 
resulting in high infiltration/inflow rates to the sanitary sewer system. 

As shown in Table 2 and illustrated in Figure 4A the maximum month flow for Ocean Sands was 
approximately 360 gpd/connection in July 2005.  The seasonal peak daily flows shown in Figure 
4B are typically around 400 gpd/connection.  

The maximum month unit wastewater flows for the sewered portions of the Outer Banks Service 
Area (Corolla Light, Monteray Shores, and Ocean Sands) are summarized in Table 3.  Flow data 
from the Villages at Ocean Hill is also included and provides additional data on typical wastewater 
demands in the area. A review of Table 3 shows that the unit wastewater flow per connection is not 
consistent between the subdivisions. The difference in unit flows is attributable to different 
characteristics of each sewered subdivision such as the number and types of commercial 
businesses, average house size, number of swimming pools, irrigation demands, etc. 
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Table 2:  Outer Banks Wastewater Treatment Plants 

WWTP 
Capacity 

(mgd) Permit # 
Area 

Served 
No. of 

Connections 1 
Max Month 

Flow (mgd) 2 

Max Month 
Flow Date 

(Month/Year) 

No. of Connections 
Corresponding with 

Max Month Flow  

Max Month 
Wastewater  

Flow per 
Connection 

(gpd per 
connection) 3 

Corolla Light 
No. 1 0.16 WQ0006254 Corolla 

Light 
573 0.258 August 2006 573 335 

Corolla Light 
No. 2 0.10 15282A1 Corolla 

Light 

Monteray 
Shores 0.52 WQ0009772 Monteray 

Shores 480 0.313 June 2005 480 453 

Ocean 
Sands 
Water and 
Sewer 
District 

0.50 WQ0000185 Ocean 
Sands 1120 0.521 August 2004 1077 359 

Villages at 
Ocean Hill 0.164 WQ0015052 Villages at 

Ocean Hill 192 0.082 July 2005 173 474 

1The number of connections shown in Table 2 is for both residential and commercial customers. The number of residential connections varies from year to year. The 
number of commercial connections was assumed to be constant.  

2 A maximum month flow of .083 mgd was observed in July 2008. However, the max flow per connection for July 2008 was 435 gpd/connection assuming 191 
connections. 

3 Max flow per connection was calculated dividing maximum monthly flow (mgd) observed from 2004 to 2009 (with the exception of Corolla Light No.1 and No. 2 
which is based on data from 2006 to 2009) by the number of connections. 
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Table 3:  Maximum Month Unit Wastewater Flows by Planned Unit Developments 
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Sewered Planned Unit Developments 
Corolla Light 1& 2 33 36 67 94 90 304 301 335 121 66 117 70 

Monteray Shores 30 54 78 109 132 335 426 453 323 131 129 92 

Ocean Sands 54 72 103 114 149 305 359 356 402 107 152 101 

Villages at Ocean 
Hill 38 42 45 98 147 357 474 447 216 89 84 54 

Un-sewered Planned Unit Developments 
Spindrift, Corolla 
Village, Ocean 
Hill, Ocean Sands 
A, B, C1 

30 24 52 146 188 327 367 450 337 116 79 84 

Whalehead1 46 33 42 118 163 385 436 595 407 165 61 48 
1 Based on water billing data. Assumes 80% consumption and an infiltration and inflow factor of 1.2. 
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Figure 2A

Corolla Light Monthly Average GPD/Connection   
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Figure 2B
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Figure 3A

Monteray Shores Monthly Average GPD/Connection
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Figure 3B
Monteray Shores Peak Day GPD/Connection
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Figure 4A 

Ocean Sands Monthly Average GPD/Connection
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Figure 5A
Village at Ocean Hill Monthly Average GPD/Connection
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Figure 5B
Villages at Ocean Hill Peak Day GPD/Connection 
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4. Wastewater Flow Projections 

Currituck County is evaluating opportunities develop a regional approach for wastewater 
management on the Outer Banks.  The four service area alternatives being evaluated are as 
follows.  

• Option 1 – Ocean Sands and Corolla Light 
• Option 2 – Ocean Sands, Corolla Light, and Monteray Shores 
• Option 3 – Ocean Sands, Corolla Light, Monteray Shores, Whalehead, 

Corolla Village, and Ocean Hill 
• Option 4 – Ocean Sands, Corolla Light, Whalehead, Corolla Village, and 

Ocean Hill 

The build-out wastewater flow required for each individual subdivision is shown in Table 4. Future 
flows for the subdivisions with existing wastewater treatment were estimated by multiplying the 
number of new/future connections by the average number of bedrooms per house then by 120 
gpd/bedroom (per 15A NCAC 02T .0114). This flow was then added to the existing wastewater 
treatment plant maximum month flow. Similarly, flows for the subdivisions without existing 
wastewater treatment plant were estimated by multiplying the build-out connections by the average 
number of bedrooms per house by 120 gpd/bedroom. Future commercial and hotel flows for the 
Ocean Sands and Monteray Shores subdivisions were estimated in the 2004 Hobbs & Upchurch 
report and the 2008 Ocean Sands Water and Sewer District Master Plan Update (ARCADIS, 
2008).   

Table 5 summarizes the required treatment capacity for each service area alternative.  Based on 
discussions with the developer, future flows from planned redevelopment in the Corolla Light 
subdivision, which include a hotel and new commercial properties, are anticipated to be 
approximately 0.3 mgd. The required treatment capacities for the four evaluated options range from 
2.00 mgd to 3.27 mgd. Options 3 and 4 include the currently unsewered subdivisions of 
Whalehead, Corolla Village, and Ocean Hill.  Including the unsewered subdivisions adds 0.69 mgd 
in required treatment capacity. Option 4 assumes the Monteray Shores subdivision will continue to 
operate independently utilizing its existing 0.52 mgd treatment facility and expanding this facility to 
0.58 mgd when needed.  

The ARCADIS 2008 Master plan analyzed growth rates in the Ocean Sands subdivision from 1981 
to 2007 using certificates of occupancy data provided the Currituck County planning department.   
A review of this data shows that the average growth rate for this period is approximately 3%. While 
there was a reduction in growth from 2004 to 2007, this downturn in development is likely due to 
hurricanes, an economic depression and the existing developed areas of Ocean Sands nearing 
their build-out capacities. Growth in Ocean Sands, though primarily residential, is representative of 
the larger service area.  As the economy strengthens and additional areas of Ocean Sands and the 
other subdivisions included in the service area become available for development the growth curve 
is expected to recover to its average of 3%.  
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Table 4: Build-out Flow Projections for the Outer Banks Wastewater Service Area Subdivisions 

Subdivision 
Existing 

Connections 
New / Future 
Connections 

Build-out 
Connections 

Average 
Bedrooms/ 

House 

Future 
Residential 

Flow 

Existing 
WWTP 
Flow1 

 (mgd) 

Future 
Commercial 

Flow2  
(mgd) 

Future 
Hotel 
Flow2 
(mgd) 

Build-out 
Flow Max 

Month 
per Area 

(mgd) 
Ocean Sands 
/ Crown Point 1120 978 2,098 4.76 0.559 0.521 0.056 0.25 1.39 

Corolla Light 383 104 487 4.69 0.059 0.258 0.300 0 0.61 

Monteray 
Shores 392 436 828 4.49 0.235 0.313 0.033 0 0.58 

Corolla 
Village 72 43 115 4.5 0.062 N/A 0 0 0.06 

Ocean Hill 111 2 113 5.5 0.075 N/A 0 0 0.08 

Whalehead 824 34 858 5.3 0.546 N/A 0 0 0.55 

        Total 3.27 
1Existing WWTP flow based on historical max month flow. 
2Future commercial and hotel flow based up on 2004 Hobbs & Upchurch report with an additional 0.3 mgd for Corolla Light. 
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Table 5:  Required Wastewater Treatment Capacity for Each Service Area Alternative 

Option 
Service Area Alternative 

Build-out Flow 
 (mgd) 

1 Ocean Sands and Corolla Light 2.00 

2 Ocean Sands, Corolla Light, and Monteray Shores 2.58 

3 Ocean Sands, Corolla Light, Monteray Shores, Whalehead 
Subdivision, Corolla Village, and Ocean Hill. 

3.27 

4 Ocean Sands, Corolla Light, Whalehead Subdivision, Corolla 
Village, and Ocean Hill. 

2.70 

 

Wastewater flow projections and the equivalent residential connection (ERCs) served for proposed 
service area alternatives Options 1 through 4 are depicted graphically on Figures 6 through 9, 
respectively. The flow projections were developed assuming a 3% growth rate. The average 
number of bedrooms for the subdivisions collectively is approximately 5 bedrooms per home. Each 
ERC represents 600 gpd (5 multiplied by 120 gpd/bedroom).   

Option 1, shown on Figure 6, shows the number of ERCs and the equivalent flow for Ocean Sands 
and Corolla Light. The existing wastewater flow for these subdivisions is approximately 0.8 mgd 
and is projected to reach 1.0 mgd in 2020 and 1.6 mgd by 2035.  

Similar to Option 1, Option 2 (Figure 7) shows the existing wastewater flow for Ocean Sands and 
Corolla Light of 0.78 mgd increasing due to the 3% growth through the year 2016 at which time the 
system will be merged with wastewater flow from the Monteray Shores subdivision. This results in 
an increase in the wastewater flow in 2016 from approximately 0.9 mgd to 1.2 mgd. The combined 
subdivisions are projected to reach 1.3 mgd in 2020 and 2.1 mgd by 2035.  

In addition to merging the Ocean Sands and Corolla Light subdivisions flow with Monteray Shores 
in 2016, Option 3 (Figure 8) will add the unsewered subdivisions of Whalehead, Corolla Village 
and Ocean Hill in 2019. The addition of these unsewered subdivisions results in an increase in the 
wastewater flow in 2019 from approximately 1.3 mgd to 1.9 mgd. The combined subdivisions are 
projected to reach 2.0 mgd in 2020 and 2.7 mgd by 2035. 

Option 4 (Figure 9) assumes Monteray Shores will continue to treat its wastewater separately, 
while the unsewered subdivisions of Whalehead, Corolla Village, and Ocean Hill will be treated with 
the Ocean Sands and Corolla Light flows beginning in 2019. Adding the unsewered subdivisions 
increases the wastewater flow from 1.0 mgd to 1.6 mgd. The combined subdivisions are projected 
to reach 1.7 mgd in 2021 and 2.2 mgd by 2035.   
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Figure 6: Wastewater Flow Forecasts 
Service Area Option 1 - Ocean Sands and Corolla 

Light
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Figure 7: Wastewater Flow Forecasts 
Service Area Option 2 - Ocean Sands, Corolla Light, 
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Figure 8: Wastewater Flow Forecasts 
Service Area Option 3 - Ocean Sands, Corolla 
Light, Monteray Shores, Whalehead, Corolla 

Village, and Ocean Hill
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Figure 9: Wastewater Flow Forecasts 
Service Area Option 4 - Ocean Sands, Corolla 

Light, Whalehead, Corolla Village, and Ocean Hill
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1. Introduction 

1.1 Background 

Wastewater management on the Currituck County Outer Banks has historically been addressed in 
a decentralized arrangement. For areas with wastewater management, developers constructed 
wastewater collection, treatment, and disposal systems for each subdivision, which were then 
operated and maintained by a private utility. Several subdivisions were constructed with no 
centralized wastewater management and are currently served by septic tanks. The challenges in 
wastewater management facing the Currituck County Outer Banks include: 

 Wastewater systems that are approaching their permitted capacity and do not 
have sufficient capacity to meet current needs as well as projected growth, 
particularly following construction of the Mid-Currituck Bridge.   

 Treatment facilities that do not have nutrient removal capabilities and exceed 
either effluent permit limits or State groundwater standards. Many of the existing 
facilities have received Notices of Violation (NOV), moratoria on new construction, 
or are under Special Orders by Consent (SOC) due to performance issues. 

 Potential changes in permit limits by the Division of Water Quality (DWQ) upon the 
next renewal to include effluent limits for nitrate and phosphorus. 

 Potential risks to water quality and the sensitive coastal environment, which is the 
area’s most valuable asset to promote tourism. 

 Aging wastewater infrastructure that has not been maintained sufficiently to 
ensure reliable operation and performance in a demanding and severe 
environment. 

 Wastewater systems that require major upgrades as part of their next expansion 
to comply with the 2T rules, which were promulgated in 2007. 

 Limited effluent disposal alternatives for coastal areas of North Carolina. 

 Limited availability and high cost of land on the Outer Banks for expansion of 
wastewater treatment and effluent disposal, or to provide for unsewered areas. 

 Lack of consistency in wastewater management in terms of quality, condition, 
reliability and costs given the distributed nature of wastewater management  

 High cost of wastewater management given the resort nature of the Outer Banks.  
Infrastructure must be constructed to meet summer peak demands but 
infrastructure is largely under-utilized in the offseason. 

 Water quality concerns with unsewered areas given the volume of wastewater 
generated as these areas approach build-out. 
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 Limited options to address stormwater challenges due to poor water quality in 
unsewered areas.   

Currituck County faces many of these challenges with the Ocean Sands Wastewater Treatment 
Plant (WWTP). This facility is owned by the County and operated by a contract operator. DWQ has 
issued several NOVs for exceedance of groundwater nitrate standards and for poor condition of the 
Ocean Sands WWTP.   

Currituck County commissioned the preparation of the Ocean Sands Water and Sewer District 
2008 Master Plan Update (ARCADIS, 2008) to develop a plan for expansion and upgrade of the 
WWTP to address these issues. The 2008 Master Plan recommended that one treatment train be 
converted to a Modified Ludzak-Ettinger (MLE) process to improve nitrate removal and serve as a 
full-scale demonstration test. Pending the results of this test, the plant would be upgraded to MLE 
to address high effluent nitrate concentrations. The Master Plan recommended an expansion to 
600,000 gpd to provide needed capacity for build-out of the existing Ocean Sands WWTP and 
upgrades to improve the general condition of the facility. The capital cost for the recommended 
upgrades was $5,589,000 for the Phase 1 upgrades. Future replacement of the existing facilities 
was recommended for the 2013 to 2018 timeframe at a capital cost of $9,373,000 for a total 
10 year capital investment of $14,962,000. Additionally, a phased expansion plan to a capacity of 
1,200,000 gpd was outlined to meet future needs once undeveloped areas of Ocean Sands were 
developed (Sections G and T).   

The high capital costs for upgrading and replacing aging wastewater infrastructure in addition to 
bringing the Ocean Sands WWTP in compliance with the new 2T regulations caused the County to 
consider other wastewater capacity alternatives. However, the County was continuing to receive 
NOVs for the Ocean Sands WWTP.  In June 2010, Currituck County and DWQ entered into a SOC 
for the Ocean Sands WWTP. The purpose of the SOC was to provide DWQ with a schedule for 
making improvements to the WWTP. In light of the challenges facing the County, the SOC also 
grants the County some additional time to evaluate alternative strategies for centralized wastewater 
treatment. The SOC requires Currituck County to continue with repairs and rehabilitation to 
improve condition of the existing WWTP. The SOC includes milestones for the following options: 

1.  Upgrade the existing Ocean Sands WWTP in accordance with the 2008 Master 
Plan to meet compliance standards by April 2015. 

2. Construct a regional WWTP pending the findings and recommendations of this 
Master Plan to meet compliance standards by October 2015. 

Recognizing that these challenges are similar throughout the Outer Banks in the advantages to 
centralizing wastewater management, Currituck County partnered with Currituck Utilities LLC to 
evaluate opportunities to a regional approach for wastewater management. The goal of this 
Comprehensive Wastewater Master Plan for the Currituck County Southern Outer Banks is to 
evaluate wastewater treatment and effluent disposal options and major collection/conveyance 
requirements to meet long-term wastewater needs.   

Wastewater demand projections for the service area were presented in TM 1. The build-out 
wastewater flows for each service area option being considered in this Master Plan are  
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summarized in Table 1-1.  Figure 1-1 illustrates the service areas being considered in this Master 
Plan and their projected build-out wastewater flow. 

Table 1-1:  Summary of Build-out Wastewater Flows for Service Area Options 

Option Service Area 
Total Build-out Flow 

(mgd) 
1 Ocean Sands and Corolla Light 2.00 

2 Ocean Sands, Corolla Light, and Monteray Shores 2.58 

3 
Ocean Sands, Corolla Light, Monteray Shores, 

Whalehead Subdivision, Corolla Village, and Ocean 
Hill 

3.27 

4 
Ocean Sands, Corolla Light, Whalehead Subdivision, 

Corolla Village, and Ocean Hill 
2.70 

 

1.2 Master Plan Objectives 

The objectives of this Master Plan are as follows: 

 Evaluate development of a regional wastewater system for the following service area 
alternatives: 

o Option 1:  Ocean Sands and Corolla Light 

o Option 2:  Ocean Sands, Corolla Light, and Monteray Shores 

o Option 3:  Ocean Sands, Corolla Light, Monteray Shores, Whalehead 
Subdivision, Corolla Village, and Ocean Hill 

o Option 4:  Ocean Sands, Corolla Light, Whalehead Subdivision, Corolla 
Village, and Ocean Hill 

 Identify feasible, reliable, and cost-effective wastewater management solutions for 
Currituck County that protect the sensitive environment of the Outer Banks. 

 Evaluate alternative treatment technologies and set effluent goals to improve water quality 
and environmental protection, maximize use of existing infrastructure, and maximize use of 
existing land for effluent disposal, and provides for future growth and development. 

 Determine wastewater treatment improvements needed to meet long-term capacity needs, 
provide for nutrient removal to meet 2T rules and expected permit changes, and restore 
condition of wastewater infrastructure. 
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 Evaluate options for expanding treated effluent disposal capacity considering land 
requirements, regulatory and permitting considerations, potential water quality impacts, 
and potential impacts to stormwater management.   

 Estimate treated effluent disposal capacity at alternative sites based on previously 
published reports, hydrogeological evaluations, groundwater modeling, and other available 
information regarding subsurface and aquifer conditions. 

 Determine planning-level capital costs for recommended system improvements.
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2. Regulatory Overview and Effluent Quality Goals 

The rules set forth by the North Carolina Administrative Code for the disposal of treated wastewater 
are listed under Title 15A, Subchapter 2T, and were effective January 1, 2009. The former set of 
rules, under Subchapter 2H, was repealed as 2T.  

The 2T Rules have specific sections for wastewater irrigation systems, high rate infiltration 
systems, and reclaimed water systems each with subsections for design criteria. The 2H Rules do 
not specify effluent requirements for spray irrigation systems and high rate infiltration systems. 
Instead, the 2H Rules specify the effluent quality requirements for the reuse of treated wastewater. 
The effluent quality requirements for the repealed 2H rules are similar to the required effluent 
quality in the 2T Rules. Additionally, the requirements in the 2H Rules are the same for the case if 
reuse is the only discharge option implemented and for when wastewater reuse is utilized with 
other discharge options (such as a discharge via NPDES permit). Table 2-1 summarizes the 
minimum degree of treatment for new and expanding municipal, domestic, and commercial 
facilities under the current 2T rules. Table 2-2 provides a summary of the effluent requirements 
under the repealed 2H rules. 

Table 2-1:  Summary of Effluent Quality Requirements for Various Wastewater Disposal 
Methods per NCAC 2T Rules 

Water Quality 
Parameter 

Spray Irrigation 
Systems Reuse 

High Rate 
Infiltration 

(Per 2T Rules) 

High Rate Infiltration 
per Alternative 

Design Criteria 2 

BOD5 < 30 mg/l < 10 mg/l < 10 mg/l 
< 10 mg/l   

(< 15 mg/l 3) 

TSS < 30 mg/l < 5 mg/l < 15 mg/l 
< 5 mg/l   

(< 10mg/l 3) 

NH3 < 15 mg/l < 4 mg/l < 4 mg/l 
< 4 mg/l   

(< 6 mg/l 3) 

Fecal Coliform 
< 200 colonies 

/100 ml 
< 14 colonies 

/100 m 
< 14 colonies 

/100 ml 

< 14 colonies /100 ml  
(< 25 colonies/100 ml 

2) 

NO3 NA NA < 10 mg/l < 10 mg/l 

Turbidity NA 10 NTU N/A 10 NTU 2 

Total Nitrogen NA NA 
< 7 mg/l or 
< 4 mg/l 3 

< 7 mg/l or 
< 4 mg/l 3 

Total 
Phosphorus 

NA NA 
< 3 mg/l or 
< 2 mg/l 4 

< 3 mg/l or 
< 2 mg/l 4 

1  Alternative Design Criteria per Division of Water Quality memo dated October 27, 2006.  
2  Daily maximum requirements. 
3  Setback requirements at 100 feet require effluent total nitrogen < 7 mg/l. Setback requirements at 50 feet 

require effluent total nitrogen < 4 mg/l. 
4  Setback requirements at 100 feet require effluent total phosphorus < 3 mg/l. Setback requirements at 

50 feet require effluent total phosphorus < 2 mg/l. 
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Table 2-3 provides the setback requirements for land application sites from habitable residences, 
surface water sources, groundwater lowering ditches, property lines, and wells set forth by the 2T 
Rules. The setback requirements provided by the 2H Rules are the same as those in the 2T Rules.   

 

Table 2-2:  Summary of Effluent Quality Requirements for Various Wastewater 
Disposal Methods per Repealed 2H Rules 

Water Quality 
Parameter 

Reuse (If Used as the  
Only Managed Option) 

Reuse (If Used with Other 
Discharge Options) 

BOD5 < 10 mg/l < 10 mg/l 

TSS < 5 mg/l < 5 mg/l 

NH3 < 4 mg/l < 4 mg/l 

Fecal Coliform < 14 colonies / 100 ml < 14 colonies /100 ml 

NO3 NA NA 

Turbidity 10 NTU 10 NTU 

Total Nitrogen NA NA 

 

 

Table 2-3:  Setback Requirements for Effluent Disposal Methods 

Setback from: 

Conventional 
Land 

Application 1 Reclaimed Water 
High Rate 
Infiltration 

High Rate 
Infiltration per 

Alternative 
Design Criteria 2 

Habitable residence 400 feet None required 400 feet 400 feet 

Surface water 100 feet 

100 feet from 
class SA waters 
25 feet from non-
class SA waters 

100 feet 2 50 feet 3 

Groundwater Lowering 
Ditches 100 feet NA 100 feet 2 50 feet 3 

Any property line 150 feet None required 200 feet 2 50 feet 3 
Any well with exception 
of monitoring wells 100 feet 100 feet 100 feet 100 feet 

1  Assumes spray irrigation with limited secondary treated wastewater. 
2  Reduced setbacks are allowed as long as treatment units are designed to meet total nitrogen of 7 mg/l and 

total phosphorus of 3 mg/l effluent limit. 
3 Reduced setbacks are allowed as long as treatment units are designed to meet total nitrogen of 4 mg/l and total 

phosphorus of 2 mg/l effluent limit.  
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3. Existing Wastewater Treatment Facilities at Southern Outer Banks 

3.1 Ocean Sands WWTP 

The Ocean Sands WWTP is owned by Currituck County and operated by a private operator, 
Enviro-Tech. The facility is located on the northern end of the Ocean Sands subdivision on NC 
Highway 12. 

3.1.1 Facilities Description 

The original Ocean Sands WWTP was constructed in 1978 (Permit No. WQ0000185) with a 
treatment capacity of 100,000 gallons per day (gpd) via two parallel treatment trains. The original 
structures were concrete basins. Over the last 15 years, treatment capacity has been expanded by 
the addition of eight parallel steel package plants with varying capacities, for a total of four parallel 
treatment trains. The current permitted capacity of the treatment plant is currently 500,000 gpd. A 
description of each expansion is provided in Table 3-1. 

Table 3-1:  Capacity Expansions for the Ocean Sands WWTP 

Phase Type 
Number of 

Units Capacity (gpd) 
Original Construction Concrete Basins 2 100,000 

Expansion Steel Package Plant 1 50,000 

Expansion (1989) Steel Package Plant 3 150,000 

Expansion (1993) Steel Package Plant 4 200,000 

Total 

 

10 500,000 

 

Ocean Sands WWTP is a conventional extended aeration activated sludge plant designed for 
biochemical oxygen demand (BOD5) removal and nitrification. The facility was designed under the 
repealed 2H rules, provided in Table 3-2. The treatment facilities include screening, grit removal, 
secondary clarification, tertiary filtration, and chlorine disinfection via tablets. The facility does not 
include influent equalization. 

The southern Outer Banks of Currituck County experience resort trends in population and 
wastewater flow fluctuations.  Figure 3-1 shows the monthly effluent flows from the Ocean Sands 
WWTP.  The flows in June, July, and August are often more than three times larger than the flows 
experienced during the off season. 
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Table 3-2:  Summary of Effluent Disposal Limits for Ocean Sands WWTP 

Parameter Daily Maximum 1 Monthly Average 1 

BOD5 15 mg/l 10 mg/l 

TSS 30 mg/l 20 mg/l 

Fecal Coliform 43 colonies / 100 ml -- 

Ammonia 6 mg/l 4 mg/l 

Nitrate  -- -- 

Turbidity  -- -- 
1 Reference repealed NCAC 2H Rule and Permit No. WQ0000185 (May 14, 2010). 

 

Figure 3-1:  Ocean Sands WWTP Monthly Effluent Flow 

 

Ocean Sands consistently meets the effluent standards set forth in permit No. WQ0000185. In the 
four years of DMRs available at the time of this study, only two daily maximum limits were violated. 
In April, 2008, the TSS concentration for one day was 114 mg/l. All other TSS concentration 
samples for 2008 were below the permit limit. On September 3, 2009, the TSS concentration at 
Ocean Sands was 54 mg/l, which exceeds the daily maximum permit limit of 30 mg/l. However, the 
monthly average effluent TSS for September 2009 was below the limit. An annual summary of the 
effluent quality from Ocean Sands is provided in Table 3-3. Ocean Sands WWTP does have many 
instances in which it exceeds the groundwater standard for nitrate. These exceedances are 
discussed in Section 3.1.2. 
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Table 3-3:  Summary of Effluent Quality Data for Ocean Sands WWTP 

Year 
BOD5 Ammonia 

Suspended 
Solids 

Fecal 
Coliform Nitrate 

mg/l mg/l mg/l / 100 ml mg/l 
            Average 

     2008 2.12 0.31 7.08 1.11 13.53 
2009 2.47 0.38 3.50 2.72 15.68 
2010 2.73 0.21 2.96 1.27 16.69 

 Maximum 
    2008 4.00 1.20 114.00 3.00 37.47 

2009 7.00 5.30 54.00 40.00 31.61 
2010 10.00 0.30 5.00 4.00 25.81 

Minimum 
    2008 2.00 0.20 1.00 1.00 0.18 

2009 2.00 0.20 1.00 1.00 0.23 
2010 2.00 0.20 1.10 1.00 7.43 

 

Plant effluent is disposed of via high-rate infiltration located on the eastern end of the property. The 
high-rate infiltration system is a dry system whereby effluent is sprayed continuously over a dry 
sand bed and no ponding occurs. Originally, the infiltration system infrastructure consisted of ten 
rotary distributors. However, corrosion and wear of the rotary distributor assemblies was a 
significance maintenance problem. Currituck County replaced four of the rotary distributors in 2010 
with fixed head sprayers. The groundwater level at this site is managed by a man-made canal that 
runs along the perimeter of the site. A pump station transfers groundwater via a force main to a 
drainage ditch on the southern side of the Timbuk II shopping center.  The drainage ditch flows into 
Currituck Sound.   

3.1.2 Facility Condition and Performance 

Steel package treatment units typically have a lifespan of 20 years, but the harsh coastal 
environment has reduced the service life of these units. On a site visit that was conducted by 
ARCADIS in 2008, corrosion was observed on the steel tanks and the chlorine dosing equipment. 
Corrosion was also seen where the paint coating was damaged or peeling, such as control panels, 
piping, pipe hangers and handrails. There was evidence of spalling and leaks at the joints of the 
original concrete basins.   

On May 21, 2008, Currituck County received a Notice of Violation (NOV) regarding the 
maintenance of the plant. The NOV cited corrosion, damaged paint, and damaged steel on the 
steel treatment basins. Rotary distributors 3 and 4 were noted as being in poor operating condition. 
The NOV also indicated that the sand bed in the rotary distributor was not at the specified 
elevation. Violations were issued once May 2008, twice in September 2008, and twice in January 
2010. Each NOV specified the overall condition and state of disrepair of the plant. In response to 
the NOVs, Currituck County has commissioned $56,000 worth of improvements to the overall  
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condition of the treatment plant since March 2009, which include structural repairs to the concrete 
basins, walkway repairs, and electrical repairs.  

Currituck County and DWQ entered into a SOC in June 2010. The SOC was issued as a response 
to the NOVs that the plant had continued to receive. The SOC provided a schedule to DWQ for the 
improvements to the Ocean Sands WWTP and gave the County additional time to evaluate their 
options regarding the dilapidation of the facility and centralized treatment options. According to the 
SOC, Currituck County must continue to make repairs to the existing plant.   

Additionally, the Ocean Sands WWTP was issued a Notice of Regulatory Requirement in 2006 for 
elevated concentrations of nitrate (NO3) in groundwater monitoring wells. The State Groundwater 
Quality Standard for nitrate is 10 mg/l. In May 2010, DWQ requested a written evaluation of the 
nitrate levels for the past 5 years and required that nitrates now be monitored monthly in the 
groundwater monitoring wells. Table 3-4 provides the monitored groundwater nitrate levels at 
Ocean Sands from January through April 2010. Of the 11 samples, only two were in compliance 
with the groundwater standard. The current treatment process is not designed for nitrate removal 
(e.g., denitrification). Currituck County is not technically required to meet the nitrate groundwater 
standard as they are operating with permit limits specified under the older reclaimed water 
standard. However, a capacity expansion or major process modification will trigger the current 
NCAC 2T reclaimed water rule and all DWQ polices related to that rule, which includes nitrate 
and/or a total nitrogen effluent limit. 

Table 3-4:  Nitrate Concentration in Groundwater 
Monitoring Wells in Ocean Sands 

Date Nitrate (mg/l) 
1/7/2010 18.65 

1/21/2010 21.11 

2/4/2010 13.54 

2/11/2010 8.55 

3/4/2010 19.65 

3/9/2010 17.46 

4/1/2010 7.43 

4/8/2010 12.68 

4/15/2010 15.3 

4/22/2010 23.39 

4/29/2010 25.81 

Average 16.69 
Minimum 7.43 
Maximum 25.81 
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3.2 Corolla Light No. 1 WWTP 

The Corolla Light No. 1 WWTP is owned and operated by Carolina Water Service, Inc. It is located 
in the northwestern portion of the Corolla Light subdivision. This treatment plant serves the Corolla 
Light subdivision and the Whalehead Club. This treatment facility is located on the northern end of 
Corolla Light to the east of the Whalehead Club. 

3.2.1 Facilities Description 

The Corolla Light No. 1 WWTP (Permit No. WQ0006254) is permitted for a capacity of 160,000 
gpd. The plant was constructed in two phases. Each phase has a capacity of 80,000 gpd. The 
treatment process in each train includes a 20,000-gallon flow equalization tank, clarifiers, and 
tertiary filtration. Phase 1 has three aeration tanks and a tablet chlorinator. Phase 2 consists of one 
aeration tank, tablet hypochlorination, and a 1,680-gallon chlorine contact tank. Effluent from 
Corolla Light No. 1 is disposed of via three high-rate rotary distributors with a capacity of 40,000 
gpd each (total capacity of 120,000 gpd). There is a 40,000 gpd low pressure pipe (LPP) system 
located on the Whalehead Club property. These disposal systems are operated under permit No. 
0015282A1and WQ0001313. The groundwater quality surrounding the plant is monitored quarterly 
via seven monitoring wells. 

A Compliance Inspection was conducted in September 2009 by the Washington Regional Office. 
No deficiencies were noted. The high rate infiltration spray beds were free of vegetation growth and 
showed no ponding.   

3.2.2 Facility Condition and Performance 

Table 3-6 provides a summary of the permit effluent limits for the facility. The facility is permitted 
under the new reclaimed water rule (NCAC 2T). The permit does not give a daily maximum limit for 
ammonia, BOD5 or total suspended solids. These parameters are limited as monthly averages. 
Between January 2007 and January 2010, Corolla Light No. 1 exceeded the ammonia effluent limit 
three times. All other effluent limits were met. Table 3-5 provides an annual account of the effluent 
quality from Corolla Light No. 1. 

The 2009 Performance Annual Report indicates that Corolla Light No. 1 had three exceedances of 
groundwater standards as required by Permit No. WQ0006254. The groundwater monitoring wells 
exceeded limits for total dissolved solids, nitrate, chloride, and total organic carbon in each month 
that the wells were tested in March, June, and November 2009. Table 3-6 provides the 
groundwater standards as set forth by the permit.  
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Table 3-5:  Summary of Effluent Quality Data for Corolla Light No. 1 WWTP 

 
BOD5 Ammonia 

Suspended 
Solids 

Fecal 
Coliform Nitrate 

Total 
Phosphorus 

Year mg/l mg/l mg/l / 100 ml mg/l mg/l 
              Average 

      2007 3.12 0.65 1.25 1.00 3.19 
 2008 3.00 0.54 2.91 1.22 4.29 4.92 

2009 3.04 1.23 2.57 1.00 4.41 1.29 
2010 3 0.1 2 1 2.07 

 Maximum             
2007 5.00 0.65 1.25 1.00 3.19 

 2008 3.00 3.70 12.00 6.00 12.70 12.20 
2009 4.00 6.40 8.00 1.00 50.20 2.60 
2010 3 0.1 2 1 2.07 

 Minimum             
2007 3.00 0.06 0.30 1.00 0.94 

 2008 3.00 0.10 1.00 1.00 0.02 2.13 
2009 3.00 0.10 2.00 1.00 0.02 0.48 
2010 3 0.1 2 1 2.07   

 

Table 3-6:  Summary of Effluent Limits for Corolla Light No. 1 WWTP 

Parameter Monthly Average 1 Daily Maximum 1 
Groundwater 

Standard 
Total Suspended Solids 20 mg/l --  

Ammonia (as N) 4 mg/l --  

BOD5 10 mg/l --  

Fecal Coliform 14 colonies / 100 ml 43 colonies / 100 ml  

Nitrate (as N) no limit -- 10 mg/l 

pH -- -- 8.5 

Total Dissolved Solids -- -- 500 mg/l 

Chloride (as Cl) -- -- 250 mg/l 
1 Effluent Limits defined in permit No. WQ0006254. 

 

3.3 Corolla Light No. 2 WWTP 

The Corolla Light No. 2 WWTP is owned and operated by Carolina Water Service and serves the 
Corolla Light subdivision. It is located in the southwest portion of the subdivision.   
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3.3.1 Facilities Description 

Corolla Light No. 2 (Permit NC0015282A1) is a 100,000 gpd extended aeration type wastewater 
treatment plant. The plant consists of two parallel steel package trains rated at 50,000 gpd each. 
The effluent from this plant is disposed via a series of low pressure pipe (LPP) fields. One field is 
located on the WWTP site on the east side of NC Highway 12. A second LPP field is located on the 
west side of NC Highway 12 underneath a putt-putt facility. 

3.3.2 Facility Condition and Performance 

There is no available data for effluent ammonia or nitrate concentrations for Corolla Light No. 2 
WWTP.  The available BOD5, TSS, and fecal coliform data indicate that the plant is operating 
within its permitted limits for these constituents. Since these plants serve a similar service area, 
influent characteristics for Corolla Light No. 2 should be similar to Corolla Light No. 1 WWTP. 

3.4 Monteray Shores WWTP 

Monteray Shores WWTP is owned and operated by Carolina Water Service and is located in the 
southern portion of the Monteray Shores subdivision. The facility was originally constructed in the 
early 1990s. The plant was upgraded and expanded in 2008. The facility serves the Monteray 
Shores subdivision, Buck Island, and Timbuck II. 

3.4.1 Facilities Description 

Monteray Shores WWTP (Permit No. WQ0009772) was originally constructed as an 180,000 gpd 
plant in the early 1990s. The plant was originally designed as an extended aeration facility with 
parallel treatment trains. The treatment process includes flow equalization, an influent surge tank, 
three aeration basins, two clarifiers, tertiary filtration, a tablet chlorinator, and a 12,500-gallon 
chlorine contact tank. The original facility was designed for BOD5, ammonia, and suspended solids 
removal. Effluent disposal was originally designed with four rotary distributors, but was converted to 
fixed spray heads in spray irrigation fields. 

The plant operating parameters for both the summer and winter months are found in Table 3-7. 
This area of Currituck County experiences resort-like variation in demand, so the operation of the 
plant varies greatly between the summer and winter months. Figure 3-2 displays the seasonal 
effluent flow variation that Monteray Shores experiences. This figure also shows the increase in 
flow from 2007 to 2010. 

In January 2002, a moratorium was imposed on the Monteray Shores system until improvements 
were made to address capacity limitations. The moratorium was voided and then reinstated in 
2003. A NOV was received in August 2003 that stated the monthly average flow exceeded the 
180,000 gpd capacity. In 2009, the Monteray Shores WWTP was expanded to a capacity of 
520,000 gpd to address the capacity limitation and upgraded to include denitrification. 
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Table 3-7:  Summary of Monteray Shores WWTP Process Parameters 

Parameter Summer Winter 
Total SRT, days 15 – 20 20 – 25 

RAS, % of Influent 400 – 500 400 – 500 

Anaerobic Recirculation, % of Influent 100 100 

Internal Recirculation 300 – 400 300 – 400 

Process Aeration Dissolved Oxygen, mg/l 2 2 

Number of Membrane Tanks in Use 5 2 – 3 

Flux rate, gfd 10 – 28.2 5 – 15 

 

Figure 3-2:  Monteray Shores Effluent Flow 

 
The plant expansion triggered new effluent permit limits to conform to the new 2T rules (NCAC 2T 
.0700). The plant was completely re-configured with biological nutrient removal (BNR) to ensure 
compliance with new, more stringent regulatory requirements. The treatment facility was upgraded 
to a 4-stage activated sludge process for advanced nutrient removal followed by submerged 
membrane bioreactors. The membranes are the flat sheet type by Krüger with a nominal pore size 
of 0.08 μm. The plant was also upgraded to include ultraviolet disinfection.  

The disposal system was converted from spray irrigation to a high-rate infiltration pond. 
Groundwater drains around the infiltration basin convey groundwater to a pump station and then to  
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a pond located on the DeGabrielle property to the south of the WWTP. A 5-day upset storage tank 
(bolted steel) was also constructed adjacent to the infiltration pond. 

3.4.2 Facility Condition and Performance 

According to the Wastewater Treatment and Collection Performance Annual Report, there were 
seven permit violations in 2009. From February to July 2009, total nitrogen, nitrate, and 
phosphorus limits were exceeded at various times. These violations of the permit were attributed to 
the gradual acclimation and adjustments to the new treatment facility process. It is noted in the 
Annual Report that no known environmental impacts took place in 2009. After the plant was fully 
operational, the fecal coliform standard was exceeded in September 2009. This permit violation 
was due to an issue with the ultraviolet disinfection equipment. No known effluent violations have 
occurred since September 2009. Table 3-8 gives an annual summary of the effluent quality at 
Monteray Shores since 2007. 

Table 3-8:  Summary of Effluent Quality Data for Monteray Shores WWTP 

Year 
BOD5 Ammonia 

Suspended 
Solids Fecal Coliform Nitrate 

Total 
Phosphorus 

mg/l mg/l mg/l / 100 ml mg/l mg/l 

Average 

      2007 3.06 0.63 1.28 1.0 1.20 
 2008 3.06 0.63 2.81 1.0 3.3 
 2009 2.97 1.20 2.01 1.27 5.8 0.20 

2010 3.0 1.39 2.0 1.0 2.3 
 Maximum             

2007 4.0 6.8 3.0 1.0 1.94 
 2008 4.0 2.3 7.0 1.0 4.46 
 2009 4.0 21.7 3.0 29.0 28.1 0.20 

2010 3.0 3.4 2.0 1 7.72 
 Minimum             

2007 3.0 0.10 1.0 1.0 0.10 
 2008 3.0 0.10 1.0 1.0 2.17 
 2009 2.0 0.02 2.0 1.0 0.02 0.20 

2010 3.0 0.2 2.0 1.0 0.02   
 

3.5 Treatment Recommendations for Future Wastewater Infrastructure 

With the exception of the recently upgraded Monteray Shores WWTP, the other WWTPs in the 
area are extended aeration plants that meet the old standards but do not comply with the new 2T 
regulations.  Any expansion of these WWTPs will require the entire facility to be upgraded to meet 
2T requirements, including addition of 5-day reject storage and upgrades to denitrification to meet 
effluent nitrate limits.  Also, each of the Corolla Light and Ocean Sands WWTPs are steel package  
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plants that are reaching the end of their useful service life. The Ocean Sands WWTP has received 
several NOVs and is now under a SOC to repair and rehabilitate the facility to restore condition and 
reliable operation by 2015. Each WWTP is approaching its permitted capacity, so significant capital 
expenditures to expand, upgrade, and rehabilitate or replace major components will be required for 
each facility within the next 5 to 10 years. 

A regional approach to wastewater management could provide economies of scale in both capital 
as well as operating and maintenance costs by constructing one new facility in lieu of significant 
upgrades to three separate WWTPs. A regional wastewater system should be owned and operated 
by the County rather than private utilities. This would ensure equity in regards to wastewater 
availability and reliability throughout the Outer Banks rather than the current inequities created by 
multiple wastewater treatment plants and a lack of commitment to the funding for needed capital 
projects.   

Given the lack of available land, particularly in the unsewered areas, the regional approach could 
also ensure that suitable sites for treatment, reject storage, and effluent disposal are available to 
expand sewer services. It is recommended that any new wastewater treatment facility be designed 
with denitrification with an effluent total nitrogen goal of 4 mg/l to take advantage of the reduced 
setbacks in the 2T rules, and reduce land requirements for wastewater management. The 
proposed effluent quality goals are presented in Table 3-9.  

Table 3-9:  Proposed Effluent Quality Goals for Outer Banks Regional 
WWTP 

Water Quality 
Parameter Monthly Average Daily Maximum 
BOD5 < 10 mg/l < 15 mg/l 

TSS < 5 mg/l < 10mg/l 

NH3 < 4 mg/l < 6 mg/l 

Fecal Coliform < 14 colonies / 100 ml < 25 colonies / 100 ml 

NO3 < 10 mg/l NA 

Turbidity NA 10 NTU 

Total Nitrogen < 4 mg/l NA 

Total Phosphorus < 2 mg/l NA 

 

4. Wastewater Treatment Technology Review 

4.1 Conventional Activated Sludge for Advanced Nutrient Removal 

Conventional activated sludge systems are primarily composed of an aerated, suspended growth 
bioreactor, liquid-solids separation (e.g., secondary clarifier), and a recycle stream for return 
activated sludge. A conventional activated sludge process consists of an aerated zone followed by 
a clarifier from which the recycle activated sludge is recycled back to the bioreactor. In the  
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bioreactor, microorganisms remove soluble and particulate organic matter. Secondary clarification 
separates the mixed liquor suspended solids (MLSS) from the treated water and to reduce the 
overall suspended solids concentration. The bioreactor design in conventional plug flow activated 
sludge systems are long and narrow.   

Nitrogen and phosphorus are essential components of cells. Therefore, some nutrient removal 
occurs naturally in any biological treatment system, the amount depending on the quantity of 
sludge produced and its nutrient content. However, conventional biological treatment usually will 
remove approximately 20 to 30 percent of influent nutrients for metabolic growth. This phenomenon 
is due to the low concentration of carbonaceous organic matter in municipal influent that limits the 
amount of growth that will be produced, and therefore the nutrient content of that growth will be 
low.   

An increase in biological nitrogen and/or phosphorus removal efficiency requires that the activated 
sludge process be modified to enhance nutrient uptake biologically or to accomplish removal 
through other mechanisms (e.g., chemical addition for phosphorus removal). Specifically, the 
control of internal recycles and the separation of reduction-oxidation zones in the activated sludge 
process is the widely accepted method to modify a conventional activated sludge process for 
advanced biological nitrogen and phosphorus removal. Several activated sludge processes can be 
employed with different recycle rates and locations, as follows:  

• 5-stage process (Bardenpho©) – Influent to anaerobic zone followed by anoxic, 
aerobic, post-anoxic, aerobic process zones with a 4xQ internal recycle (aerobic 
 anoxic) and a 1 to 1.5xQ return activated sludge (RAS) rate (RAS  
anaerobic).  

• 4-stage process with sidestream – Influent to anoxic zone followed by aerobic, 
post-anoxic, aerobic process zones with a sidestream anaerobic zone (RAS  
anaerobic), a 4xQ internal recycle (aerobic  anoxic), and a 1 to 1.5xQ RAS rate. 

• Virginia Initiative Process (VIP) – Influent to anaerobic zone followed by anoxic, 
aerobic, post-anoxic, aerobic process zones with a 4xQ internal recycle (aerobic 
 anoxic), a 1xQ internal recycle (anoxic  anaerobic), and a 1 to 1.5xQ RAS 
rate (RAS  aerobic). 

• A2O – Influent to anaerobic zone followed by anoxic and aerobic zones with a 
4xQ internal recycle (aerobic  anoxic) and a 1 to 2xQ RAS rate (RAS  
anaerobic). 

• Modified Ludzak-Ettinger (MLE) – Influent to anoxic zone followed by an aerobic 
zone with a 4xQ internal recycle (aerobic  anoxic) and a 1 to 1.5xQ return 
activated sludge (RAS) rate (RAS  anaerobic). 

• AO – Influent to anaerobic zone followed by an aerobic zone with a 1 to 1.5xQ 
RAS rate (RAS  anaerobic). 
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Typically, the 5-stage, 4-stage with sidestream, and VIP processes are the most common 
processes for advanced nitrogen and phosphorus removal. These three process all use a variation 
of the classic 5-stage process except for variations in internal recycle rates and locations. The A2O 
process is not as reliable as the 5-stage processes, but can achieve advanced nutrient removal 
with proper design and plant optimization. The MLE process is typically used for nitrogen removal 
only. The A2O process is typically used for high rate biological phosphorus removal only. 

It should be noted that tertiary sand filtration is a critical component of advanced nutrient removal. 
Tertiary filters remove nutrients in the particulate phase up to 0.20 µm. Deep-bed tertiary filters can 
also be used for nitrate polishing via denitrification with a carbon source addition.  

4.2 Integrated Fixed-Film Activated Sludge 

An integrated fixed-film activated sludge (IFAS) process is an activated sludge system that 
contains fixed-film media in a suspended growth reactor. The fixed-film media provide biofilm 
growth within a suspended reactor, which increases the amount of biomass available. An increase 
in biomass increases nutrient removal with minimal increase in basin size or footprint. An IFAS 
system can be located in the anoxic zone, aerobic zone, or both zones. Secondary clarification and 
tertiary filtration processes are still required with an IFAS system and are designed similar to 
conventional and advanced activated sludge systems.  

The IFAS configuration may vary by the type of activated sludge system and by the type of media 
used (e.g. fixed versus free-floating). Examples of activated sludge processes that have been used 
in conjunction with IFAS include conventional activated sludge (with or without advanced nutrient 
removal), the modified Ludzak-Ettinger (MLE) process, and step-denitrification. The different types 
of media include rope, sponge, plastic carrier, rotating biological contactor media, and trickling filter 
media. Additionally, the media may either be free-floating or located in a fixed frame in the 
bioreactor. IFAS systems are particularly popular for retrofitting plants to provide additional 
nitrification and BOD removal. IFAS will allow an increase in plant capacity without an increase in 
plant footprint. Plants with limited space for expansion, difficult subsurface conditions, or new 
permit limits with more stringent ammonia standards are candidates for IFAS systems. 

An IFAS system is a maintenance intensive process. Free-floating systems require additional 
component installation over the fixed film media type, which include screens to contain the media 
within the tanks, screen-cleaning systems, and media recirculation pumps. Air diffusers are also 
required to provide mixing and to keep the free-floating media from clogging downstream screens. 
Sponge-type free-floating media require recycle airlift pumps and media cleaning pumps while 
plastic carriers do not. Additionally, free-floating media are more susceptible to hydraulic problems 
due to media clogging the screen. Free-floating media must be pumped to another tank during 
maintenance and cleaning, and redistributed afterwards.   

Fixed media systems must be designed so that the media can be taken out or relocated during 
maintenance and cleaning. Odors are a significant concern when fixed film systems are dewatered 
as the media may quickly generate odors. Additionally, fixed media systems are generally more 
susceptible to supporting worm populations. The location of the media is more critical in fixed  
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media system than in free-floating systems due to the effect that substrate concentrations have on 
removal rates. 

The purpose of an IFAS system is to increase biomass growth on the media in addition to the 
suspended biomass. The increase in biomass results in increased nitrification rates per unit volume 
and consequently will reduce the total volume required for nitrification. This phenomenon may 
provide more volume for denitrification and phosphorous removal processes. Typical MLSS 
concentrations range from 1,000 to 3,000 mg/l in IFAS systems, although concentrations as high 
as 5,000 mg/l have been used. The sludge volume indices (SVIs) of IFAS systems are similar to 
activated sludge systems with biological nitrogen removal systems.  

4.3 Submerged Membrane Bioreactors 

Membrane bioreactors (MBRs) use the combination of suspended growth activated sludge and 
membrane filtration separation processes. The use of membrane bioreactors is becoming more 
popular since membrane equipment costs have decreased and more stringent effluent limits are 
typically being required. Due to the small footprint, this technology is a viable option in land-
constrained areas that are facing stricter nutrient limits or capacity upgrades. Examples of other 
common MBR applications include reclaimed water reuse and the development of satellite 
treatment plants.  

MBRs must be preceded by a conventional activated sludge system, with or without advanced 
nutrient capabilities depending on the effluent disposal goals. The separation of reduction-oxidation 
zones and the use of internal recycles are still required to meet advanced nutrient removal goals. 
MBRs replace secondary clarification and filtration processes in conventional wastewater treatment 
and are typically followed by disinfection.  

Different types of membranes are characterized by pore size and the pressure required to generate 
flow across a membrane, or the trans-membrane pressure (TMP). Micro-filtration, ultra-filtration, 
nano-filtration, and reverse osmosis are the four types of membrane processes in decreasing pore 
size and increasing TMP.  Some of the major players in the MBR market in North America include 
GE/Zenon Environment Inc., Siemens/USFilter Corp., and Kubota/Enviroquip. Of the major players, 
Zenon has had the most experience and is the dominant manufacturer in this industry, especially 
for projects greater than 5 mgd.  Some minor manufacturers that are not as common in North 
America include Mitsubishi, Kruger/Toray, and Koch/Puron. 

The two different structures of membranes in MBRs include hollow fibers and flat plates. Hollow 
fiber membranes are long and narrow tubes grouped in bundles that are vertically mounted in 
frames and placed in a single module. They typically fall in the range of 0.04 to 0.1 micron nominal 
pore size.  However, it should be noted that there are some hollow fiber membranes with pore 
sizes of 0.4 micron.  Membrane flat platesare flat sheets of membranes with pore sizes between 
0.08 to 0.4 micron that are separated by spacer skeletons.  
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While the effluent quality remains the same in both types of membranes, there are some 
differences concerning operational and maintenance processes. The first is that hollow fibers are 
more susceptible to solids buildup and do typically require more stringent screening in the 
pretreatment process than do flat plates. Stringy materials, such as hair, interfere with the 
efficiency of hollow fiber membranes and increase maintenance requirements. Hollow fiber 
systems have smaller MBR reactors but larger aeration basins than flat plate systems. However, 
for plant sizes less than 5 mgd, the overall footprint between MBR and aeration basins are 
approximately equal between the two types of membranes. 

One of the primary advantages of MBR systems is the high quality effluent for turbidity, bacteria, 
and suspended solids. One common misconception of MBRs is that the technology will remove 
nutrients in the particulate and soluble phase. MBRs will remove nutrients in the particulate phase 
only, which will enhance the capability of the overall activated sludge process for nutrient removal. 
Submerged membranes are capable of producing high quality effluent (Table 4-1). 

Table 4-1:  Typical Effluent Quality from Submerged 
Membrane Bioreactor Technology 

Parameter Typical Concentration 
BOD5 < 3 mg/l 

TSS < 1 mg/l 

NH3-N < 0.5 mg/l 

Total Nitrogen < 3 mg/l 

Total Phosphorus < 0.05 mg/l 

Turbidity < 0.2 NTU 

 

4.4 Recommendations for Wastewater Treatment Technology 

The recommended technology for a new centralized wastewater treatment facility is conventional 
activated sludge with advanced nutrient removal and submerged membrane filtration. Stringent 
effluent quality limits will be required for a permit issued under the new 2T rule (15A NCAC 2T 
.0700), which will include total nitrogen removal, total phosphorus removal, and stringent 
disinfection and turbidity limitations (refer to Table 3-1). Real estate is at a market premium in the 
Southern Outer Banks area. Membrane technology is ideal due to the small footprint of the 
biological process and the elimination of real-estate consuming secondary clarifiers and tertiary 
filters. Membranes can reduce the total size of a conventional plant footprint by up to one-third. 
More real estate will remain for effluent disposal, open space requirements, or development. 
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5. Wastewater Treatment Site Alternatives Evaluation 

5.1 Site Evaluation for Reject Storage 

The advantages and disadvantages of alternative sites for a regional WWTP and reject storage are 
summarized in Table 5-3. Reject storage is of particular concern given its potential visual impact on 
the community due to the size of tanks required by the 2T Rules (5-day storage at design flow). 
The most cost-effective configuration for reject storage is to construct fewer, larger tanks.   

The total reject storage needs for the service area (Service Area Option 3) could be met by locating 
reject storage on the west side of NC 12 in the existing Corolla Light No. 2 WWTP LPP fields by 
using tanks with wall height of approximately 26 feet. However, the visual impact of these tanks on 
the surrounding development would be considerable. Tanks could be designed with architectural 
features to minimize their visual impact but these improvements would be costly and marginally 
successful in softening the impact of 26 feet tall tanks. Another strategy would be to construct 
smaller but considerably moretanks. A cost comparison was prepared for two reject storage 
configurations and is provided in Table 5-1: 

• Construct five 26 feet tall storage tanks on the DeGabrielle site. 

• Construct seven 14 foot tall storage tanks on the CWS NC 12 well fields. 

Table 5-1:  Cost Comparison for Reject Storage Configurations 

 

• Five 26 foot Tall 
Storage Tanks on 
DeGabrielle Site 1 

• Seven 14 foot Tall 
Storage Tanks on 
CWS NC 12 Well 

Fields 1 

Construction Costs $4,338,800 $5,314,000 

Land acquisition $1,400,000 $3,500,000 

Wetlands Mitigation $281,600 $0 

Contingency $1,084,700 $1,328,500 

Engineering and Legal Fees $520,700 $637,700 

Total Project Costs $7,625,800 $10,780,200 
1 Open-top pre-stressed concrete tanks. 

 

Both alternatives provide a total reject storage volume of 16 MG, which is the storage requirement 
under Service Area Option 3. There are many other options for locating smaller 14 foot tall tanks as 
opposed to locating them all on the CWS NC 12 well field. However, capital costs increase 
significantly when reject storage is widely distributed due to piping costs to each tank site and a 
pump station needed at each site.   

Opinions of probable construction costs are summarized in Table 5-2. Wetlands mitigation costs 
are included based on 2.0 acres of wetlands impacts on the DeGabrielle site at a 4:1 mitigation 
requirement.  Mitigation costs are recent costs as published by N.C. Ecosystem Enhancement 
Program. Land acquisition costs for the DeGabrielle site are based on an estimated property value  
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of approximately $500,000 per acre of uplands. Land acquisition costs for the CWS NC 12 well 
fields are based on the acquisition cost for the CWS water system based on recent discussions 
between Currituck County and Carolina Water Services, Inc.  Based on this analysis, it is 
recommended that reject storage be located on the DeGabrielle Site. 

5.2 Treatment Site Evaluation 

Several site alternatives were evaluated for the regional wastewater treatment plant. For each site, 
it was assumed that the plant will be an MBR plant utilizing flat plate membrane technology. 
Pretreatment includes fine screens (2 mm), grit removal, and influent equalization with a 12-hour 
capacity. The biological process will be a 5-stage process with internal recycles. Solids thickening 
or dewatering is not included in these layouts, but 14-day sludge storage is provided.  

Each site plan shows an administrative building, an effluent pump station, a chemical facility, and a 
generator with fuel storage. Five-day reject storage will be provided in uncovered, pre-stressed 
concrete tanks.  

The build-out capacity for the regional WWTP for each service area option is summarized in Table 
1-1. Option 1 build-out is 2.0 mgd. Option 2 build-out is 2.6 mgd. Options 3 and 4 build-out flows 
are 3.3 mgd and 2.7 mgd, respectively. 

5.2.1 Treatment at Ocean Sands and Reject Storage at DeGabrielle 

One of the site alternatives for the regional facility includes locating the treatment facility at the 
Ocean Sands WWTP site and all of the reject storage on the DeGabrielle site. The proposed plant 
layout would allow for the continued operation of the existing Ocean Sands WWTP as the new 
plant is initially constructed. Upon completion of the first phase of the new facility, estimated at 
1.2 mgd capacity, the existing Ocean Sands WWTP would be demolished to allow construction of 
the remaining plant or future phases. Effluent disposal on the site would be minimally affected 
since the regional WWTP would be constructed on the footprint of the existing plant.   

Reject storage would be located on the DeGabrielle site in open-top, pre-stressed concrete tanks. 
A force main would convey reject to and from the reject storage tanks. The DeGabrielle site is 
desirable for reject storage since the maritime forest surrounding this site would conceal the tanks 
from view from surrounding development and Currituck Sound. Another advantage is the proximity 
to the Ocean Sands WWTP, located 0.5 miles to the south. The DeGabrielle site contains 
approximately 2.4 acres of uplands based on a wetlands delineation prepared in 2005. The 
remainder of this parcel is riparian wetlands. The footprint for the required reject storage is larger 
than 2.4 acres so wetlands impacts are unavoidable on this site.  The wetlands impacts and the 
number of reject storage tanks are summarized in Table 5-2.   
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Table 5-2:  Summary of Required Reject Storage and Wetland Impacts on DeGabrielle Site 

Service Area 
Option 

Required Reject 
Storage (MG) 

Number of Tanks 
(~ 3.3 MG each) 

Wetlands Impacts  
(acres) 

1 10.0 3 0.6 

2 12.9 4 1.1 

3 16.3 5 1.8 

4 13.4 4 1.1 

 

5.2.2 Treatment at DeGabrielle and Reject Storage at Ocean Sands 

Another alternative is to locate the WWTP on the DeGabrielle site and construct reject storage on 
the Ocean Sands WWTP site. This configuration would require wetland mitigation and the 
potentially filling in a portion of the stormwater pond on the DeGabrielle site. The inlet to this 
stormwater pond is located in an area of the pond that would need to be filled, and therefore would 
have to be relocated. Construction on the Ocean Sands WWTP site would be staged to allow the 
continued operation of the existing plant. The effluent disposal capacity on the Ocean Sands site 
would not be affected by the construction of the reject storage tanks.   

5.2.3 Treatment at Corolla Light No. 2 and Reject Storage at DeGabrielle 

In this alternative, the WWTP would be located on the Corolla Light No. 2 site. The existing 
0.1 mgd of treatment capacity would be utilized through the first stage of construction. The existing 
treatment facility would then be demolished to allow for construction of the regional WWTP. Reject 
storage would be located at the DeGabrielle Site.  The maritime forest that surrounds the 
DeGabrielle Site would hide the tanks from the view of NC-12.  Wetlands impacts are unavoidable 
on this site, so some mitigation would be required.  Wetland impacts are summarized on Table 5-2.  
The major disadvantage of locating the reject storage on the DeGabrielle Site is the longer distance 
from the Corolla Light No. 2 WWTP site.   

5.3 Summary of Treatment and Effluent Disposal Options 

The options for locating the regional WWTP include the existing Ocean Sands WWTP site, the 
DeGabrielle site, Corolla Light No. 2, and Corolla Light 1 are summarized in Table 5-3. The Corolla 
Light No. 1 WWTP site was not considered since this site was determined to have significant 
effluent disposal capacity and this was considered more important for disposal than as a WWTP 
site. The Corolla Light Phase 12 site cannot accommodate more than a 1.0 mgd WWTP if reject 
storage is co-located on the site and therefore could not provide the build-out treatment capacity for 
any of the service area options. 

These options offer the advantage of isolating WWTP and reject storage tanks from surrounding 
development. The Ocean Sands site and Corolla Light 2 site are existing WWTP sites so they 
would avoid the land use and zoning impacts associated with utilizing a new site for wastewater 
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management. For two of these options, the WWTP and reject storage would be located within 0.5 
miles and therefore reduces the cost associated with reject storage piping and pumping. The 
disadvantages to these options are that wetlands impacts will be incurred on the DeGabrielle site. 
Also, due to the presence of wetlands, low bearing soils may be prevalent which would require pile 
foundations to support structures. No soils information is available for this site to confirm the type of 
soils and whether poor soils may be limited to just the upper layers. 

5.4 Recommended Wastewater Treatment Site Alternative 

The recommended alternative is to locate the WWTP on the existing Corolla Light 2 WWTP site 
and reject on the DeGabrielle site. The alternative is preferred since larger reject storage tanks can 
be located on the DeGabrielle site, yet still remain isolated from surrounding development and 
likely from the proposed Mid Currituck Bridge.  Also, acquisition of the DeGabrielle site would also 
be beneficial for effluent disposal since the existing pond could be used for storage of groundwater 
from groundwater lowering systems. 

Another advantage in the regional approach considered in this Master Plan is that the land 
requirements for wastewater management are reduced within each subdivision. The benefit for 
Ocean Sands is locating reject storage on the DeGabrielle site preserves land on the existing 
Ocean Sands WWTP site to expand the existing effluent disposal system. This would reduce the 
amount of land required for effluent disposal on Sections G and T or on utility open space areas. 
The benefit for Corolla Light is that less land will be utilized for reject storage. Existing land 
designated for wastewater management would be re-configured for effluent disposal as discussed 
in Section 6. 

Conceptual layouts for reject storage tank layouts on the DeGabrielle site for Options 1, 2 and 3 
are shown on Figures 5-1, 5-2, and 5-3, respectively.  Tank configuration for Option 4 would be 
very similar to what is shown for Option 2 in Figure 5-2.  Option 3 would require the largest WWTP 
facility at 3.3 MGD treatment capacity.  The conceptual layout for this option is shown in Figure 5-
4.  All other options would require a smaller footprint, and would therefore fit on the Corolla Light 2 
WWTP site.  Figure 5-5 shows the overall piping plan from the regional WWTP to the reject 
storage site.  This layout would require approximately 2.5 miles of pipeline from the WWTP to the 
reject storage tanks.
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Table 5-3:  Advantages and Disadvantages of Alternative Regional WWTP Sites 

WWTP Site Reject Storage  Advantages Disadvantages 
Existing Ocean 
Sands WWTP 
Site 

DeGabrielle 
Site 

1. Reject storage isolated from surrounding development. 
2. Proximity of reject storage to WWTP (~ 0.5 miles). 
3. Regional WWTP uses existing WWTP site. 
4. Use of DeGabrielle site for reject allows for reconfiguration 

and expansion of Ocean Sands disposal system. 
5. Potentially frees up a portion of Corolla Light 2 site for re-

development.  Plan to use Corolla Light 1 and Phase 12 
sites for disposal. 

1. Wetlands impact on DeGabrielle site (0.6 – 1.8 acres 
depending upon service area option). 

2. Unknown if reject storage presents a conflict with land 
use plan since DeGabrielle site is "Conservation Area." 

3. Potential opposition from Coastland Development 
regarding use of site for regional WWTP. 

4. May require pile foundations on DeGabrielle site 
depending upon presence of low bearing soils. 

DeGabrielle Site Ocean Sands 
WWTP Site 

1. WWTP is isolated from surrounding development. 
2. Proximity of reject storage to WWTP (~ 0.5 miles). 
3. Reject storage isolated from development and view of NC 

12. 
4. Use of DeGabrielle site for WWTP allows for 

reconfiguration and expansion of Ocean Sands disposal 
system. 

1. 0.6 ac wetlands impacts on DeGabrielle site and may 
require filling small portion of pond. 

2. Land use plan restrictions regarding WWTP located in 
"Conservation Area."  

3. Potential opposition from Coastland Development 
regarding use of site for reject storage. 

4. Construction sequencing issue – cannot construct all 
reject until existing OSWWTP is demolished. 

5. May require pile foundations on DeGabrielle site 
depending upon presence of low bearing soils. 

Corolla Light 2 
WWTP Site 

DeGabrielle 
Site  

1. WWTP uses existing wastewater site. 
2. Reject storage isolated from development and view of NC 

12. 
3. Use of DeGabrielle site for WWTP allows for 

reconfiguration and expansion of Ocean Sands disposal 
system. 

4. County can obtain rights to land for regional WWTP from 
Outer Banks Ventures 

5. Corolla Light 2 WWTP Site not desirable for effluent 
disposal 

1. WWTP is close to existing residential and commercial 
development. 

2. Higher costs related to modifications to reduce visual, 
noise, and odor impacts from WWTP given its 
proximity to development. 

3. Wetlands impact on DeGabrielle site (0.6 – 1.8 acres 
depending upon service area option) 

Corolla Light 1   1. Site was not considered for treatment as this site has 
significant effluent disposal capacity. 
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6. Effluent Disposal Alternatives  

This section provides a summary of effluent disposal alternatives available to Currituck County. 
Section 6.1 provides a discussion of the effluent disposal methods available to Currituck County 
and the reasons a particular disposal method is or is not viable in the county. Section 6.2 provides 
an explanation of the analysis required for the recommended effluent disposal option.  

6.1 Evaluation of Effluent Disposal Methods in Currituck County 

6.1.1 Conventional Land Application via Spray Irrigation 

Land application via spray irrigation is a method for effluent disposal used for small municipal 
wastewater systems that have very limited treatment. Generally, only limited secondary treatment 
is provided prior to irrigation, and does not facilitate other effluent disposal options that require a 
high level of treatment, such as reuse or high rate infiltration. Additionally, land application systems 
do not maximize the value and service of the property due in part to the large buffer areas that are 
required. Research suggests that land application of secondary treated effluent may reduce the 
porosity of soil (i.e. clogging), and reduce the infiltration rate over time (Clanton and Slack, 1987). 
More land may therefore be required to dispose of the same quantity of effluent as the system 
ages. Given land costs in the Outer Banks and the large land requirements for this disposal 
alternative, land application via spray irrigation is not considered a viable option. 

6.1.2 Reclaimed (Reuse) Water via Spray Irrigation 

Treatment to reuse quality effluent requires a high level of secondary treatment (including tertiary 
filtration) to meet reuse effluent quality standards. Reuse quality effluent allows for greater 
utilization of spray irrigation acreage and the potential consideration of other effluent disposal 
methods, to include:  

• Irrigation of golf courses, residential lawns, parks and school grounds. 

• Irrigation of crops not for human consumption. 

• Industrial Uses, such as cooling and washdown water. 

• High rate infiltration. 

Reuse application rates must be determined by a licensed soil scientist. Site selection requires 
analysis of soil depth, permeability, and depth to groundwater. Reuse is not considered viable as a 
standalone option given the significant land requirements. Ed Andrews & Associates evaluated the 
use of reclaimed water for irrigation for the Ocean Sands subdivision in 2000. Andrews determined 
that irrigation rates of 1.9 to 3.9 inches/week are possible depending upon soil conditions at the 
specific irrigation sites. Land requirements for reclaimed water irrigation are provided in Table 6-1 
based on the application rate of 1.75 inches/week in the proposed reclaimed water rules. Land 
required for Option 1 ranges from 132 to 272 acres. The total open space available in Corolla Light  
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and Ocean Sands is approximately 300 acres. At the application rate of 1.75 inches/week, nearly 
every acre of open space would be needed for reclaimed water irrigation. It is not practical or cost-
effective to construct the infrastructure needed to irrigate every acre of open space.   

Therefore, traditional “conjunctive use” reuse applications (via purple pipe) should be considered 
as new residential homes and/or commercial developments are planned in the Outer Banks to 
reduce potable water demands and reduce the demand on the effluent disposal system. 

Table 6-1:  Summary of Land requirements for Reclaimed Water Spray Irrigation 

Service 
Area 

Option Service Area Description 
Build-out 

Flow (mgd) 

Acreage Required 
for Reclaimed 

Irrigation (acres) 
1 Ocean Sands and Corolla Light 2.00 295 

2 
Ocean Sands, Corolla Light, and 

Monteray Shores 
2.58 380 

3 
Ocean Sands, Corolla Light, Monteray 

Shores, Whalehead Subdivision, 
Corolla Village, and Ocean Hill 

3.27 481 

4 
Ocean Sands, Corolla Light, 

Whalehead Subdivision, Corolla 
Village, and Ocean Hill 

2.69 396 

 

6.1.3 Surface Water (Direct) Discharge 

Direct discharge of wastewater to surface waters in Currituck County is not a viable option. DWQ 
does not allow ocean outfall discharges for oxygen-consuming wastes. Direct discharge of treated 
wastewater to Currituck Sound is not feasible due to DWQ concerns regarding toxicity of 
introducing freshwater into saltwater, nutrient loading into receiving waters, coliform contamination 
of public beaches or nursery areas, and other water quality concerns. Currituck County ordinances 
also prohibit discharge of wastes into surface waters (UDO 9.2.7.2). 

6.1.4 Deep Well Injection 

Currently, the NC Administrative Code (15A NC 02C .0209) and Section 143-214.2 of the General 
Statutes do not permit disposal of treated wastewater by deep well injection. The enabling 
legislation was enacted in reaction to an improperly designed deep well injection system in 
Wilmington, North Carolina. However, requirements have since been established by the 
Environmental Protection Agency (EPA) that require Class 1 injection wells be designed and 
constructed to restrict injection fluids from moving vertically toward an underground source of 
drinking water. An EPA report found that well failures affecting public health were due to historic 
practices that are no longer acceptable under the EPA regulations, and that current Class 1 
regulations are protective of human health and the environment (USEPA, 2001). 
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An effort to change these rules to permit disposal of treated effluent by deep-well injection could 
result in millions of dollars of capital cost savings to Currituck County and provide an additional 
wastewater effluent disposal option. Although deep well injection is prohibited in North Carolina, a 
few other states (e.g. Florida) utilize this effluent disposal method due to similar challenges that 
currently affect Currituck County, including NPDES discharge restrictions related to nutrient 
sensitive waters and high costs associated with land application systems.   

During the N.C. General Assembly short session (summer 2009), House Bill 643 was passed that 
authorized the Environmental Review Commission (ERC) to study issues related to the use and 
storage of reclaimed water, which includes deep well injection. The ERC has been authorized to 
study the non-consumptive uses, land requirements for spray irrigation, and aquifer storage as an 
effluent disposal alternative. A final report and recommendations are due to the General Assembly 
in the summer of 2011. A potential application for deep well injection is a salt water intrusion 
barrier. 

6.1.5 High Rate Infiltration 

Rapid infiltration is a method of effluent disposal that requires much less land than conventional 
land application systems. Rapid infiltration systems involve the application of highly treated 
wastewater effluent into shallow basins constructed in deep and permeable deposits of highly 
porous soils. These systems can be constructed with wet or dry pond configurations. These 
systems are typically classified by the presence of groundwater lowering devices (i.e. well pumps, 
ditches, etc.) which artificially lower the head in an infiltration pond, allowing a higher rate of 
disposal.   

Infiltration rates for rapid infiltration must be determined by a licensed soil scientist or Professional 
Geologist. Site selection requires analysis of soil depth, permeability, and depth to groundwater. 
Higher infiltration rates and reduced buffer requirements can be utilized by treating effluent to reuse 
quality.  Hydraulic control of area groundwater levels can yield more consistent performance of 
rapid infiltration basins. Advantages to rapid infiltration include the reduction of land area and 
energy requirements, thereby reducing operational costs. 

In North Carolina, there are 34 existing rapid infiltration systems, located primarily in coastal 
counties. Currituck County currently owns two high rate infiltrations systems; one serving the 
Moyock Commons Sanitary District and another system serving the Ocean Sands WWTP. The 
Ocean Sands system is allowed to dispose of wastewater in excess of 1.75 inches of wastewater 
effluent per week (7.65 gpd/SF) due to its coastal area classification. High rate infiltration is the 
most economical and practicable effluent disposal alternative for the Southern Outer Banks. 

6.2 Effluent Disposal Alternatives Analysis 

6.2.1 Evaluation Methodology 

Hazen and Sawyer subcontracted with Edwin Andrews & Associates, P.C. to provide 
hydrogeologic, agronomic, and soils consulting services to evaluate effluent disposal alternatives.  
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The full hydrogeological evaluation is included as Attachment A. This discussion provides a general 
evaluation of the following: 

• Expansion of existing high-rate infiltration systems. 

• New high-rate infiltration in open space or other available properties. 

• Replacement of existing LPP fields with high-rate infiltration. 

All of the activities relating to wastewater, stormwater, and some of the water resource activities 
appear to utilize the Surficial Aquifer, which is typically less than 60 feet thick. Existing high rate 
disposal sites are analyzed to in this evaluation using steady state MODFLOW simulations based 
on previously collected data for each area. Two regions were modeled using Visual MODFLOW™; 
the Corolla Light subdivision and the Ocean Sands subdivision. Each area was modeled at a 
maximum potential loading of 10 gpd/SF. The modeling efforts were a simplified transient state 
analysis based on historic and generally calibrated data to known water levels in 2008 in the 
Corolla Light area and 2010 at Ocean Sands area. 

In the Corolla Light area, an average hydraulic conductivity for the surficial sand deposits of 45 feet 
per day was used in model simulations. The aquifer thickness varies with a low conductivity layer 
beneath areas where clay is suspected being set at 20 feet. Other areas consist of sand to more 
than 50 feet below land surface. Previous aquifer testing at five locations in the Corolla Light area 
determined hydraulic conductivities in the range from 30 to 50 feet per day. 

In the Ocean Sands area, an average hydraulic conductivity for the surficial sand deposits of 45 
feet per day was used in model simulations. The aquifer thickness varies with a low conductivity 
layer beneath areas where clay is suspected being set at 20 feet. Other areas consist of sand to 
more than 50 feet below land surface (eastern portion of the existing site). Based on previous 
aquifer testing at five locations in the Ocean Sands area, calculated hydraulic conductivities ranged 
from 28 to 60 feet per day. 

6.2.2 Effluent Disposal Alternatives 

The sites evaluated for as potential high-rate infiltration disposal sites are shown in Figure 6-1. 
This evaluation focused on the existing sites utilized for wastewater management in Corolla Light 
and Ocean Sands, as well as other available properties or open space areas.  Possible land 
planning adjustments or final design considerations could affect the actual effluent disposal 
capacity from the modeled capacity stated herein. This analysis is intended to document the 
possible effluent disposal capacities. Table 6-1 summarizes modeled disposal capacity via high-
rate infiltration for each site as well as an “estimated” disposal capacity that accounts for some 
uncertainty in final configuration of the disposal system. A thorough hydrogeologic and soils 
analysis would be required to validate these assumptions and findings in this report. 

The MODFLOWTM model was calibrated to water level data collected in 2008 for the Corolla Light 
area. A loading model was performed simulating maximum loading of 10 gpd/SF at four alternative  
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sites in Corolla Light and estimated disposal capacity is summarized in Table 6-2. For each 
simulation, groundwater management drains were placed at -2.0 feet MSL at a distance of 50 feet 
of the high rate disposal area.  Corolla Light Phase 12 site (Site B): 

• LPP field at Corolla Light WWTP No. 2 on west side of NC 12 (Site C). 

• LPP field at Corolla Light WWTP No. 2 on east side of NC 12 (Site D). 

The existing Corolla Light WWTP No. 1 site (Site A) is desirable as an effluent disposal site given 
its high elevation and hydraulic gradient to the water table. This site was evaluated assuming that 
the existing WWTP was abandoned and the site would be re-configured to maximum available 
area for effluent disposal. The potential high-rate infiltration capacity of Site A is estimated 
simulated at approximately 900,000 gpd. The undeveloped Parcel 12 in Corolla Light (Site B) is 
located to the south of the Carolina Water Service water treatment plant.  This site was estimated 
to have a maximum high-rate infiltration capacity of 400,000 gpd. The Corolla Light WWTP No. 2 
sites were evaluated assuming the existing LPP fields were abandoned and re-configured as a 
high-rate infiltration system. The estimated disposal capacity of Site C (east side of NC 12) is 
700,000 gpd and the estimated disposal capacity of Site D (west side of NC 12) is 1,100,000 gpd. 
There is a concern regarding the use of Site C for high-rate infiltration in that groundwater lowering 
systems are required to achieve the stated capacities herein. Groundwater lowering would impact 
the wetlands that exist to the south of Site C and could substantially reduce the capacity of high-
rate infiltration on this site. 

The model for the Ocean Sands area was calibrated to water levels collected in 2009 and 2010 at 
Section F.  Using the calibrated model, a loading model was performed simulating maximum 
loading at ten sites. The estimated disposal capacity is summarized in Table 6-2. The existing 
Ocean Sands WWTP site (Site E) could be re-configured to provide 120,000 to 180,000 square 
feet of disposal area accounting for 50 foot setbacks from the existing canal and additional 
groundwater management drains. It is estimated that the Ocean Sands WWTP site could 
accommodate up to 1,000,000 gpd depending on the final configuration.   

Open space areas within the Ocean Sands were also evaluated as potential high-rate infiltration 
sites.  Site H is the open space area in Ocean Sands Section O and is estimated to have a high-
rate infiltration capacity of 900,000 gpd.  Site M is the open space area between Ocean Sands 
Sections D and E and is estimated to have a high-rate infiltration capacity of 700,000. Site K, the 
open space between Ocean Sands Sections E and F, could accommodate a high-rate infiltration 
system with approximately 112,260 SF and up to 1,000,000 gpd of effluent disposal. However, 
Section F currently experiences frequent flooding so a detailed evaluation would be required to 
confirm if the groundwater lowering system could manage water levels sufficiently to mitigate any 
potential flooding impacts.
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6.3 Effluent Disposal Recommendations 

The recommended sites for effluent disposal via high-rate infiltration are provided in Table 6-2 for 
each service area option. Table 6-3 includes the estimated disposal capacity for each site based 
on the modeling assumptions described in Section 6.2.2. For the sites recommended for effluent 
disposal, a “planned disposal capacity” is included based on a loading rate of 7.5 gpd/SF, which 
matches the permitted loading rate for the Ocean Sands WWTP. This is a more conservative 
estimate of the disposal capacity at each site for long-term planning purposes and represents the 
likely capacity to be permitted given the number of uncertainties at this stage of planning, including: 

 Presence of clay, peat or other soils with low conductivity 

 Actual hydraulic conductivity at each site 

 Variability in conductivity within a particular site 

 Impacts to adjacent wetlands  

 Impacts on drainage and flooding in adjacent areas 

6.3.1 Option 1 – Ocean Sands and Corolla Light 

For Option 1 (Ocean Sands and Corolla Light), the recommendations for effluent disposal are 
shown in Figure 6-2 and summarized as follows: 

• Site C:  Abandon existing LPP fields at Corolla Light WWTP No. 2 and develop a 
high-rate infiltration system with an infiltration capacity of 300,000 gpd. 

• Site E:  Re-configure the Ocean Sands WWTP disposal system to utilize more 
area (since setbacks are reduced) to provide a capacity of 750,000 gpd. Remove 
all remaining rotary distributors and utilize fixed spray heads. Water from the 
groundwater lowering system would be conveyed to the existing canal 
surrounding the site. 

• Site M:  Develop a high-rate infiltration system with a capacity of 560,000 gpd. 
Water from the groundwater lowering system would be conveyed to the pond on 
the DeGabrielle site for re-use for irrigation or infiltration into Currituck Sound. 

• Site O:  Develop a high-rate infiltration system with a capacity of 170,000 gpd on 
the uplands of the Food Lion Tract.  Water from the groundwater lowering system 
would be conveyed to a pond within Corolla Light for re-use for irrigation or 
infiltration into Currituck Sound. 
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The recommended modifications would provide an estimated disposal capacity of 2,105,000 gpd to 
meet the build-out wastewater flow needs of 2.0 mgd. The effluent disposal capacity developed in 
each subdivision approximately balances with the wastewater needs for each area. Groundwater 
pumped from the groundwater lowering systems would be conveyed to existing ponds where they 
could be stored for irrigation use or infiltration into Currituck Sound. It is expected that groundwater 
from the GWL may have elevated levels of iron given high iron concentrations in the surficial 
aquifer. 

Development of Site M would not be required until the undeveloped areas in Ocean Sands 
(Sections G and T) are developed.  An advantage in conveying groundwater directly to ponds is 
that storage in the ponds will allow for some aeration and removal of iron prior to use for irrigation 
or if the ponds overflow into Currituck Sound. 

Table 6-2:  Summary of Estimated Disposal Capacity via High-Rate Infiltration 

Site Site Description 

Net 
Disposal 
Area (SF) 

Modeled 
Loading 

Rate 
(gpd/SF) 

Modeled 
Disposal 
Capacity 

(gpd) 

Estimated 
Disposal 
Capacity 

(gpd) 
A Corolla Light WWTP 1 116,888 10 1,168,880 0 - 900,000 

B Corolla Light Phase 12 Site 43,338 10 433,380 0 - 400,000 

C Corolla Light WWTP 2 – East 78,659 10 786,590 0 - 750,000 1 

D Corolla Light WWTP 2 – West 117,523 10 1,175,230 0 – 1,100,00 

E Existing Ocean Sands WWTP Site 121,345 10 1,213,450 0 - 1,000,000 

F OS Section Q – Open Space 19,836 10 198,360 0 – 150,000 2 

G OS Section O – Open Space 3,276 10 32,760 0 

H OS Section O – Open Space 97,700 10 977,000 0 – 900,000 

I OS Section H/O – Open Space 29,488 10 294,880 0 – 250,000 

J OS Section H – Open Space 7,931 10 79,310 0 

K OS Section E/F – Open Space 111,226 10 1,112,260 0 - 1,000,000 

L OS Section E – Open Space 8,542 10 85,420 0 – 75,000 

M OS Section D/E – Open Space 74,804 10 748,040 0 – 700,000 

N OS Section D – Open Space 1,704 10 17,040 0 

O Food Lion Site 17,000 3 10 170,000 170,000 
1 Actual disposal capacity could potentially be much lower to avoid impacts to off-site wetlands. 
2 Impact of high-rate infiltration on flooding in Section F is not known. 
3 Net disposal are reflects size of modeled basin.  Potential disposal area could be larger than modeled here because 
the total area of uplands is estimated to be greater than 4.5 acres.  The modeled disposal capacity was used for 
planning of this site because actual could be higher. 
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Table 6-3:  Recommended High-Rate Infiltration Sites and Capacities 

Site Site Name 

Estimated 
Disposal 

Capacity 1  
(gpd) 

OPTION 1 OPTION 2 OPTION 3 OPTION 4 

Planned 
Disposal 

Capacity 2 
(gpd) 

GWL 
Pump 
Rate 3 
(gpd) 

Planned 
Disposal 

Capacity 2 
(gpd) 

GWL 
Pump 
Rate 3 
(gpd) 

Planned 
Disposal 

Capacity 2 
(gpd) 

GWL 
Pump 
Rate 3  
(gpd) 

Planned 
Disposal 

Capacity 2 
(gpd) 

GWL 
Pump 
Rate 3  
(gpd) 

A Corolla Light No. 1 900,000 -- -- 200,000 300,000 650,000 975,000 325,000 487,500 

B Corolla Light Phase 12 400,000 325,000 487,500 325,000 487,500 325,000 487,500 325,000 487,500 

C Corolla Light No. 2 - West 1,100,000 300,000 -- 700,000 1,050,000 700,000 1,050,000 700,000 1,050,000 

E Ocean Sands WWTP 1,000,000 750,000 1,125,000 750,000 1,125,000 750,000 1,125,000 750,000 1,125,000 

I 
Ocean Sands Section 
H/O 250,000 -- -- -- -- -- -- -- -- 

K Ocean Sands Section E/F 1,000,000 -- -- -- -- 300,000 450,000 -- -- 

M 
Ocean Sands Section 
D/E 700,000 560,000 840,000 560,000 840,000 560,000 840,000 560,000 840,000 

O Food Lion Tract 170,000 170,000 255,000 170,000 255,000 170,000 255,000 170,000 255,000 

TOTAL 6,120,000 2,105,000 2,707,500 2,705,000 4,057,500 3,455,000 5,182,500 3,430,000 5,145,000 
1 Estimated disposal capacity based on approximately 10 gpd/SF loading and assumptions outlined in Section 6.2.1. 
2 Planned disposal capacity is a conservative estimate of permitted disposal capacity. 
3 Groundwater lowering system pump rate based on a ratio of groundwater pumped to effluent disposal of approximately 1.5:1. 
 
GWL = groundwater lowering system 
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6.3.2 Option 2 – Ocean Sands, Corolla Light, and Monteray Shores 

For Option 2 (Ocean Sands, Corolla Light, and Monteray Shores), the recommendations for 
effluent disposal are provided in Figure 6-3 and summarized as follows: 

• Site A:  Demolish the existing Corolla Light WWTP No. 1 and re-configure site for 
high-rate infiltration at a capacity of 200,000 gpd. Water from the groundwater 
lowering system would be conveyed to a pond within Corolla Light for re-use for 
irrigation or infiltration into Currituck Sound. 

• Site B:  Develop a high-rate infiltration system with a capacity of 325,000 gpd at 
Phase 12 in Corolla Light. Water from the groundwater lowering system would be 
conveyed to a pond within Corolla Light for re-use for irrigation or infiltration into 
Currituck Sound. 

• Sites C:  Abandon existing LPP fields at Corolla Light WWTP No. 2 and develop a 
high-rate infiltration system with an infiltration capacity of 700,000 gpd. 

• Site E:  Re-configure the Ocean Sands WWTP disposal system to utilize more 
area (since setbacks are reduced) to provide a capacity of 750,000 gpd. Remove 
all remaining rotary distributors and utilize fixed spray heads. Water from the 
groundwater lowering system would be conveyed to the existing canal 
surrounding the site. 

• Site M:  Develop a high-rate infiltration system with a capacity of 560,000 gpd at 
Site M (open space between Ocean Sands Section D and E). Water from the 
groundwater lowering system would be conveyed to the pond on the DeGabrielle 
site for re-use for irrigation or infiltration into Currituck Sound. 

• Site O:  Develop a high-rate infiltration system with a capacity of 170,000 gpd on 
the uplands of the Food Lion Tract.  Water from the groundwater lowering system 
would be conveyed to a pond within Corolla Light for re-use for irrigation or 
infiltration into Currituck Sound. 

The recommended modifications would provide an estimated disposal capacity of 2,705,000 gpd to 
meet the build-out wastewater flow needs of 2.58 mgd. The effluent disposal capacity developed in 
each subdivision approximately balances with the wastewater needs for each area with the 
exception of Monteray Shores. These recommendations assume that Monteray Shores would be 
served but the existing facilities would not be available to the County.   

Groundwater pumped from the groundwater lowering systems would be conveyed to existing 
ponds where the water could be stored for irrigation use or infiltration into Currituck Sound. It is 
expected that groundwater from the GWL may have elevated levels of iron given high iron 
concentrations in the surficial aquifer. An advantage in conveying groundwater directly to ponds is 
that storage in the ponds will allow for some aeration and removal of iron prior to use for irrigation 
or if the ponds overflow into Currituck Sound. 
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6.3.3 Option 3 – Ocean Sands, Corolla Light, Monteray Shores, Corolla Village, Ocean Hill, and 
Whalehead 

For Option 3, recommendations for effluent disposal are shown in Figure 6-4 and summarized as 
follows: 

• Site A:  Demolish the existing Corolla Light WWTP No. 1 and re-configure site for 
high-rate infiltration at a capacity of 650,000 gpd. Water from the groundwater 
lowering system would be conveyed to a pond within Corolla Light for re-use for 
irrigation or infiltration into Currituck Sound. 

• Site B:  Develop a high-rate infiltration system with a capacity of 325,000 gpd at 
Phase 12 in Corolla Light.  Water from the groundwater lowering system would be 
conveyed to a pond within Corolla Light for re-use for irrigation or infiltration into 
Currituck Sound. 

• Site C:  Abandon the existing LPP fields at Corolla Light WWTP No. 2 and 
develop a high-rate infiltration system with a capacity of 700,000 gpd. 

• Site E:  Re-configure the Ocean Sands WWTP disposal system to utilize more 
area (since setbacks are reduced) to provide a capacity of 750,000 gpd. Remove 
all remaining rotary distributors and utilize fixed spray heads. Water from the 
groundwater lowering system would be conveyed to the existing canal 
surrounding the site. 

• Site K:  Develop a high-rate infiltration system with a capacity of 300,000 gpd at 
Site K (open space between Ocean Sands Sections E and F). Water from the 
groundwater lowering system would be conveyed to the pond on the DeGabrielle 
site for re-use for irrigation or infiltration into Currituck Sound. 

• Site M:  Develop a high-rate infiltration system with a capacity of 560,000 gpd at 
Site M (open space between Ocean Sands Section D and E). Water from the 
groundwater lowering system would be conveyed to the pond on the DeGabrielle 
site for re-use for irrigation or infiltration into Currituck Sound.  

• Site O:  Develop a high-rate infiltration system with a capacity of 170,000 gpd on 
the uplands of the Food Lion Tract.  Water from the groundwater lowering system 
would be conveyed to a pond within Corolla Light for re-use for irrigation or 
infiltration into Currituck Sound. 
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The recommended modifications would provide an estimated disposal capacity of 3,455,000 gpd to 
meet the build-out wastewater flow needs of 3.27 mgd. These recommendations assume that 
Monteray Shores would be served by the existing Monteray Shores facilities and would not be 
available to the County. The effluent disposal capacity for the Ocean Sands sites is estimated at 
2.075 mgd, which is sufficient to meet the build-out demands of Ocean Sands and Monteray 
Shores (2.0 mgd). The effluent disposal capacity for the Corolla Light sites is estimated at 1.3 mgd 
which is sufficient to meet the build-out demands of Corolla Light and the un-sewered areas (1.3 
mgd). 

Groundwater pumped from the groundwater lowering systems would be conveyed to existing 
ponds where they could be stored for irrigation use or infiltration into Currituck Sound. It is 
expected that groundwater from the GWL may have elevated levels of iron given high iron 
concentrations in the surficial aquifer. An advantage in conveying groundwater directly to ponds is 
that storage in the ponds will allow for some aeration and removal of iron prior to use for irrigation 
or if the ponds overflow into Currituck Sound. 

Development of Site M would not be required until the undeveloped areas in Ocean Sands 
(Sections G and T) are developed. Re-configuration of the Corolla Light WWTP No. 1 site (Site A) 
could also be phased to match future needs. 
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6.3.4 Option 4 – Ocean Sands, Corolla Light, Monteray Shores, Corolla Village, Ocean Hill, and 
Whalehead 

Option 4 includes the same service area as Option 3, but assumes that Currituck County is able to 
acquire the existing wastewater infrastructure in Monteray Shores. The recommendations for 
Option 4 are similar to the recommendations for Option 3, but assume that the high-rate infiltration 
pond at Monteray Shores WWTP is used for effluent disposal. For this option, recommendations for 
effluent disposal are shown in Figure 6-5 and summarized as follows: 

• Site A:  Demolish the existing Corolla Light WWTP No. 1 and re-configure site 
for high-rate infiltration at a capacity of 325,000 gpd. Water from the 
groundwater lowering system would be conveyed to a pond within Corolla 
Light for re-use for irrigation or infiltration into Currituck Sound. 

• Site B:  Develop a high-rate infiltration system with a capacity of 325,000 gpd 
at Phase 12 in Corolla Light. Water from the groundwater lowering system 
would be conveyed to a pond within Corolla Light for re-use for irrigation or 
infiltration into Currituck Sound. 

• Site C:  Abandon the existing LPP fields at Corolla Light WWTP No. 2 and 
develop a high-rate infiltration system with a capacity of 700,000 gpd. 

• Site E:  Re-configure the Ocean Sands WWTP disposal system to utilize 
more area (since setbacks are reduced) to provide a capacity of 750,000 gpd. 
Remove all remaining rotary distributors and utilize fixed spray heads. Water 
from the groundwater lowering system would be conveyed to the existing 
canal surrounding the site. 

• Site M:  Develop a high-rate infiltration system with a capacity of 560,000 gpd 
at Site M (open space between Ocean Sands Section D and E). Water from 
the groundwater lowering system would be conveyed to the pond on the 
DeGabrielle site for re-use for irrigation or infiltration into Currituck Sound. 

• Site O:  Develop a high-rate infiltration system with a capacity of 170,000 gpd 
on the uplands of the Food Lion Tract.  Water from the groundwater lowering 
system would be conveyed to a pond within Corolla Light for re-use for 
irrigation or infiltration into Currituck Sound. 

The recommended modifications would provide an estimated disposal capacity of 3,430,000 gpd to 
meet the build-out wastewater flow needs of 3.27 mgd. The effluent disposal capacity developed in 
Ocean Sands would meet the build-out needs for Ocean Sands subdivision. The effluent disposal 
capacity in Monteray Shores would meet the build-out needs for the Monteray Shores subdivision. 
The effluent disposal capacity in Corolla Light would meet the build-out needs for Corolla Light, and 
the unsewered areas (Corolla Village, Ocean Hill, and Whalehead). 
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7. Capital Costs for Treatment, Reject Storage, and Effluent Disposal 

Opinions of probable construction costs for each Service Area Option are presented in Table 7-1.  
Construction costs include wastewater treatment, reject storage, reject storage pump station and 
force main, effluent pump station and force main to the disposal sites, and modifications to effluent 
disposal sites.  Cost opinions include 25 percent contingency and 12 percent for technical services. 
Detailed breakdowns of the cost opinions for each Service Area Option are provided in Tables 7-2 
through 7-5. 

Table 7-1:  Summary of Opinion of Probable Cost for Service Area Options Treatment and 
Disposal 

Service 
Area 

Option Areas Served 
Opinion of Probable 
Construction Cost 

Unit Capital 
Cost ($/gpd) 

1 Ocean Sands and Corolla Light $44,231,000 $22.1 

2 
Ocean Sands, Corolla Light, and 

Monteray Shores 
$56,938,000 $21.9 

3 
Ocean Sands, Corolla Light, Monteray 

Shores, Whalehead Subdivision, Corolla 
Village, and Ocean Hill 

$69,957,000 $21.2 

 4 
Ocean Sands, Corolla Light, Whalehead 
Subdivision, Corolla Village, and Ocean 

Hill 
$58,009,000 $21.5 

 
Table 7-2:  Summary of Opinion of Probable Construction Cost for Service Area Option 1 

(Ocean Sands and Corolla Light) 

Description   
Opinion of Probable 
Construction Cost 

      
Purchase of Corolla Light Wastewater System   $1,850,000 

Demolition (Ocean Sands WWTP, Corolla Light No 1 and 2)   $569,000 

MBR Wastewater Treatment Plant   $25,718,000 

Reject Storage   $4,317,000 

Effluent Force Mains and Pumping   $1,655,000 

Effluent Disposal   $5,173,000 

Land acquisition   $4,837,000 

Wetlands Mitigation (WWTP site)   $112,000 

Total Project Cost $44,231,000 

Unit Cost ($/gpd) $22.1 
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Table 7-3: Opinion of Probable Construction Cost for Service Area Option 2 

(Ocean Sands, Corolla Light and Monteray Shores) 

Description   
Opinion of Probable 
Construction Cost 

      
Purchase of Corolla Light Wastewater System   $1,850,000 

Demolition (Ocean Sands WWTP, Corolla Light No 1 and 2)   $569,000 

MBR Wastewater Treatment Plant   $31,203,000 

Reject Storage   $4,786,000 

Effluent Force Mains and Pumping   $1,826,000 

Effluent Disposal   $6,989,000 

Land acquisition   $9,533,000 

Wetlands Mitigation (WWTP site)   $182,000 

Total Project Cost $56,938,000 

Unit Cost ($/gpd) $21.9 
 
 
 

Table 7-4: Opinion of Probable Construction Cost for Service Area Option 3 
(Ocean Sands, Corolla Light, Monteray Shores, Corolla Village, Ocean Hill and 

Whalehead) 

Description   
Opinion of Probable 
Construction Cost 

      
Purchase of Corolla Light Wastewater System   $1,850,000 
Demolition (Ocean Sands WWTP, Corolla Light No 1 and 
2)   $569,000 

MBR Wastewater Treatment Plant   $33,159,000 

Reject Storage   $6,596,000 

Effluent Force Mains and Pumping   $1,909,000 

Effluent Disposal   $8,665,000 

Land acquisition   $16,921,000 

Wetlands Mitigation (WWTP site)   $288,000 

Total Project Cost $69,957,000 

Unit Cost ($/gpd) $21.2 
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Table 7-5:  Opinion of Probable Construction Cost for Service Area Option 4 

(Ocean Sands, Corolla Light, Corolla Village, Ocean Hill, and Whalehead) 

Description   
Opinion of Probable 
Construction Cost 

      
Purchase of Corolla Light Wastewater System   $1,850,000 
Demolition (Ocean Sands WWTP, Corolla Light No 1 and 
2)   $569,000 

MBR Wastewater Treatment Plant   $33,025,000 

Reject Storage   $5,060,000 

Effluent Force Mains and Pumping   $1,826,000 

Effluent Disposal   $5,742,000 

Land acquisition   $9,649,000 

Wetlands Mitigation (WWTP site)   $288,000 

Total Project Cost $58,009,000 

Unit Cost ($/gpd) $21.5 
 
 
 
8. Master Plan Recommendations and Challenges 

8.1 Recommendations 

For the long-term management of wastewater on the Currituck County Southern Outer Banks, 
development of a regional wastewater system is recommended. A regional approach to wastewater 
management will provide economies of scale in the significant costs facing the area to expand and 
upgrade wastewater facilities to meet future growth needs, upgrade and maintain condition of 
infrastructure, and upgrade treatment processes to meet new regulatory standards and protect the 
coastal environment. A regional system would provide a level of consistency and equity in regards 
to available wastewater capacity and service throughout the Southern Outer Banks. 

A centralized wastewater treatment plant is recommended to take full advantage of the economies 
of scale in regards to capital costs and oper ating and maintenance costs. However, if Monteray 
Shores is served by this regional system, then it would be more cost-effective to maintain the 
existing Monteray Shores wastewater infrastructure in addition to the central wastewater system. 

The new wastewater treatment plant should be designed with biological nutrient removal 
capabilities to meet the 2T Rules. To reduce land requirements for effluent disposal, the treatment 
plant should meet an effluent quality goal of 4 mg/l total nitrogen and 2 mg/l total phosphorus. The 
more stringent nutrient limits will reduce setbacks from high-rate infiltration systems to adjacent 
surface waters or groundwater lowering systems. 



 

 
Page 

56/59 
 
 

 
Technical Memorandum 2 

Wastewater Treatment and 
Effluent Disposal Alternatives 

 

The recommended technology for the new centralized wastewater treatment facility is conventional 
activated sludge with advanced nutrient removal and submerged membrane filtration. Stringent 
effluent quality limits will be required for a per mit issued under the new 2T rule (15A NCAC 2T 
.0700), which will include total nitrogen removal, total phosphorus removal, and stringent 
disinfection and turbidity limitations. Given the high property values and land costs associated with 
wastewater management, membrane technology is ideal due to the smaller footprint as compared 
to other available BNR technologies. 

The recommended site for the centralized WWTP is on the existing Corolla Light No. 2 WWTP site 
with reject storage located on the DeGabrielle site. The alternative is preferred since a more cost-
effective reject storage configuration can be utilized while isolating storage tanks from surrounding 
development. Another advantage in this approach is that the land requirements for wastewater 
management are lower for the Ocean Sands and Corolla Light subdivisions than if these areas 
continued to manage wastewater independently. 

The decision to pursue any of the Service Area Options will be based on many factors, including 
capital costs, rates and fees, water quality and environmental protection, wastewater treatment 
availability, and consultation with the residents in those areas, particularly for unsewered areas. 
Regardless of the Service Area Option selected, it is recommended that the County pursue at least 
Phase 1 of Service Area Option 1, which includes Ocean Sands and Corolla Light. This TM does 
not include a phased construction plan for each Service Area Option. Phasing will be examined in 
more detail as rates and fees are evaluated and the financial impacts of serving the unsewered 
areas are better understood. Technical Memorandum 3 – Wastewater Collection System Master 
Planning includes capital costs for wastewater collection for the unsewered areas. 

The Phase 1 project should have a minimum capacity of 1.0 mgd to meet the near term needs of 
Corolla Light and Ocean Sands. The existing maximum month wastewater flow for Corolla Light 
and Ocean Sands is 0.78 mgd.   

8.2 Project Challenges 

8.2.1 Influent Equalization 

Influent equalization will be a significant challenge for the centralized treatment facility. The 
wastewater flow is seasonal due to the large transient population. Peak flow can exceed three 
times a plant’s maximum flow in the peak tourist months and then drop down to the bare minimum 
between January and March. Proper influent equalization will be necessary to extend the life of the 
plant technology and reliability of the activated sludge process.  

8.2.2 Influent Characterization 

Due to the extreme variability in seasonal inflow flow, the influent characteristics to the plant also 
exhibit extreme swings. It has been noted at the Ocean Sands WWTP that influent nitrogen can  
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exceed twice a typical monthly influent wastewater average. Therefore, careful consideration in the 
process design will be critical to ensure effluent permit limits are reliably met. 

8.2.3 Wetlands Permitting 

Impacts to jurisdictional Waters of the U.S. are anticipated to occur from construction of the 
proposed project. These impacts will require Section 401/404 of the Clean Water Act permits to be 
obtained from the U.S. Army Corps of Engineers (USACE) and the DWQ. The type of permits 
required will be dependent upon the type and quantity of impacts to jurisdictional wetlands and 
streams. Impacts to 0.5 acres or less of jurisdictional wetlands and 300-feet or less of jurisdiction 
streams can be permitting through the Nationwide Permit program, which has designated 
Nationwide Permit 39 for impacts to jurisdictional Waters of the U.S. associated with construction 
activities for commercial and institutional facilities.   

The Nationwide Permit program was instituted to provide a s treamlined method with minimal 
paperwork to permit small impacts of similar types to jurisdictional Waters of the U.S. Permit 
applications submitted under the Nationwide Permit program are generally issued by the USACE 
and DWQ in 45 and 60 days from date of submittal, respectively. Activities that impact more than 
0.5 acre of jurisdictional wetlands and more than 300 feet of jurisdictional streams require issuance 
of an Individual Permit from the USACE.  The amount of labor associated with an Individual Permit 
application is significantly greater than the labor associated with a Nationwide Permit application. 
Receipt of Individual Permits from the regulatory agencies also requires significantly more time 
than permits issued under the Nationwide Permit program.  Individual Permits usually require 6 to 
12 months to receive and may take up to 24 months, depending on the impact amounts, the type of 
impacts, and t he amount and av ailability of mitigation. Additionally, Individual Permits require 
Public Notification of the project and a pu blic comment period. In summary, reducing impacts to 
jurisdictional Waters of the U.S. to the limits associated with the Nationwide Permit is 
advantageous from a scheduling and budget standpoint. 

8.2.4 Environmental Assessment 

The first phase of the regional WWTP should have a minimum capacity of 1.0 mgd to serve the 
near term needs for Ocean Sands and Corolla Light (Service Area Option 1). A new or expanded 
capacity of more than 0.5 mgd requires an environmental review according to the North Carolina 
State Environmental Policy Act (SEPA).  I t is expected that an Environmental Assessment (EA) 
would be required for this project. Approval of an EA and receipt of a Finding of No Significant 
Impact (FONSI) typically requires a 12 to 36 m onth duration. A duration of 12 months is more 
typical of SEPA review with projects that have few direct impacts, no t hreatened or endangers 
species impacts, and are perceived to have limited secondary and cumulative impacts. The 
regional WWTP should have limited secondary and cumulative impacts for some areas, like the 
Whalehead, while others (e.g., Ocean Sands) are projecting considerable growth.   

The best approach towards SEPA review is to define the scope of the project and coordinate with 
the resource agencies involved in SEPA review early in the project. Some aspects of the project  
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that resource agencies may have objection to could be m odified, altered, or removed from the 
project to help the project implementation stay on the faster track to meet impending deadlines with 
the County’s SOC. 

8.2.5 Project Schedule 

If the County and Currituck Utilities elect to proceed with the regional approach, then the 
recommended improvements for Option 1 s hould be implemented to serve Ocean Sands and 
Corolla Light. If the County elects to serve a l arger service area, then those areas could be 
included in a later phase. Currituck County is committed to a schedule to either upgrade the Ocean 
Sands WWTP by April 2015 or construct a regional WWTP by October 2015 per the SOC. This 
assumes that any legal or financial arrangements between the County and Currituck Utilities should 
be resolved such that the project can be implemented and meet the milestones mandated by the 
SOC. However, it is not anticipated that there is not sufficient time in the schedule to coordinate 
with other entities for the Phase 1 design of the regional system to serve areas outside of Corolla 
Light or Ocean Sands.   

A projected schedule for implementation of the first phase is provided in Table 8-1.  The schedule 
predicts a plant startup in May 2015, approximately 5 months before the milestone mandated in the 
SOC. This schedule includes some conservatism but should be considered targets for each 
milestone to provide some buffer for unexpected obstacles (e.g. permitting) that may cause a 
project delay. 

Table 8-1:  Implementation Schedule for Option 1 – Phase 1 

Timeframe Milestone 

June 2011 Complete Comprehensive Wastewater Master Plan  

August 2011 Begin Environmental Assessment and Preliminary Design 

December 2011 Begin Final Design 

July 2012 Environmental Review Completed (FONSI) Permitting 

December 2012 Complete Final Design and Permitting 

March 2013 Begin Construction 

March 2015 End Construction 

May 2015 Plant startup 

October 2015 Special Order of Consent Deadline for Meeting Compliance Standards 
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ATTACHMENT A: 

Hydrogeologic and Soil Science Evaluation Alternatives for Wastewater Disposal in Corolla 
Light Area and Ocean Sands Area, Currituck County, North Carolina 

Edwin Andrews & Associates P.C. 
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1. Recommended Capital Phasing 

1.1 Recommended Capital Phasing – Option 1 

Wastewater treatment capacity was phased to meet projected customer demands. Per TM 1, 
historic growth rates as well as economic factors and trends were considered in the development of 
future projections.  The Ocean Sands Water and Sewer Master Plan (ARCADIS 2008) projected 
future water and sewer connections to grow linearly based on data from 1981 until 2007. The 
Ocean Sands Master Plan projected water and sewer connections to increase at an average rate 
of 3.0 percent per year from 2009 to 2020 and 2.2 percent per year from 2012 to 2030.  

Currituck County is currently experiencing a slowdown in development similar to the rest of the 
country. The rate of new development in Ocean Sands has slowed dramatically since 2004 due to 
hurricanes, economic recession, and the existing developments reaching build-out capacities.  For 
purposes of the Comprehensive Wastewater Master Plan, it is assumed that growth rates in new 
connections and/or growth in wastewater flow on the Outer Banks will recover to at least 3 percent 
per annum due to: 

• General economic recovery and increased vacation rentals. 

• Available land is developed (e.g. Ocean Sands Sections G and T).   

• Completion of Mid Currituck Bridge. 

• Broader mix of development is planned (more commercial and hotel developments).   

For Option 1, the projected growth in wastewater customers and resulting growth in wastewater 
flow (in terms of maximum month flow) is illustrated in Figure 1-1.  The existing wastewater flow for 
Ocean Sands and Corolla Light is 779,000 gpd and is projected to increase to 1,016,000 gpd by 
2020 and to 1,583,000 gpd by 2035. Growth projections as well as the rate evaluations presented 
later in this TM define a typical wastewater customer as an equivalent residential connection 
(ERC).  An ERC was determined to have a peak wastewater flow of 600 gpd, which is based on an 
average of five bedrooms per house and a wastewater flow of 120 gpd/bedroom. There are 
approximately 1,298 ERCs currently in Ocean Sands and Corolla Light and 3,338 ERCs at build-
out. 

Generally, it is desirable to phase capacity expansions such that the time between upgrades is 
approximately 8 to 10 years. Accounting for two years of permitting and engineering and up to two 
years for construction, an upgrade can require at least four years to implement.  Therefore, 
planning for capacity expansions on a cycle shorter than 8 to 10 years could result in a continuous 
state of upgrading and construction at a wastewater treatment plant (WWTP), which makes it 
challenging for operators to operate and maintain the WWTP to meet compliance standards.   
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Figure 1-1: Wastewater Flow Forecasts and Capacity Phasing for Option 1 

 

Based on operating records, the combined maximum month flow for Ocean Sands and Corolla 
Light was determined to be 779,000 gpd.  In order to comply with the Department of Environment 
and Natural Resource (DENR) “80/90 Rule”, the minimum capacity of the Phase 1 WWTP would 
be 975,000 gpd to meet the needs of existing customers.  The capacity of the Phase 1 WWTP was 
set at 1.2 mgd to provide excess capacity for future growth.  The recommended WWTP capacity 
phasing for Option 1 is shown in Figure 1-1.  Construction of Phase 1 will begin late in FY 2013, 
and the plant will go online late in FY 2015.  In FY 2021, the regional WWTP will be expanded to 
2.0 mgd, which is sufficient to meet wastewater needs through FY 2036.  Phase 2 is proposed in 
FY 21, which is six years after the completion of Phase 1.  This phasing scheme is accelerated in 
lieu of a typical recommendation to offset the financial burden of the upfront capital costs for the 
regional WWTP.   

A breakdown of the capital costs for each phase of Option 1 is shown in Table 1-1.  Opinions of 
probable construction costs for each Service Area Option were presented in TM No. 2 – 
Wastewater Treatment and Effluent Disposal Alternatives.  Construction costs include wastewater 
treatment, reject storage, reject storage pump station and force main, treated effluent pump station 
and force mains, and high-rate infiltration basins for effluent disposal.  Cost opinions include 
25 percent contingency and 12 percent for technical services.    
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The overall capital cost to construct Phase 1 (1.2 mgd) is estimated at approximately $31.77 million 
and the capital cost for the Phase 2 construction is estimated at approximately $12.46 million.  The 
overall unit cost for Option 1 is estimated at $22.1 per gallon of capacity. 

Table 1-1:  Opinion of Probable Construction Cost for Service Area Option 1 
 (Ocean Sands and Corolla Light) 

Description   Total Phase 1 Phase 2 
          
Purchase of Corolla Light 
Wastewater System   $1,850,000 $1,850,000  -- 

Demolition (Ocean Sands WWTP, 
Corolla Light No 1 and 2)   $569,000 $569,000 -- 

MBR Wastewater Treatment Plant   $25,718,000 $17,605,000 $8,113,000 

Reject Storage   $4,317,000 $3,154,000 $1,163,000 

Effluent Force Mains and 
Pumping   $1,655,000 $607,000 $1,047,000 

Effluent Disposal   $5,173,000 $3,031,000 $2,142,000 

Land acquisition   $4,837,000 $4,837,000 -- 

Wetlands Mitigation (WWTP site)   $112,000 $112,000 -- 

Total Project Cost $44,231,000 $31,766,000 $12,465,000 

Unit Cost ($/gpd) $22.1 $26 $16 

Wastewater Collection  $3,585,000 $1,610,000 $1,976,000 

Total Project Cost $47,817,000 $33,376,000 $14,441,000 
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1.2 Recommended Capital Phasing – Option 2 

Wastewater flow was projected for Option 2 using the same assumptions and methodology as 
described in Section 2.2 for Option 1.  Projected wastewater flows and recommended WWTP 
capacity phasing for Option 2 which provides wastewater service to Ocean Sands, Corolla Light 
and Monteray Shores is shown in Figure 1-2.  This figure also shows the increase in treatment 
capacity associated with the completion of each phase of construction. 

Phase 1 of the WWTP will be designed to treat 1.80 mgd.  Construction for Phase 1 will begin late 
in FY 2013 and will finish two years later.  Phase 1 is sized to be able to serve Corolla Light, Ocean 
Sands, and Monteray shores customers for ten years based on an expected growth rate of 
3 percent.  The Phase 2 expansion will increase capacity to 2.6 mgd and is projected to be online 
in FY 2026.  The phasing of these upgrades may be rescheduled based on actual growth patterns.   

 

Figure 1-2: Wastewater Flow Forecasts and Capacity Phasing for Option 2 
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Table 1-2 provides the costs for each phase for Option 2, including treatment, disposal and 
collection.  The overall capital cost to construct Phase 1 (1.2 mgd) is estimated at approximately 
$42.94 million and the capital cost for the Phase 2 construction is estimated at approximately 
$11.79 million.  The overall unit cost for Option 1 is estimated at $21.1 per gallon of capacity. 

 
Table 1-2:  Opinion of Probable Construction Cost for Service Area Option 2 (Ocean Sands, 

Corolla Light and Monteray Shores) 

Description 
Opinion of Probable 
Construction Cost Phase 1 Phase 2 

        
Purchase of Corolla Light Wastewater 
System $1,850,000 $1,850,000 -- 

Demolition (Ocean Sands WWTP, 
Corolla Light No 1 and 2) $569,000 $569,000 -- 

MBR Wastewater Treatment Plant $31,203,000 $24,263,000 $6,939,000 

Reject Storage $4,786,000 $3,651,000 $1,134,000 

Effluent Force Mains and Pumping $1,826,000 $719,000 $1,108,000 

Effluent Disposal $6,989,000 $4,382,000 $2,608,000 

Land acquisition $7,326,000 $7,326,000 -- 

Wetlands Mitigation (WWTP site) $182,000 $182,000 -- 

Total Project Cost $54,731,000 $42,942,000 $11,789,000 

Unit Cost ($/gpd) $21.1 $23.9 $15 

Wastewater Collection $4,159,000 $1,610,000 $2,549,000 

Total Project Cost $58,890,000 $44,552,000 $14,338,000 

 

1.3 Recommended Capital Phasing – Option 3 

Growth projections were developed for Option 3 using the same assumptions described in Section 
2.2 for Option 1.  Figure 1-3 illustrates the projected growth in wastewater customers and 
maximum month wastewater flow for Option 3, which provides wastewater service to Ocean 
Sands, Corolla Light, Monteray Shores, Whalehead, Corolla Village, and Ocean Hill.  This figure 
also shows the recommended phasing for WWTP capacity associated with the completion of each 
phase of construction. 
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The recommended capacity for Phase 1 is 1.80 mgd.  This capacity will be sufficient to serve 
Ocean Sands, Corolla Light, and Monteray Shores through FY 2019.  Phase 2 is scheduled to be 
completed in FY 2019. This allows eight years for the County to determine the level of interest in 
central sewer and to construct collection systems for the currently unsewered service areas 
(Whalehead, Corolla Village, and Ocean Hill).  Once these collection systems are online, the 
WWTP would be expanded to 2.60 mgd, which is sufficient to serve the entire service area until FY 
2026. The Phase 3 expansion will increase WWTP capacity to 3.40 mgd, which is the build-out 
capacity for the service area.   

Table 1-3 summarizes the capital costs for each phase of Option 3.  The overall capital cost to 
construct Phase 1 (1.8 mgd) is estimated at approximately $41.63 million and the capital cost for 
the Phase 2 construction is estimated at approximately $19.63 million.  The overall unit cost for 
Option 3 is estimated at $21.2 per gallon of capacity. 

 

Figure 1-3: Wastewater Flow Forecasts and Capacity Phasing for Option 3 
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Table 1-3:  Opinion of Probable Construction Cost for Service Area Option 3 (Ocean Sands, 
Corolla Light, Monteray Shores and Unsewered Areas) 

Description   

Opinion of 
Probable 

Construction 
Cost Phase 1 Phase 2 Phase 3 

           
Purchase of Corolla Light 
Wastewater System   $1,850,000 $1,850,000 -- -- 

Demolition (Ocean Sands 
WWTP, Corolla Light No 1 and 
2) 

  $569,000 $569,000 -- -- 

MBR Wastewater Treatment 
Plant   $33,159,000 $20,191,000 $6,484,000 $6,484,000 

Reject Storage   $6,596,000 $4,250,000 $1,173,000 $1,173,000 

Effluent Force Mains and 
Pumping   $1,909,000 $766,000 $1,143,000 -- 

Effluent Disposal   $8,665,000 $4,382,000 $3,261,000 $1,022,000 

Land acquisition   $16,957,000 $9,354,000 $7,567,000 -- 

Wetlands Mitigation (WWTP 
site)   $288,000 $288,000 -- -- 

Total Project Cost $69,957,000 $41,628,000 $19,628,000 $8,679,000 

Unit Cost ($/gpd) $21.2 $23.1 $24.5 $10.8 

Wastewater Collection  $15,678,000 $1,610,000 $14,068,000 -- 

Total Project Cost $85,635,000 $43,260,000 $33,696,000 $8,679,000 

 
 
1.4 Recommended Capital Phasing – Option 4 

Growth projections were developed for Option 4 using the same assumptions described in Section 
2.2 for Option 1.  Figure 1-4 illustrates the projected growth in wastewater customers and max 
month wastewater flows for Option 4, which provides wastewater service to Ocean Sands, Corolla 
Light, Whalehead, Corolla Village and Ocean Hill.  This figure also shows the recommended 
phasing for WWTP capacity associated with the completion of each phase of construction. 

The recommended capacity for Phase 1 is 1.20 mgd to serve Ocean Sands and Corolla Light.  
When the collection systems in the unsewered areas are completed, the WWTP will be expanded 
to 2.20 mgd.  The Phase 2 expansion is planned for completion in FY 2019.  Phase 2 will be able 
to serve the service area until FY 2026 assuming a growth rate of 3 percent.  In the Phase 3 
expansion, capacity will be expanded to 2.70 mgd, which represents the build-out of the service 
area.  The timing of Phase 3 may be adjusted based on actual growth patterns.   



 

 
Page: 

13/64 

Technical Memorandum 4 
Capital Improvements Plan and 

Fiscal Plan 

Table 1-4 summarizes the probable construction costs for each phase of Option 4. The capital cost 
to construct Phase 1 (1.2 mgd) WWTP is estimated at approximately $32.12 million for a unit cost 
of $27.8/gpd.  Including wastewater collection, the overall capital cost for Phase 1 is $33.73 million.  
The capital cost for the Phase 2 WWTP is estimated at approximately $20.85 million.  The Phase 2 
project includes wastewater collection for the unsewered areas to provide sewer service to Corolla 
Village, Ocean Hill, and Whalehead.  Capital cost for the Phase 3 WWTP expansion to build-out 
capacity is $5.04million.  The unit WWTP cost for Option 4 is estimated at $21.5 per gallon of 
capacity. 

 

Figure 1-4: Wastewater Flow Forecasts and Capacity Phasing for Option 4 
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Table 1-4:  Opinion of Probable Construction Cost for Service Area Option 4 (Ocean Sands, 
Corolla Light and Unsewered Areas) 

Description   

Opinion of 
Probable 

Construction 
Cost Phase 1 Phase 2 Phase 3 

           
Purchase of Corolla Light 
Wastewater System   $1,850,000 $1,850,000 -- -- 

Demolition (Ocean Sands 
WWTP, Corolla Light No 1 and 2)   $569,000 $569,000 -- -- 

MBR Wastewater Treatment 
Plant   $33,025,000 $17,906,000 $10,079,000 $5,040,000 

Reject Storage   $5,060,000 $3,857,000 $1,203,000 -- 

Effluent Force Mains and 
Pumping   $1,826,000 $719,000 $1,108,000 -- 

Effluent Disposal   $5,742,000 $2,936,000 $2,806,000 -- 

Land acquisition   $9,649,000 $5,213,000 $4,436,000 -- 

Wetlands Mitigation (WWTP site)   $288,000 $288,000 -- -- 

Total Project Cost $58,009,000 $32,119,000 $20,851,000 $5,040,000 

Unit Cost ($/gpd) $21.5 $26.8 $20.9 $10.1 

Wastewater Collection  $15,105,000 $1,610,000 $13,495,000 -- 

Total Project Cost $73,114,000 $33,729,000 $34,346,000 $5,040,000 
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1.5 Capital Cost Summary 

A summary of capital costs for all service area options are summarized in Table 1-5.   

Table 1-5:  Summary of Opinion of Probable Cost for Service Area Options Collection, 
Treatment and Disposal 

Service 
Area 

Option Areas Served 
Opinion of Probable 
Construction Cost 

1 Ocean Sands and Corolla Light $47,817,000 

2 Ocean Sands, Corolla Light, and Monteray Shores $61,097,000 

3 
Ocean Sands, Corolla Light, Monteray Shores, 

Whalehead Subdivision, Corolla Village, and Ocean Hill 
$85,635,000 

 4 
Ocean Sands, Corolla Light, Whalehead Subdivision, 

Corolla Village, and Ocean Hill 
$73,114,000 

 
 
2. Rate Evaluations – Public Regional Wastewater Utility 

The intent of these rate evaluations is to compare the service area options considered in this 
Master Plan.  Each option varies in service area, treatment capacity, and phasing. Rate evaluations 
allow for a more direct comparison in terms of projected rates and impact fees.  The rate 
evaluations are based on the assumptions selected for this evaluation and are not intended to 
replace the rate setting process.  The County could select alternative rate and fee structures that 
would also meet the financial obligations of the regional wastewater utility. 

2.1 Assumptions Used In the Rate Evaluation 

In order to project future revenue requirements, as well as revenues to be derived from sewer 
rates, several assumptions were made for the rate evaluation as follows: 

1. A new regional utility will be formed to serve Corolla Light and the Ocean Sands 
Water and Sewer District.  Additional service areas were considered in Options 2, 
3, and 4. 

2. Construction costs have been escalated by 2.5 percent per year to the mid-point of 
construction. 

3. Impact fees will be paid at the time that wastewater flow allocation is made by the 
County to a developer or customer.   
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4. Capital costs for major wastewater collection infrastructure are included.  Costs for 
wastewater collection within a development are not included and will be borne by 
the developer to extend collection systems to individual customers. 

5. Plant expansions will be timed so that construction will be completed when the 
demand equals 90 percent of the current plant capacity.  Planning for each 
expansion should begin when wastewater flows equal 80 percent of the current 
plant capacity per 15A NCAC 02H.0223. 

6. No grants or low-interest loans will be obtained. 

7. Estimated average household consumption allowance was set at 600 gallons per 
day (gpd) per Equivalent Residential Connection (ERC) for purposes of 
determining capacity requirements.  Cash flow projections show the average 
monthly sewer bill based on an average flow of 170 gpd.   

8. Cash reserves – Rates and fees were set to maintain a minimum of 90 days of 
operating budget.  

9. Capital Reserve Fund – Provides for major capital and equipment replacement and 
infrastructure rehabilitation.  Cash flow projections include funding of capital 
reserve fund beginning in third year of operation at a rate of approximately 25 
percent of annual O&M costs. 

10. The rate of inflation used for monthly service charges and user rates was assumed 
to be 2.5 percent per year, which represents the 10-year average. 

11. Rate of inflation for operation and maintenance costs was assumed to be 
1.0 percent per year. 

12. The interest rate on new financing was assumed to be 5 percent with a cost of 
issuance of 2.5 percent.  The term of financing varies between options. 

13. It was assumed that there is no existing debt to be taken on by the regional 
wastewater utility. 

2.2 Operating and Maintenance Costs 

Operation and maintenance (O&M) costs of the Outer Banks Regional WWTP projected for each 
phase of each option.  The O&M costs include daily operation items such as administration, billing, 
engineering, operations, and maintenance.  The actual O&M costs of other similar facilities were 
used as the basis for projecting future O&M expenses.  Historical O&M data for the Ocean Sands 
Water and Sewer District was evaluated (Table 2-1).  O&M costs for the Ocean Sands WWTP and 



 

 
Page: 

17/64 

Technical Memorandum 4 
Capital Improvements Plan and 

Fiscal Plan 

collection system averaged $7.5 per 1,000 gals. over the last 5 years. We understand the historical 
O&M data to be similar for Corolla Light.  A unit cost of $8.00 per 1000 gals. was used to estimate 
O&M costs.  Additional costs were added when significant additions were made to the sewer utility 
systems in terms of additional collection systems. The costs were calculated based on 2010 costs 
and then escalated at 1 percent annually to keep pace with inflation and account for economies of 
scale.   

Table 2-1:  Ocean Sands Historical O&M Costs 

Fiscal Year Annual O&M Budget 
Total Flow 
(gallons) 

O&M  
($/1,000 gallons) 

2006 $322,019 55,301,558 $5.82 

2007 $336,127 63,347,893 $5.31 

2008 $499,965 60,590,487 $8.25 

2009 $499,168 47,621,023 $10.48 

2010 $481,665 61,817,100 $7.79 

 
2.3 Proposed Reserves 

Good management practices dictate that cash reserves be accumulated to provide for 
contingencies and unplanned major expenses.  An operating reserve is important to provide funds 
for unplanned minor repairs and other significant cash outlays encountered in the course of 
operation of a system. It is recommended that the County establish and maintain a minimum 
operating reserve equal to 90 days operating expenses for the sewer utilities.   

A Capital Reserve Fund is also recommended to provide the money necessary to pay for 
unexpected major repairs, equipment replacement, and planned rehabilitation of other 
infrastructure.  The annual contribution to the Capital Reserve Fund was set at approximately 25 
percent of annual O&M costs. 

Due to the significant yearly cash outlays required for the projects, this report assumes that all 
projects scheduled in this report will be funded by the issuance of debt. There will likely be 
additional minor projects which will be funded from cash on hand or cash derived from operations 
that have not been included in this analysis. To the extent that the County can pay for relatively 
small projects in size or there is cash on hand from prior years, additional long term debt will be 
avoided thus avoiding interest expenses. 

  



 

 
Page: 

18/64 

Technical Memorandum 4 
Capital Improvements Plan and 

Fiscal Plan 

2.4 Rate Evaluation – Option 1 

2.4.1 Existing and Planned Capital Costs 

The capital costs for each phase of wastewater infrastructure for Option 1 to serve Ocean Sands 
and Corolla Light are provided in Table 2-2.  Land acquisition costs are summarized in Table 2-3.  
These costs include only the land that will be purchased from OBV.  Construction costs were 
escalated to the midpoint of construction and used to determine financing costs (Table 2-2).  The 
amount financed for Phase 1 would be approximately $33.63 million.  The remaining amount 
comes from balance from the OSWSD Fund ($4.0 million).  Phase 1 is assumed to be financed for 
a term of 15 years with annual debt service of $3,321,000.  The total cost of Phase 2 was assumed 
to be financed for a term of 15 years annual debt service of $1,984,000. 

 
Table 2-2:  Capital Costs and Funding – Option 1 

Description 
 

FY Scheduled 
for 

Construction 

FY 10 
Construction 

Costs 

Escalated 
Construction 

Costs 

Financed 
Construction 

Costs 

Treatment and Disposal          

Phase 1 WWTP (1.2 mgd) 
 FY 2015 $31,766,000 $35,816,000 $53,816,000 

Phase 2 WWTP (0.8 mgd) 
 FY 2021 $12,465,000 $17,338,000 $25,056,000 

  SUBTOTAL $44,231,000 $53,154,000 $78,872,000 

Wastewater Collection      
Ocean Sands - Phase 1 

 FY 2015 $1,075,000 $1,213,000 $1,752,000 

Corolla Light - Phase 1 
 FY 2015 $534,000 $602,000 $871,000 

Ocean Sands - Phase 2 
 FY 2021 $1,976,000 $2,748,000 $3,971,000 

 
  SUBTOTAL $3,585,000 $4,563,000 $6,594,000 

 

Table 2-3:  Land Acquisition Costs for Option 1 

Description 

Additional Land 
Required for 

Disposal  
(ac) 

Land 
Acquisition 

Costs 
(Disposal) 

Land 
Acquisition 

Costs 
(WWTP) 

Total Land 
Acquisition 

Costs 
Ocean Sands N/A $0 $3,438,000 $3,438,000 

Corolla Light N/A $0 $0 $0 

Note:  Costs reflect land acquisition for sites in Corolla Light only and do not include land 
acquisition for reject storage site. 
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2.4.2 Sewer Rates and Fees 

A rate evaluation was conducted to assess user rates and impact fees required to cover debt 
service for wastewater infrastructure and O&M costs with a moderate population growth rate of 3.0 
percent.  A projection of O&M costs for Option 1 is shown in Table 2-4, and a cash flow analysis for 
the 20-year period is shown in Table 2-5.  This rate evaluation assumes a monthly base charge of 
$120 and a service charge of $8.00 per 1,000 gallons for an average monthly sewer bill of $161 in 
FY 2015.    The service charge increases annually with inflation until FY 2026; after which it is held 
constant at $10.50 per 1,000 gallons. .  The monthly base charge increases with inflation until FY 
2026.  After FY 2026, the monthly base charge is reduced $10 each year until FY 2029 when the 
debt on Phase 1 is paid.  In FY 2030 the monthly base charge is reduced to $40/month and 
decreases by $10 annually.  The monthly base charge and service charge are reduced to prevent 
an accumulation of excess funds. 

There is no impact fee for existing customers in Ocean Sands and Corolla Light.  Impact fees for 
new customers were set at $20,000 per ERC in Ocean Sands and $21,000 per ERC in Corolla 
Light.  Impact fees were assumed to increase annually at 2.5 percent. 

The projected monthly sewer bill and impacts fees are summarized in Table 2-6 for the 20-year 
period under moderate growth conditions.  Monthly sewer bills were calculated based on average 
wastewater flows and should represent typical non-summer monthly bill  per ERC.  

Table 2-6:  Yearly Rates and Fees – Public Utility Option 1 – Moderate Growth 

Fiscal Year 
Average Monthly 

Sewer Bill 

Ocean Sands 
Customer 

Impact Fee 

Corolla Light 
Customer Impact 

Fee 
FY 2015 $161 $20,000 $21,000 
FY 2016 $165 $20,500 $21,525 
FY 2017 $169 $21,013 $22,063 
FY 2018 $173 $21,538 $22,615 
FY 2019 $178 $22,076 $23,180 
FY 2020 $182 $22,628 $23,759 
FY 2021 $187 $23,194 $24,354 
FY 2022 $191 $23,774 $24,962 
FY 2023 $196 $24,368 $25,587 
FY 2024 $201 $24,977 $26,226 
FY 2029 $184 $28,259 $29,672 
FY 2034 $54 $31,973 $33,572 

 

Per request of the County, a low-growth scenario was also evaluated.  The growth rate was 
reduced to 1.5 percent annual growth.  The phasing of the plant expansions was adjusted to 
account for the reduced growth in wastewater flows.  As part of this scenario, Phase 2 would be 
completed in FY 2033.  A projection of O&M costs for Option 1 – Low Growth is shown in  
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Table 2-7, and a cash flow analysis for the 20-year period is shown in Table 2-8.  The average 
monthly sewer bill and impact fees for Ocean Sands and Corolla Light customers are shown below 
in Table 2-9. 

Table 2-9:  Yearly Rates and Fees – Public Utility Option 1 - Low Growth 

Fiscal Year 

Average 
Monthly Sewer 

Bill  

Ocean Sands 
Customer 

Impact Fee 
Corolla Light Customer 

Impact Fee 
FY 2015 $197  $20,000  $21,000  
FY 2016 $202  $20,500  $21,525  
FY 2017 $207  $21,013  $22,063  
FY 2018 $212  $21,538  $22,615  
FY 2019 $217  $22,076  $23,180  
FY 2020 $216  $22,628  $23,760  
FY 2021 $212  $23,194  $24,354  
FY 2022 $208  $23,774  $24,962  
FY 2023 $204  $24,368  $25,586  
FY 2024 $201  $24,977  $26,226  
FY 2029 $186  $28,259  $29,672  
FY 2034 $116  $31,973  $33,572  

 

2.5 Rate Evaluation – Option 2 

2.5.1 Existing and Planned Capital Costs 

The capital costs for each phase of wastewater infrastructure for Option 2 to serve Ocean Sands, 
Corolla Light, and Monteray Shores are shown in Table 2-10.  Construction costs were escalated 
to the midpoint of construction and used to determine financing costs.  The amount financed for 
Phase 1 would be approximately $32.86 million.  Balance from the OSWSD Fund ($4.0 million) 
would be utilized to offset financing costs.  Phase 1 is assumed to be financed for a term of 
15 years with annual debt service of $4,978,000.  The total cost of Phase 2 was assumed to be 
financed for a term of 15 years annual debt service of $2,116,000. 

Capital costs listed in Table 2-10 include land acquisition costs of $5,657,000 for Monteray Shores 
to acquire land for effluent disposal and to reimburse OBV for the portion of land required at the 
WWTP site to treat the flow from Monteray Shores.    
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Table 2-10:  Capital Costs and Funding – Option 2  

Description   

FY 
Scheduled 

for 
Construction 

FY 10 
Construction 

Costs 

Escalated 
Construction 

Costs 

Financed 
Construction 

Costs 

Treatment and Disposal          

Phase 1 WWTP (1.8 mgd)  FY2015 $45,149,000 $50,905,000 $78,672,000 

Phase 2 WWTP (0.8 mgd 
expansion)  FY2026 $11,789,000 $19,052,000 $27,533,000 

  SUBTOTAL $56,938,000 $69,957,000 $106,205,000 

Wastewater Collection 
    

 

Ocean Sands - Phase 1 
 

FY2015 $1,075,000 $1,177,000 $1,701,000 

Corolla Light - Phase 1 
 

FY2015 $534,000 $585,000 $845,000 

Monteray Shores – Phase 1 
 

FY2026 $1,079,000 $1,744,000 $2,521,000 

Ocean Sands - Phase 2 
 

FY2026 $1,470,000 $2,376,000 $3,434,000 

 
  SUBTOTAL $4,159,000 $5,881,000 $8,499,000 

 

Table 2-11 summarizes required land acquisition required for Option 2, but these costs do not 
include the cost for the DeGabrielle Site that is dedicated for reject storage.  This assumes that the 
County cannot acquire the existing Monteray Shores system and must construct wastewater 
capacity elsewhere.  Land acquisition costs are based on the acreage required for effluent disposal 
based on build-out wastewater flow and an average land cost of $925,000 per acre.  Ocean Sands 
and Corolla Light have sufficient land for effluent disposal and require no additional land 
acquisition.  Oceans Sands will reimburse OBV for the portion of land on the WWTP site according 
to the portion of flow from Ocean Sands.   

Table 2-11:  Land Acquisition Costs for Option 2 

Description 

Additional Land 
Required for 

Disposal  
(ac) 

Land 
Acquisition 

Costs 
(Disposal) 

Land 
Acquisition 

Costs 
(WWTP) 

Total Land 
Acquisition 

Costs 
Ocean Sands N/A $0 $2,754,000 $2,754,000 

Corolla Light N/A $0 $0 $0 

Monteray Shores 4.7 $4,392,000 $987,250 $5,379,000 

Note:  Costs reflect land acquisition for sites in Corolla Light only and do not include land 
acquisition for reject storage site. 
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2.5.2 Sewer Rates and Fees 

A rate evaluation was conducted to assess user rates and impact fees required to cover debt 
service for wastewater infrastructure, and O&M costs.  A projection of O&M costs for Option 2 is 
shown in Table 2-12, and a cash flow analysis for the 20-year period is shown in Table 2-13.  This 
rate evaluation assumes a monthly base charge of $135 and a service charge of $8.00 per 1,000 
gallons for a monthly sewer bill of $177 in FY 2015.  These values will increase annually with 
inflation through FY 2022.  From FY 2023 through FY 2034, annual increases in monthly service 
charge were not necessary to meet financial obligations.  After FY 2023, usage charges were held 
constant at $9.25 per 1,000 gallons through the end of study period and the base rate is reduced 
by $5.00 annually to prevent the accumulation of excess fund balance. 

Impact fees for new Ocean Sands and Corolla Light customers were set at $12,500 and $14,000 
per ERC, respectively.  Impact fees for Monteray Shores customers were set at $21,000 per ERC.  
Impact fees were assumed to increase annually at 2.5 percent. 
 
The projected monthly sewer bill and impacts fees are summarized in Table 2-14 for the 20-year 
period for Option 2.  Monthly sewer bills were calculated based on average wastewater flow and 
should represent typical non-summer monthly bill per ERC.  The projected FY 2034 fund balance is 
projected to be $1.94 million. 

It is important to note that costs for acquiring the Monteray Shores wastewater system from 
Carolina Water Services were not included in this analysis.  No discussions or negotiations have 
occurred between Carolina Water Services and Currituck County at the time of this report.   

 
Table 2-14:  Yearly Rates and Fees – Public Utility Option 2  

Fiscal Year 

Average 
Monthly 

Sewer Bill  

Ocean Sands 
Customer 
Impact Fee 

Corolla 
Light 

Customer 
Impact Fee 

MS Customer 
Impact Fee 

FY 2015 $179 $12,500 $14,000 $21,000 
FY 2016 $183 $12,813 $14,350 $21,525 
FY 2017 $188 $13,133 $14,709 $22,063 
FY 2018 $193 $13,461 $15,076 $22,615 
FY 2019 $197 $13,798 $15,453 $23,180 
FY 2020 $202 $14,143 $15,840 $23,760 
FY 2021 $207 $14,496 $16,236 $24,354 
FY 2022 $213 $14,859 $16,642 $24,962 
FY 2023 $192 $15,230 $17,058 $25,586 
FY 2024 $179 $15,611 $17,484 $26,226 
FY 2029 $162 $17,662 $19,782 $29,672 
FY 2034 $57 $19,983 $22,381 $33,572 
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2.6 Rate Evaluation – Option 3 

2.6.1 Existing and Planned Capital Costs 

The capital costs for each phase of wastewater infrastructure for Option 3 to serve Ocean Sands, 
Corolla Light, Monteray Shores, and the unsewered areas (Corolla Village, Ocean Hill, and 
Whalehead) are shown in Table 2-15.  Construction costs were escalated to the midpoint of 
construction and used to determine financing costs.  The amount financed for Phase 1 would be 
approximately $45.96 million.  The remaining amount would be collected from balance in the 
OSWSD Fund ($4.0 million).  The Phase 1 system would have a capacity of 1.8 mgd and was 
assumed to be financed for a term of 15 years with annual debt service of $4,538,000.   

The amount financed for Phase 2 would be approximately $16.08 million.  The remaining amount 
would be collected in impact fees from existing customers in the unsewered areas ($28.5 million) 
and used to offset financing costs.  Phase 2 was assumed to be financed for a term of 15 years 
with annual debt service of $1,588,000.  The total cost of Phase 3 was assumed to be financed for 
a term of 15 years annual debt service of $1,427,000. 

Table 2-15:  Capital Costs and Funding – Option 3 

Description   

FY Scheduled 
for 

Construction 

FY 10 
Construction 

Costs 

Escalated 
Construction 

Costs 

Financed 
Construction 

Costs 

Treatment and Disposal          

Phase 1 WWTP (1.8 mgd)  FY 2015 $41,650,000 $46,960,000 $72,074,000 

Phase 2 WWTP (0.8 mgd 
expansion)  FY 2019 $19,628,000 $24,952,000 $37,644,000 

Phase 3 WWTP (0.8 mgd 
expansion)  FY 2028 $8,679,000 $14,453,000 $20,887,000 

  SUBTOTAL $69,957,000 $86,365,000 $130,605,000 

Wastewater Collection 
    

 

Ocean Sands - Phase 1 
 

FY 2015 $1,076,000 $1,213,000 $1,753,000 

Corolla Light - Phase 1 
 

FY 2015 $534,000 $602,000 $871,000 

Monteray Shores – Phase 
1  

FY 2019 $1,079,000 $1,191,000 $1,706,000 

Ocean Sands - Phase 2 
 

FY 2019 $1,470,000 $1,869,000 $1,869,000 

Corolla Light and Ocean 
Hill – Phase 2  

FY 2019 $3,352,000 $4,261,000 $4,261,000 

Whalehead – Phase 2 
 

FY 2019 $8,168,000 $10,383,000 $10,383,000 

 
  SUBTOTAL $15,678,000 $19,509,000 $20,842,000 
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Capital costs listed in Table 2-15 include land acquisition costs for effluent disposal for Monteray 
Shores and the unsewered areas.  Land acquisition costs are based on the acreage required for 
effluent disposal based on build-out wastewater flows for each subdivision and an average land 
cost of $925,000 per acre (Table 2-16).  Ocean Sands and Corolla Light have sufficient land for 
effluent disposal and require no additional land acquisition.  Land acquisition costs listed in Table 
2-16 do not include costs for reject storage site, which will be borne by all regional utility customers, 
nor do they include the proportional cost of the WWTP site land. 

Table 2-16:  Land Acquisition Costs for Option 3 

Description 

Additional Land 
Required for 

Disposal  
(ac) 

Land 
Acquisition 

Costs 
(Disposal) 

Land 
Acquisition 

Costs 
(WWTP) 

Total Land 
Acquisition 

Costs 
Ocean Sands N/A $0 $2,185,000 $2,185,000 

Corolla Light N/A $0 $0 $0 

Monteray Shores 5.4 $4,986,000  $783,000 $5,769,000 

Corolla Village 0.7 $681,000 $107,000 $788,000 

Ocean Hill 0.7 $693,000 $109,000 $802,000 

Whalehead 5.6 $5,167,000 $812,000 $5,979,000 

Note:  Costs reflect land acquisition for sites in Corolla Light only and do not include land 
acquisition for reject storage site. 

2.6.2 Sewer Rates and Fees 

A rate evaluation for Option 3 was conducted to assess user rates and impact fees required to 
cover debt service for wastewater infrastructure and O&M costs.  A projection of O&M costs for 
Option 3 is provided in Table 2-17, and a cash flow analysis for the 20-year period is shown in 
Table 2-18.  This rate evaluation assumes a monthly base charge of $150 and a service charge of 
$8.00 per 1,000 gallons for a monthly sewer bill of $191 in FY 2015.  These values will increase 
annually with inflation through FY 2020.  From FY 2021 through FY 2034, annual increases in 
monthly service charge and user rates were not necessary to meet financial obligations.  Beginning 
in FY 2021, the user charge is held constant at $9.00 per 1,000 gallons and the monthly base rate 
is reduced by $8.00 annually to prevent accumulation of excess fund balance.  The monthly base 
rate is reduced significantly in FY 2030 after the debt for Phase 1 is retired. 

Impact fees for Monteray Shores customers were set at $18,000 per ERC.  Impact fees for 
unsewered areas are significantly higher due to capital cost of new wastewater collection systems.  
Impact fees for Corolla Village and Ocean Hill customers were set at $31,000 per ERC and impact 
fees Whalehead customers were set at $26,000 per ERC.  Impact fees were assumed to increase 
annually at 2.5 percent. 

The projected monthly sewer bill and impacts fees are summarized in Table 2-19 for the 20-year 
period.  Monthly sewer bills were calculated based on average wastewater flow and should 
represent typical non-summer monthly bill per ERC.   
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Table 2-19:  Yearly Rates and Fees – Public Option 3  

Fiscal 
Year 

Average 
Monthly 
Sewer 

Bill  

Ocean 
Sands 

Customer 
Impact Fee 

Corolla Light 
Customer 
Impact Fee 

Monteray 
Shores 

Customer 
Impact Fee 

Corolla Village / 
Ocean Hill 
Customer 

Impact Fee 

WH 
Customer 

Impact Fee 
FY 2015 $191 $10,500 $12,500 $18,000 $31,000 $26,000 
FY 2016 $196 $10,763 $12,813 $18,450 $31,775 $26,650 
FY 2017 $200 $11,032 $13,133 $18,911 $32,569 $27,316 
FY 2018 $205 $11,307 $13,461 $19,384 $33,384 $27,999 
FY 2019 $211 $11,590 $13,798 $19,869 $34,218 $28,699 
FY 2020 $216 $11,880 $14,143 $20,365 $35,074 $29,417 
FY 2021 $208 $12,177 $14,496 $20,874 $35,950 $30,152 
FY 2022 $200 $12,481 $14,859 $21,396 $36,849 $30,906 
FY 2023 $192 $12,793 $15,230 $21,931 $37,770 $31,678 
FY 2024 $184 $13,113 $15,611 $22,480 $38,715 $32,470 
FY 2029 $144 $14,836 $17,662 $25,434 $43,802 $36,737 
FY 2034 $61 $16,768 $19,983 $28,776 $49,558 $41,565 
 

It is important to note that costs for acquiring the Monteray Shores wastewater system from 
Carolina Water Services were not included in this analysis.  No discussions or negotiations have 
occurred between Carolina Water Services and Currituck County at the time of this report.  If the 
County selected to proceed with this option, then the impact fees for each Monteray Shores 
customer could be expected to increase in an amount proportional to the acquisition cost. 

2.7 Rate Evaluation – Option 4 

2.7.1 Existing and Planned Capital Costs 

The capital costs for each phase of wastewater infrastructure for Option 4 to serve Ocean Sands, 
Corolla Light, and the unsewered areas (Corolla Village, Ocean Hill, and Whalehead) are shown in 
Table 2-20.  Construction costs were escalated to the midpoint of construction and used to 
determine financing costs.  The amount financed for Phase 1 would be approximately $34.03 
million.  The remaining amount will be funded from  balance from the OSWSD Fund ($4.0 million).  
The Phase 1 system would have a capacity of 1.2 mgd and was assumed to be financed for a term 
of 15 years with annual debt service of $3,360,000.   

The amount financed for Phase 2 would be approximately $7.28 million.  The remaining amount 
would be collected in impact fees from existing customers in the unsewered areas ($36.38 million) 
and used to offset financing costs.  Phase 2 was assumed to be financed for a term of 10 years 
with annual debt service of $966,000.  The total cost of Phase 3 was assumed to be financed for a 
term of 15 years annual debt service of $854,000. 
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Table 2-20:  Capital Costs and Funding – Option 4 

Description 

FY Scheduled 
for 

Construction 

FY 10 
Construction 

Costs 

Escalated 
Construction 

Costs 

Financed 
Construction 

Costs 

Treatment and Disposal        

Phase 1 (1.2 mgd) FY2015 $32,119,000  $36,214,000 $54,406,000 

Phase 2 (1.0 mgd 
expansion) FY2019 $20,851,000  $26,507,000 $28,891,000 

Phase 3 (0.5 mgd) FY2028 $5,040,000  $8,649,000 $12,498,000 

 

SUBTOTAL $58,010,000 $71,369,000 $95,795,000 

Wastewater Collection 

   

 

Ocean Sands - Phase 1 FY2015 $1,075,000 $1,212,000 $1,752,000 

Corolla Light - Phase 1 FY2015 $534,000 $602,000 $871,000 

Ocean Sands – Phase 2 FY2019 $1,976,000 $2,512,000 $2,512,000 

Corolla Village & Ocean 
Hill - Phase 2 FY2019 $3,352,000 $4,261,000 $4,261,000 

Whalehead – Phase 2 FY2019 $8,168,000 $10,383,000 $10,383,000 

 

SUBTOTAL $15,105,000 $18,970,000 $27,415,000 

 

The capital costs listed in Table 2-20 include land acquisition costs for effluent disposal for the 
unsewered areas.  Land acquisition costs are based on the acreage required for effluent disposal 
based on build-out wastewater flows for each subdivision and an average land cost of $925,000 
per acre (Table 2-21).  Ocean Sands and Corolla Light have sufficient land for effluent disposal 
and require no additional land acquisition.  Land acquisition costs listed in Table 2-21 do not 
include costs for reject storage site, which will be borne by all regional utility customers.  Ocean 
Sands and the unsewered areas will reimburse OBV for a portion of the WWTP site land. 

  



 

 
Page: 

27/64 

Technical Memorandum 4 
Capital Improvements Plan and 

Fiscal Plan 

 

Table 2-21:  Land Acquisition Costs 

Description 

Additional Land 
Required for 

Disposal 
(ac) 

Land 
Acquisition 

Costs  
(Disposal) 

Land 
Acquisition 

Costs 
 (WWTP) 

Total Land 
Acquisition 

Costs 
Ocean Sands N/A $0 $2,594,000 $2,594,000 

Corolla Light N/A $0 $0 $0 

Corolla Village 0.50 $462,000  $127,000 $489,000 

Ocean Hill 0.51 $470,000  $129,000 $599,000 

Whalehead 3.79 $3,505,000  $963,000 $4,468,000 

 Note:  Costs reflect land acquisition for sites in Corolla Light only and do not include land 
acquisition for reject storage site. 

2.7.2 Sewer Rates and Fees 

A rate evaluation for Option 4 was conducted to assess user rates and impact fees required to 
cover debt service for wastewater infrastructure, and O&M costs.  A projection of O&M costs for 
Option 4 is shown in Table 2-22 and a cash flow analysis for the 20-year period is shown in Table 
2-23.  This rate evaluation assumes a monthly base charge of $125 and a service charge of $8.00 
per 1,000 gallons for an average monthly sewer bill of $166 in FY 2015.  These values will increase 
annually with inflation through FY 2017.  In FY 2018, the base charge is set at $135 and is reduced 
by $5 annually until FY 2030.  IN FY 2030, the base charge is set at $25 and is reduced by $5 
annually until FY 2034. 

Impact fees for new customers were set at $19,000 per ERC for Corolla Light customers and 
$17,000 per ERC for Ocean Sands customers.  Impact fees for unsewered areas are significantly 
higher due to capital cost of new wastewater collection systems.  Impact fees for Corolla Village 
and Ocean Hill customers were set at $31,000 per ERC and impact fees Whalehead customers 
were set at $31,000 per ERC.  Impact fees were assumed to increase annually at 2.5 percent. 

The projected monthly sewer bill and impacts fees are summarized in Table 2-24 for the 20-year 
period.  Monthly sewer bills were calculated based on average wastewater flow and should 
represent typical non-summer monthly bill per ERC.  
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Table 2-24:  Yearly Rates and Fees – Public Utility Option 4 – Moderate Growth 

Fiscal Year 
Average 
Monthly 

Sewer Bill 

OS 
Customer 

Impact Fee 
CL Customer 
Impact Fee 

CV/OH 
Customer 
Impact Fee 

WH 
Customer 

Impact Fee 
FY 2015 $166  $17,000  $19,000  $31,000  $31,000  
FY 2016 $170  $17,425  $19,475  $31,775  $31,775  
FY 2017 $174 $17,861  $19,962  $32,569  $32,569  
FY 2018 $179 $18,307  $20,461  $33,384  $33,384  
FY 2019 $176 $18,765  $20,972  $34,218  $34,218  
FY 2020 $171  $19,234  $21,497  $35,074  $35,074  
FY 2021 $166  $19,715  $22,034  $35,950  $35,950  
FY 2022 $161 $20,208  $22,585  $36,849  $36,849  
FY 2023 $156 $20,713  $23,150  $37,770  $37,770  
FY 2024 $151 $21,231  $23,728  $38,715  $38,715  
FY 2029 $126 $24,021  $26,847  $43,802  $43,802  
FY 2034 $51 $27,177  $30,374  $49,558  $49,558  

 

Per request of the County, a low-growth scenario was evaluated with a 1.5 percent per annum 
growth rate in wastewater flows.  The phasing of the plant expansions was adjusted to account for 
the reduced growth rate.  As part of this scenario, Phase 2 would go online in FY 2019 and Phase 
3 would be completed in FY 2029.  A projection of O&M costs for Option 4 – Low Growth is shown 
in Table 2-25, and a cash flow analysis for the 20-year period is shown in Table 2-26.  The 
average monthly sewer bill and impact fees for Ocean Sands, Corolla Light, Ocean Hill, Corolla 
Village and Whalehead customers are shown below in Table 2-27. 

 
Table 2-27:  Yearly Rates and Fees – Public Utility Option 4 – Low Growth 

Fiscal Year 
Average 
Monthly 

Sewer Bill  

OS 
Customer 

Impact Fee 
CL Customer 
Impact Fee 

CV/OH 
Customer 
Impact Fee 

WH 
Customer 

Impact Fee 
FY 2015 $206  $17,000  $19,000  $31,000  $31,000  
FY 2016 $211  $17,425  $19,475  $31,775  $31,775  
FY 2017 $216  $17,861  $19,962  $32,569  $32,569  
FY 2018 $222  $18,307  $20,461  $33,384  $33,384  
FY 2019 $217  $18,765  $20,972  $34,218  $34,218  
FY 2020 $209  $19,234  $21,497  $35,074  $35,074  
FY 2021 $201  $19,715  $22,034  $35,950  $35,950  
FY 2022 $193  $20,208  $22,585  $36,849  $36,849  
FY 2023 $185  $20,713  $23,150  $37,770  $37,770  
FY 2024 $177  $21,231  $23,728  $38,715  $38,715  
FY 2029 $137  $24,021  $26,847  $43,802  $43,802  
FY 2034 $56  $27,177  $30,374  $49,558  $49,558  



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

Summer Monthly Demand (gpd) 779,000              802,370              826,441              851,234              876,771              903,075              930,167              958,072              986,814              1,016,418           1,178,307           1,365,981           

Annual Demand (gallons) 116,850,000       120,355,500       123,966,165       127,685,150       131,515,704       135,461,176       139,525,011       143,710,761       148,022,084       152,462,747       176,746,109       204,897,182       

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66

Annual WWTP O&M $934,800 $972,472 $1,011,663 $1,052,433 $1,094,846 $1,138,968 $1,184,869 $1,232,619 $1,282,294 $1,333,970 $1,625,321 $1,980,305

Collection System O&M -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

Total O&M New Plant and Facilities $934,800 $972,472 $1,011,663 $1,052,433 $1,094,846 $1,138,968 $1,184,869 $1,232,619 $1,282,294 $1,333,970 $1,625,321 $1,980,305

Fiscal Year

TABLE 2-4:  ANNUAL O&M COSTS

OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - MODERATE GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

1 Base Sewer Charge ($/mo) 120.00$           123.00$            126.08$             129.23$             132.46$             135.77$           139.16$             142.64$            146.21$            149.86$                130.00$                6.00$                     

2 Service Charge ($/1000 gals) 8.00$               $8.20 $8.41 $8.62 $8.83 $9.05 $9.28 $9.51 $9.75 $9.99 $10.50 $9.00

3 Average Monthly Sewer Bill $160.80 $164.82 $168.94 $173.16 $177.49 $181.93 $186.48 $191.14 $195.92 $200.82 $183.55 $51.90

4 Projected Annual Flow (1000s gals) 116,850           120,356            123,966             127,685             131,516             135,461           139,525             143,711            148,022            152,463                176,746                204,897                 

5 Projected Total Connections (ERC) 1,461 1,505 1,550 1,597 1,645 1,694 1,745 1,797 1,851 1,907 2,210 2,562

6 Ocean Sands New Connections (ERCs) 109 29 30 31 32 33 34 35 36 37 43 50

7 Corolla Light New Connections (ERCs) 54 15 15 15 16 16 17 17 18 18 21 25

8 Existing OS Connections (2011) 868

9 Existing CL Connections (2011) 430

10 New OS Tap Fee 20,000$           20,500$            21,013$             21,538$             22,076$             22,628$           23,194$             23,774$            24,368$            24,977$                28,259$                31,973$                 

11 New CL Tap Fee 23,000$           23,575$            24,164$             24,768$             25,388$             26,022$           26,673$             27,340$            28,023$            28,724$                32,498$                36,769$                 

12 Annual Base Charge Revenue 2,104,251$       2,221,563$       2,345,415$        2,476,172$         2,614,219$         2,759,962$       2,913,830$        3,076,276$       3,247,778$       3,428,841$            3,448,108$           184,491$               

13 Annual Service Charge Revenue 934,800$          986,915$          1,041,936$        1,100,024$         1,161,350$         1,226,095$       1,294,450$        1,366,615$       1,442,804$       1,523,241$            1,855,834$           1,844,075$            

14 Interest 33,049$            31,415$             29,610$             30,713$             34,930$           42,498$             53,671$            38,944$            27,924$                19,120$                36,739$                 

15 SUBTOTAL SERVICE CHARGE REVENUES $3,039,051 $3,241,527 $3,418,766 $3,605,806 $3,806,281 $4,020,986 $4,250,778 $4,496,562 $4,729,526 $4,980,006 $5,323,062 $2,065,304

16 Tap Fee (Existing OS Connections) $0 $0 $0 -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

17 Tap Fee (Existing CL Connections) $0 $0 $0 -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

18 Tap Fee (New OS Connections) $2,178,833 $600,819 $634,315 $669,678 $707,012 $746,428 $788,042 $831,975 $878,358 $927,326 $1,216,292 $1,595,304

19 Tap Fee (New CL Connections) $1,241,282 $342,287 $361,369 $381,516 $402,785 $425,241 $448,948 $473,977 $500,401 $528,298 $692,922 $908,845

20 SUBTOTAL TAP FEE REVENUES $3,420,115 $943,106 $995,684 $1,051,194 $1,109,798 $1,171,669 $1,236,989 $1,305,952 $1,378,758 $1,455,624 $1,909,214 $2,504,149

21 TOTAL REVENUES $6,459,166 $4,184,633 $4,414,450 $4,657,000 $4,916,079 $5,192,655 $5,487,767 $5,802,513 $6,108,285 $6,435,630 $7,232,277 $4,569,453

22   O & M New Plant and Facilities $934,800 $972,472 $1,011,663 $1,052,433 $1,094,846 $1,138,968 $1,184,869 $1,232,619 $1,282,294 $1,333,970 $1,625,321 $1,980,305

23   Capital Reserve Fund $202,000 $210,000 $219,000 $228,000 $237,000 $247,000 $256,000 $267,000 $325,000 $396,000

24 SUBTOTAL OPERATION EXPENSES $934,800 $972,472 $1,213,663 $1,262,433 $1,313,846 $1,366,968 $1,421,869 $1,479,619 $1,538,294 $1,600,970 $1,950,321 $2,376,305

25 Debt Service for Phase 1 WWTP $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $0

26 Phase 1 Construction (Impact Fees) $0 $0 $0

27 Debt Service for Phase 2 WWTP -$                 -$                 -$                   -$                   -$                   1,983,561$       1,983,561$       1,983,561$            1,983,561$           1,983,561$            

28 SUBTOTAL EXISTING AND NEW DEBT $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $5,304,656 $5,304,656 $5,304,656 $5,304,656 $1,983,561
29 TOTAL EXPENSE $4,255,895 $4,293,567 $4,534,758 $4,583,528 $4,634,941 $4,688,063 $4,742,964 $6,784,275 $6,842,950 $6,905,626 $7,254,977 $4,359,866

30 Net Gain/Loss $2,203,271 ($108,934) ($120,308) $73,472 $281,138 $504,592 $744,803 ($981,762) ($734,665) ($469,996) ($22,700) $209,587

31 Accumulated Cash Flow Balance $2,203,271 $2,094,338 $1,974,030 $2,047,502 $2,328,640 $2,833,232 $3,578,035 $2,596,273 $1,861,608 $1,391,613 $1,251,975 $2,658,845

32 Days Cash on Hand 860 786 594 592 647 757 918 640 442 317 234 408

Table 2-5: CASH FLOW PROJECTION

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - MODERATE GROWTH

Operational Year #

Fiscal Year

Annual Operation Expenses

Existing and New Debt

Annual Revenues

Sewer Rate and Sales Information



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

Summer Monthly Demand (gpd) 779,000              790,685              802,545              814,583              826,802              839,204              851,792              864,569              877,538              890,701              959,538              1,033,695           

Annual Demand (gallons) 116,850,000       118,602,750       120,381,791       122,187,518       124,020,331       125,880,636       127,768,845       129,685,378       131,630,659       133,605,119       143,930,657       155,054,195       

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66

Annual WWTP O&M $934,800 $958,310 $982,412 $1,007,119 $1,032,448 $1,058,415 $1,085,034 $1,112,322 $1,140,297 $1,168,976 $1,323,557 $1,498,579

Collection System O&M -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

Total O&M New Plant and Facilities $934,800 $958,310 $982,412 $1,007,119 $1,032,448 $1,058,415 $1,085,034 $1,112,322 $1,140,297 $1,168,976 $1,323,557 $1,498,579

Fiscal Year

TABLE 2-7:  ANNUAL O&M COSTS

OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - LOW GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

1 Base Sewer Charge ($/mo) 156.00$           159.90$            163.90$             167.99$             172.19$             170.00$           166.00$             162.00$            158.00$            155.00$                140.00$                70.00$                   

2 Service Charge ($/1000 gals) 8.00$               $8.20 $8.41 $8.62 $8.83 $9.05 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00

3 Average Monthly Sewer Bill $196.80 $201.72 $206.76 $211.93 $217.23 $216.16 $211.90 $207.90 $203.90 $200.90 $185.90 $115.90

4 Projected Annual Flow (1000s gals) 116,850           118,603            120,382             122,188             124,020             125,881           127,769             129,685            131,631            133,605                143,931                155,054                 

5 Projected Total Connections (ERC) 1,378 1,399 1,420 1,441 1,463 1,485 1,507 1,529 1,552 1,576 1,697 1,829

6 Ocean Sands New Connections (ERCs) 53 14 14 14 14 15 15 15 15 16 17 18

7 Corolla Light New Connections (ERCs) 26 7 7 7 7 7 7 7 8 8 8 9

8 Existing OS Connections (2011) 868

9 Existing CL Connections (2011) 430

10 Existing OS Tap Fee -$                 -$                 -$                   -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

11 Existing CL Tap Fee -$                 -$                 -$                   -$                   -$                   

12 New OS Tap Fee 20,000$           20,500$            21,013$             21,538$             22,076$             22,628$           23,194$             23,774$            24,368$            24,977$                28,259$                31,973$                 

13 New CL Tap Fee 21,000$           21,525$            22,063$             22,615$             23,180$             23,760$           24,354$             24,962$            25,586$            26,226$                29,672$                33,572$                 

14 Annual Base Charge Revenue 2,579,623$       2,683,775$       2,792,133$        2,904,865$         3,022,149$         3,028,383$       3,001,484$        2,973,096$       2,943,182$       2,930,608$            2,851,571$           1,535,976$            

15 Annual Service Charge Revenue 934,800$          972,543$          1,011,809$        1,052,661$         1,095,162$         1,139,379$       1,149,920$        1,167,168$       1,184,676$       1,202,446$            1,295,376$           1,395,488$            

16 Interest 13,169$            10,480$             6,924$               5,444$               6,166$             7,470$               8,380$              8,970$              9,203$                  8,749$                  86,295$                 

17 SUBTOTAL SERVICE CHARGE REVENUES $3,514,423 $3,669,486 $3,814,421 $3,964,449 $4,122,755 $4,173,928 $4,158,874 $4,148,644 $4,136,827 $4,142,257 $4,155,696 $3,017,759

18 Tap Fee (Existing OS Connections) $0 $0 $0 -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

19 Tap Fee (Existing CL Connections) $0 $0 $0 -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

20 Tap Fee (New OS Connections) $1,065,271 $283,289 $294,726 $306,626 $319,006 $331,886 $345,286 $359,227 $373,730 $388,820 $473,912 $577,627

21 Tap Fee (New CL Connections) $554,113 $147,356 $153,305 $159,495 $165,935 $172,634 $179,604 $186,856 $194,400 $202,249 $246,511 $300,459

22 SUBTOTAL TAP FEE REVENUES $1,619,384 $430,644 $448,032 $466,121 $484,940 $504,520 $524,890 $546,082 $568,130 $591,069 $720,423 $878,086

23 TOTAL REVENUES $5,133,807 $4,100,131 $4,262,453 $4,430,570 $4,607,695 $4,678,448 $4,683,763 $4,694,727 $4,704,957 $4,733,326 $4,876,119 $3,895,844

24   O & M New Plant and Facilities $934,800 $958,310 $982,412 $1,007,119 $1,032,448 $1,058,415 $1,085,034 $1,112,322 $1,140,297 $1,168,976 $1,323,557 $1,498,579

25   Capital Reserve Fund $196,000 $201,000 $206,000 $212,000 $217,000 $222,000 $228,000 $234,000 $265,000 $300,000

26 SUBTOTAL OPERATION EXPENSES $934,800 $958,310 $1,178,412 $1,208,119 $1,238,448 $1,270,415 $1,302,034 $1,334,322 $1,368,297 $1,402,976 $1,588,557 $1,798,579

27 Debt Service for Phase 1 WWTP $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $0

28 Debt Service for Phase 2 WWTP -$                 -$                 2,725,500$            

29 SUBTOTAL EXISTING AND NEW DEBT $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $3,321,095 $2,725,500
30 TOTAL EXPENSE $4,255,895 $4,279,405 $4,499,507 $4,529,214 $4,559,543 $4,591,509 $4,623,129 $4,655,417 $4,689,392 $4,724,071 $4,909,652 $4,524,079

31 Net Gain/Loss $877,912 ($179,274) ($237,054) ($98,644) $48,152 $86,939 $60,635 $39,310 $15,565 $9,255 ($33,533) ($628,235)

32 Accumulated Cash Flow Balance $877,912 $698,638 $461,584 $362,940 $411,092 $498,030 $558,665 $597,975 $613,540 $622,795 $549,703 $5,124,741

33 Days Cash on Hand 343 266 143 110 121 143 157 164 164 162 126 1040

Table 2-8: CASH FLOW PROJECTION

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - LOW GROWTH

Operational Year #

Fiscal Year

Annual Operation Expenses

Existing and New Debt

Annual Revenues

Sewer Rate and Sales Information



1 2 3 4 5 6 7 8 9 10 15 20
FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

Summer Monthly Demand (gpd) 1,175,504                                1,210,769             1,247,092             1,284,505             1,323,040             1,362,731             1,403,613             1,445,722             1,489,093             1,533,766             1,778,055             2,061,253             
Annual Demand (gallons) 176,325,587                            181,615,354         187,063,815         192,675,729         198,456,001         204,409,681         210,541,972         216,858,231         223,363,978         230,064,897         266,708,271         309,187,984         

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66
Annual WWTP O&M $1,410,605 $1,467,452 $1,526,590 $1,588,112 $1,652,113 $1,718,693 $1,787,956 $1,860,011 $1,934,969 $2,012,949 $2,452,594 $2,988,262
Collection System O&M -                                           -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

Total O&M New Plant and Facilities $1,410,605 $1,467,452 $1,526,590 $1,588,112 $1,652,113 $1,718,693 $1,787,956 $1,860,011 $1,934,969 $2,012,949 $2,452,594 $2,988,262

TABLE 2-12:  ANNUAL O&M COSTS

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #

Fiscal Year

OPTION 2 - OCEAN SANDS, COROLLA LIGHT AND MONTERAY SHORES



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

1 Base Monthly Sewer Charge 138.00$           $141.45 $144.99 $148.61 $152.33 $156.13 $160.04 $164.04 $145.00 $140.00 $115.00 $10.00

2 Service Charge ($/1000 gals) $8.00 $8.20 $8.41 $8.62 $8.83 $9.05 $9.28 $9.51 $9.25 $9.25 $9.25 $9.25

3 Average Monthly Sewer Bill $178.80 $183.27 $187.85 $192.55 $197.36 $202.30 $207.35 $212.54 $192.18 $187.18 $162.18 $57.18

4 Projected Annual Flow (1000s gals) 176,326           181,615            187,064             192,676             198,456             204,410             210,542             216,858             223,364             230,065                266,708                309,188                 

5 Projected Total Connections (ERC) 1,959 2,018 2,078 2,141 2,205 2,271 2,339 2,410 2,482 2,556 2,963 3,435

6 Ocean Sands New Connections (ERCs) 138 30 31 32 33 34 35 36 37 38 44 51

7 Corolla Light New Connections (ERCs) 68 15 15 16 16 17 17 18 18 19 22 25

8 Monteray Shores New Connections (ERCs) 62 14 14 14 15 15 16 16 17 17 20 23

9 Existing OS Connections (2011) 868

10 Existing CL Connections (2011) 430

11 Existing MS Connections (2011) 392

12 Existing OS Tap Fee -$                 

13 Existing CL Tap Fee -$                 

14 New OS Tap Fee 12,500$           $12,812.50 $13,132.81 $13,461.13 $13,797.66 $14,142.60 $14,496.17 $14,858.57 $15,230.04 $15,610.79 $17,662.17 $19,983.13

15 New CL Tap Fee 14,000$           $14,350.00 $14,708.75 $15,076.47 $15,453.38 $15,839.71 $16,235.71 $16,641.60 $17,057.64 $17,484.08 $19,781.63 $22,381.10

16 Existing MS Tap Fee -$                 

17 New MS Tap Fee 21,000$           $21,525.00 $22,063.13 $22,614.70 $23,180.07 $23,759.57 $24,353.56 $24,962.40 $25,586.46 $26,226.12 $29,672.45 $33,571.65

18 Annual Base Charge Revenue 3,244,391$       3425265.582 3,616,224$        3,817,829$         4,030,673$         4,255,383$         4,492,620$         4,743,084$         4,318,370$         4,294,545$            4,089,527$           412,251$               

19 Annual Service Charge Revenue 1,410,605$       1,489,246$       1,572,271$        1,659,925$         1,752,466$         1,850,166$         1,953,313$         2,062,210$         2,066,117$         2,128,100$            2,467,052$           2,859,989$            

20 Interest 33,966$            24,932$             15,158$             9,249$               7,526$               10,285$             17,873$             30,655$             37,003$                41,468$                28,816$                 

21 SUBTOTAL SERVICE CHARGE REVENUES $4,654,995 $4,948,477 $5,213,427 $5,492,912 $5,792,388 $6,113,075 $6,456,219 $6,823,167 $6,415,142 $6,459,648 $6,598,046 $3,301,056

22 Tap Fee (Existing OS Connections) -$                 -$                 -$                   -$                   -$                   -$                   -$                   -$                      -$                      -$                       

23 Tap Fee (Existing CL Connections) -$                 -$                 -$                   

24 Tap Fee (New OS Connections) 1,728,124$       386,777$          408,340$           431,105$           455,139$           480,513$           507,302$           535,584$           565,443$           596,966$               782,988$              1,026,977$            

25 Tap Fee (New CL Connections) 958,830$          214,599$          226,563$           239,194$           252,529$           266,607$           281,471$           297,163$           313,730$           331,220$               434,432$              569,806$               

26 Tap Fee Rev (Exist MS Connections) -$                 -$                 -$                   

27 Tap Fee Rev (New MS Connections) 1,311,144$       293,452$          309,812$           327,084$           345,319$           364,570$           384,895$           406,353$           429,007$           452,924$               594,061$              779,177$               

28 SUBTOTAL TAP FEE REVENUES $3,998,098 $894,828 $944,715 $997,383 $1,052,987 $1,111,691 $1,173,667 $1,239,099 $1,308,179 $1,381,110 $1,811,481 $2,375,960

29 TOTAL REVENUES $8,653,093 $5,843,305 $6,158,142 $6,490,295 $6,845,374 $7,224,766 $7,629,886 $8,062,266 $7,723,321 $7,840,758 $8,409,527 $5,677,016

30   O & M New Plant and Facilities $1,410,605 $1,467,452 $1,526,590 $1,588,112 $1,652,113 $1,718,693 $1,787,956 $1,860,011 $1,934,969 $2,012,949 $2,452,594 $2,988,262

31   Capital Reserve Fund $305,000 $318,000 $330,000 $344,000 $358,000 $372,000 $387,000 $403,000 $491,000 $598,000

32 SUBTOTAL OPERATION EXPENSES $1,410,605 $1,467,452 $1,831,590 $1,906,112 $1,982,113 $2,062,693 $2,145,956 $2,232,011 $2,321,969 $2,415,949 $2,943,594 $3,586,262

33 Debt Service for Phase 1 WWTP $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $0

34 Debt Service for Phase 2 WWTP -$                 -$                 -$                   -$                   2,116,010$           2,116,010$            

35 SUBTOTAL EXISTING AND NEW DEBT $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $4,978,120 $7,094,130 $2,116,010

36 TOTAL EXPENSE $6,388,725 $6,445,572 $6,809,710 $6,884,232 $6,960,233 $7,040,813 $7,124,076 $7,210,131 $7,300,089 $7,394,069 $10,037,724 $5,702,272

37 Net Gain/Loss 2,264,369$       ($602,267) ($651,569) ($393,937) ($114,858) $183,953 $505,810 $852,135 $423,231 $446,690 ($1,628,197) ($25,256)

38 Accumulated Cash Flow Balance 2,264,369$       1,662,102$       $1,010,533 $616,596 $501,738 $685,691 $1,191,500 $2,043,635 $2,466,867 $2,913,556 $1,136,347 $1,895,828

39 Days Cash on Hand 586 413 201 118 92 121 203 334 388 440 141 193

Operational Year #

Fiscal Year

Annual Operation Expenses

Existing and New Debt

OPTION 2 - OCEAN SANDS, COROLLA LIGHT AND MONTERAY SHORES

Annual Revenues

Sewer Rate and Sales Information

TABLE 2-13: CASH FLOW PROJECTION

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS



1 2 3 4 5 6 7 8 9 10 15 20
FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

Summer Monthly Demand (gpd) 1,141,266                                1,175,504             1,210,769             1,247,092             1,906,033             1,951,471             1,992,537             2,034,835             2,078,402             2,123,276             2,368,666             2,652,817             
Annual Demand (gallons) 171,189,890                            176,325,587         181,615,354         187,063,815         285,904,929         292,720,633         298,880,552         305,225,269         311,760,327         318,491,437         355,299,904         397,922,508         

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66
Annual WWTP O&M $1,369,519 $1,424,711 $1,482,127 $1,541,856 $2,380,111 $2,461,219 $2,538,142 $2,617,942 $2,700,734 $2,786,635 $3,267,265 $3,845,870
Collection System O&M -                                           -                       -                       -                       $320,000 $323,200 $326,432 $329,696 $332,993 $336,323 $353,479 $371,510

Total O&M New Plant and Facilities $1,369,519 $1,424,711 $1,482,127 $1,541,856 $2,700,111 $2,784,419 $2,864,574 $2,947,639 $3,033,727 $3,122,958 $3,620,744 $4,217,380

Fiscal Year

TABLE 2-17:  ANNUAL O&M COSTS

OPTION 3 - OCEAN SANDS, COROLLA LIGHT, MONTERAY SHORES, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

1 Monthly Base Charge 150$                 $153.75 $157.59 $161.53 $165.57 $170.00 $162.00 $154.00 $146.00 $138.00 $98.00 $15.00
2 Service Charge ($/1000 gals) $8.00 $8.20 $8.41 $8.62 $8.83 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00
3 Average Monthly Sewer Bill $190.80 $195.57 $200.46 $205.47 $210.61 $215.90 $207.90 $199.90 $191.90 $183.90 $143.90 $60.90
4 Projected Annual Flow (1000s gals) 171,190            176,326            181,615             187,064              285,905              292,721                298,881                 305,225                 311,760                 318,491                 355,300                397,923                  
5 Projected Total Connections (ERC) 1,902 1,959 2,018 2,078 3,177 3,252 3,321 3,391 3,464 3,539 3,948 4,421
6 Ocean Sands New Connections (ERCs) 109 29 30 31 32 33 34 35 36 37 43 50
7 Corolla Light New Connections (ERCs) 54 15 15 15 16 16 17 17 18 18 21 25
8 Monteray Shores New Connections (ERCs) 49 13 14 14 14 15 15 16 16 17 19 23
9 CV New Connections 72 0 0 0 2 2 2 2 2 3 3 3
10 OH New Connections 111 0 0 0 2 0 0 0 0 0 0 0
11 New OS Tap Fee 10,500$            $10,763 $11,032 $11,307 $11,590 $11,880 $12,177 $12,481 $12,793 $13,113 $14,836 $16,786
12 New CL Tap Fee 12,500$            $12,813 $13,133 $13,461 $13,798 $14,143 $14,496 $14,859 $15,230 $15,611 $17,662 $19,983
13 New MS Tap Fee 18,000$            $18,450 $18,911 $19,384 $19,869 $20,365 $20,874 $21,396 $21,931 $22,480 $25,434 $28,776
14 CV/OH Tap Fee 31,000$            $31,775 $32,569 $33,384 $34,218 $35,074 $35,950 $36,849 $37,770 $38,715 $43,802 $49,558
15 WH Tap Fee 26,000$            $26,650 $27,316 $27,999 $28,699 $29,417 $30,152 $30,906 $31,678 $32,470 $36,737 $41,565

16 Monthly Base Charge Revenue 3,423,798$       3,614,675$       3,816,193$        4,028,945$         6,311,711$         6,635,001$           6,455,820$            6,267,292$            6,068,934$            5,860,242$            4,642,585$           795,845$                
17 Annual Service Charge Revenue 1,369,519$       1,445,870$       1,526,477$        1,611,578$         2,524,684$         2,634,486$           2,689,925$            2,747,027$            2,805,843$            2,866,423$            3,197,699$           3,581,303$             
18 Interest 10,561$            8,368$               432,728$            13,441$              31,633$                48,298$                 58,659$                 66,590$                 71,936$                 53,542$                39,872$                  
19 SUBTOTAL SERVICE CHARGE REVENUES $4,793,317 $5,071,105 $5,351,038 $6,073,252 $8,849,836 $9,301,120 $9,194,043 $9,072,978 $8,941,367 $8,798,602 $7,893,826 $4,417,020
20 Tap Fee (Existing OS Connections) -$                  -$                  -$                   -$                    -$                    -$                      -$                       -$                       -$                       -$                       -$                      -$                        
21 Tap Fee (Existing CL Connections) -$                  -$                  -$                   -$                    -$                    
22 Tap Fee (New OS Connections) 1,143,887$       315,430$          333,015$           351,581$            371,181$            391,875$              413,722$               436,787$               461,138$               486,846$               638,553$              837,534$                
23 Tap Fee (New CL Connections) 674,610$          186,026$          196,396$           207,346$            218,905$            231,109$              243,993$               257,596$               271,957$               287,119$               376,588$              493,938$                
24 Tap Fee Rev (Exist MS Connections) -$                  -$                  -$                   
25 Tap Fee Rev (New MS Connections) 244,204$          257,818$           272,192$            287,366$            303,387$              320,301$               338,158$               357,010$               376,913$               494,364$              648,414$                
26 Tap Fee Rev (CV Connections) $2,344,995 -$                    73,911$              78,032$                82,382$                 86,975$                 91,824$                 96,943$                 127,152$              140,068$                
27 Tap Fee Rev (OH Connections) $3,615,201 -$                    68,436$              -$                      -$                       -$                       -$                       -$                       -$                      -$                        
28 Tap Fee Rev (WH Connections) $22,508,590 -$                    709,443$            272,986$              -$                       -$                       -$                       -$                       -$                      -$                        
29 SUBTOTAL TAP FEE REVENUES $1,818,497 $745,659 $29,256,016 $831,118 $1,729,243 $1,277,389 $1,060,398 $1,119,515 $1,181,928 $1,247,821 $1,636,657 $2,119,954
30 TOTAL REVENUES $6,611,814 $5,816,765 $34,607,053 $6,904,370 $10,579,079 $10,578,509 $10,254,441 $10,192,494 $10,123,295 $10,046,423 $9,530,483 $6,536,974

31   O & M New Plant and Facilities $1,369,519 $1,424,711 $1,482,127 $1,541,856 $2,700,111 $2,784,419 $2,864,574 $2,947,639 $3,033,727 $3,122,958 $3,620,744 $4,217,380
32   Capital Reserve Fund $296,000 $308,000 $540,000 $557,000 $573,000 $590,000 $607,000 $625,000 $724,000 $843,000
33 SUBTOTAL OPERATION EXPENSES $1,369,519 $1,424,711 $1,778,127 $1,849,856 $3,240,111 $3,341,419 $3,437,574 $3,537,639 $3,640,727 $3,747,958 $4,344,744 $5,060,380

34 Debt Service for Phase 1 WWTP $4,538,240 $4,538,240 $4,538,240 $4,538,240 $4,538,240 $4,538,240 $4,538,240 $4,538,240 $4,538,240 $4,538,240 $4,538,240 $0
35 Debt Service for Phase 2 WWTP -$                  -$                  $28,468,786 1,587,888$         1,587,888$           1,587,888$            1,587,888$            1,587,888$            1,587,888$            1,587,888$           
36 Debt Service for Phase 3 WWTP -$                  -$                  -$                   -$                    -$                    -$                      -$                       -$                       -$                       -$                       1,427,252$           1,427,252$             
37 SUBTOTAL EXISTING AND NEW DEBT $4,538,240 $4,538,240 $4,538,240 $33,007,025 $6,126,127 $6,126,127 $6,126,127 $6,126,127 $6,126,127 $6,126,127 $7,553,380 $1,427,252
38 TOTAL EXPENSE $5,907,759 $5,962,951 $6,316,366 $34,856,882 $9,366,238 $9,467,546 $9,563,701 $9,663,766 $9,766,855 $9,874,086 $11,898,123 $6,487,632

39 Net Profit/Loss 704,055$          ($146,186) $28,290,687 ($27,952,512) $1,212,841 $1,110,963 $690,739 $528,728 $356,441 $172,337 ($2,367,640) $49,342

40 Accumulated Cash Flow Balance 704,055$          557,869$          $28,848,556 $896,044 $2,108,885 $3,219,848 $3,910,587 $4,439,315 $4,795,755 $4,968,092 $1,201,809 $2,707,480

41 Days Cash on Hand 188 143 5922 177 238 352 415 458 481 484 101 195

OPTION 3 - OCEAN SANDS, COROLLA LIGHT, MONTERAY SHORES, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL

Annual Revenues

Sewer Rate and Sales Information

TABLE 2-18: CASH FLOW PROJECTION

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #

Fiscal Year

Annual Operation Expenses

Existing and New Debt



1 2 3 4 5 6 7 8 9 10 15 20

FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

Summer Monthly Demand (gpd) 876,546              902,843              929,928              957,826              1,608,089           1,644,588           1,676,448           1,709,263           1,743,063           1,777,877           1,968,254           2,188,629           

Annual Demand (gallons) 131,481,939       135,426,397       139,489,189       143,673,865       241,213,281       246,688,235       251,467,182       256,389,498       261,459,483       266,681,567       295,238,066       328,294,376       

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66

Annual WWTP O&M $1,051,856 $1,094,245 $1,138,343 $1,184,219 $2,008,060 $2,074,175 $2,135,500 $2,199,074 $2,264,985 $2,333,326 $2,714,948 $3,172,923

Collection System O&M -                      -                      -                      -                      $183,000 $187,575 $192,264 $197,071 $201,998 $207,048 $234,255 $265,039

Total O&M New Plant and Facilities $1,051,856 $1,094,245 $1,138,343 $1,184,219 $2,191,060 $2,261,750 $2,327,764 $2,396,145 $2,466,983 $2,540,373 $2,949,204 $3,437,962

Fiscal Year

TABLE 2-22:  ANNUAL O&M COSTS 

OPTION 4 - OCEAN SANDS, COROLLA LIGHT, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL - MODERATE GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

1 Monthly Base Charge 125$                 $128.13 $131.33 $135.00 $130.00 $125.00 $120.00 $115.00 $110.00 $105.00 $80.00 $5.00

2 Service Charge ($/1000 gals) $8.00 $8.20 $8.41 $8.62 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00

3 Average Monthly Sewer Bill $165.80 $169.95 $174.19 $178.94 $175.90 $170.90 $165.90 $160.90 $155.90 $150.90 $125.90 $50.90

4 Projected Annual Flow (1000s gals) 131,482            135,426            139,489             143,674              241,213              246,688            251,467             256,389            261,459             266,682                 295,238                328,294                  

5 Projected Total Connections (ERC) 1,461 1,505 1,550 1,596 2,680 2,741 2,794 2,849 2,905 2,963 3,280 3,648

6 Ocean Sands New Connections (ERCs) 109 29 30 31 32 33 34 35 36 37 43 50

7 Corolla Light New Connections (ERCs) 54 15 15 15 16 16 17 17 18 18 21 25

8 CV Connections 0 0 0 0 74 2 2 2 2 3 3 0

9 OH Connections 0 0 0 0 113 0 0 0 0 0 0 0

10 Whalehead Connections 0 0 0 0 849 9 0 0 0 0 0 0

11 New OS Tap Fee 17,000$            $17,425 $17,861 $18,307 $18,765 $19,234 $19,715 $20,208 $20,713 $21,231 $24,021 $27,177

12 New CL Tap Fee 19,000$            $19,475 $19,962 $20,461 $20,972 $21,497 $22,034 $22,585 $23,150 $23,728 $26,847 $30,374

13 New CV/OH Tap Fee 31,000$            $31,775 $32,569 $33,384 $34,218 $35,074 $35,950 $36,849 $37,770 $38,715 $43,802 $49,558

14 New WH Tap Fee 31,000$            $31,775 $32,569 $33,384 $34,218 $35,074 $35,950 $36,849 $37,770 $38,715 $43,802 $49,558

15 Monthly Base Charge Revenue 2,191,366$       2,313,534$       2,442,514$        2,586,130$         4,181,030$         4,111,471$       4,023,475$        3,931,306$       3,834,739$        3,733,542$            3,149,206$           218,863$                

16 Annual Service Charge Revenue 1,051,856$       1,110,496$       1,172,407$        1,237,768$         2,170,920$         2,220,194$       2,263,205$        2,307,505$       2,353,135$        2,400,134$            2,657,143$           2,954,649$             

17 Interest 25,626$            22,453$             18,678$              17,858$              9,063$              19,401$             24,026$            27,721$             30,426$                 27,059$                79,060$                  

18 SUBTOTAL SERVICE CHARGE REVENUES $3,243,221 $3,449,656 $3,637,373 $3,842,575 $6,369,808 $6,340,728 $6,306,080 $6,262,837 $6,215,595 $6,164,102 $5,833,407 $3,252,572

19 Tap Fee (Existing OS Connections) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

20 Tap Fee (Existing CL Connections) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

21 Tap Fee (New OS Connections) $1,852,008 $510,696 $539,168 $569,226 $600,961 $634,464 $669,835 $707,179 $746,604 $788,227 $1,033,848 $1,356,008

22 Tap Fee (New CL Connections) $1,025,407 $282,759 $298,523 $315,165 $332,736 $351,286 $370,870 $391,546 $413,375 $436,420 $572,414 $750,785

23 Tap Fee Rev (CV Connections) $0 $2,537,622 $78,032 $82,382 $86,975 $91,824 $96,943 $127,152 $0

24 Tap Fee Rev (OH Connections) $0 $3,866,657 $0 $0 $0 $0 $0 $0 $0

25 Tap Fee Rev (WH Connections) $0 $29,041,670 $325,484 $0 $0 $0 $0 $0 $0

26 SUBTOTAL TAP FEE REVENUES $2,877,415 $793,455 $837,690 $884,391 $36,379,645 $1,389,265 $1,123,087 $1,185,700 $1,251,802 $1,321,590 $1,733,414 $2,106,793

27 TOTAL REVENUES $6,120,636 $4,243,111 $4,475,063 $4,726,967 $42,749,452 $7,729,993 $7,429,168 $7,448,536 $7,467,397 $7,485,692 $7,566,821 $5,359,366

28   O & M New Plant and Facilities $1,051,856 $1,094,245 $1,138,343 $1,184,219 $2,191,060 $2,261,750 $2,327,764 $2,396,145 $2,466,983 $2,540,373 $2,949,204 $3,437,962
29   Capital Reserve Fund $228,000 $237,000 $438,000 $452,000 $466,000 $479,000 $493,000 $508,000 $590,000 $688,000

30 SUBTOTAL OPERATION EXPENSES $1,051,856 $1,094,245 $1,366,343 $1,421,219 $2,629,060 $2,713,750 $2,793,764 $2,875,145 $2,959,983 $3,048,373 $3,539,204 $4,125,962

31 Debt Service for Phase 1 WWTP $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $0
32 Debt Service for Phase 2 WWTP -$                 -$                  -$                   -$                   37,346,313$       966,668$          966,668$           966,668$          966,668$           966,668$               -$                      
33 Debt Service for Phase 3 WWTP -$                 -$                  -$                   -$                   -$                   -$                 -$                   -$                  -$                  -$                       854,064$              854,064$                
34 SUBTOTAL EXISTING AND NEW DEBT $3,360,398 $3,360,398 $3,360,398 $3,360,398 $40,706,711 $4,327,066 $4,327,066 $4,327,066 $4,327,066 $4,327,066 $4,214,462 $854,064
35 TOTAL EXPENSE $4,412,254 $4,454,644 $4,726,742 $4,781,617 $43,335,771 $7,040,816 $7,120,831 $7,202,211 $7,287,049 $7,375,440 $7,753,666 $4,980,025

36 Net Gain/Loss $1,708,382 ($211,532) ($251,678) ($54,650) ($586,319) $689,177 $308,337 $246,325 $180,348 $110,252 ($186,845) $379,340

37 Accumulated Cash Flow Balance $1,708,382 $1,496,850 $1,245,172 $1,190,522 $604,203 $1,293,379 $1,601,716 $1,848,042 $2,028,389 $2,138,642 $1,617,059 $5,650,012

38 Days Cash on Hand 593 499 333 306 84 174 209 235 250 256 167 500

OPTION 4 - OCEAN SANDS, COROLLA LIGHT, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL - MODERATE GROWTH

TABLE 2-23: CASH FLOW PROJECTION

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #

Fiscal Year

Annual Operation Expenses

Existing and New Debt

Annual Revenues

Sewer Rate and Sales Information



1 2 3 4 5 6 7 8 9 10 15 20

FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

Summer Monthly Demand (gpd) 826,590              838,989              851,574              864,347              1,490,776           1,512,121           1,531,603           1,545,838           1,560,286           1,574,951           1,651,644           1,734,264           

Annual Demand (gallons) 123,988,490       125,848,317       127,736,042       129,652,083       223,616,464       226,818,161       229,740,375       231,875,631       234,042,915       236,242,709       247,746,642       260,139,646       

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66

Annual WWTP O&M $991,908 $1,016,854 $1,042,428 $1,068,645 $1,861,570 $1,907,105 $1,950,992 $1,988,816 $2,027,480 $2,067,001 $2,278,227 $2,514,216

Collection System O&M -                      -                      -                      -                      $183,000 $187,575 $192,264 $197,071 $201,998 $207,048 $234,255 $265,039

Total O&M New Plant and Facilities $991,908 $1,016,854 $1,042,428 $1,068,645 $2,044,570 $2,094,680 $2,143,257 $2,185,887 $2,229,477 $2,274,049 $2,512,482 $2,779,255

Fiscal Year

TABLE 2-25:  ANNUAL O&M COSTS

OPTION 4 - OCEAN SANDS, COROLLA LIGHT, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL - LOW GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

1 Monthly Base Charge 165$                $169 $173 $178 $171 $163 $155 $147 $139 $131 $91 $10

2 Service Charge ($/1000 gals) $8.00 $8.20 $8.41 $8.62 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00

3 Average Monthly Sewer Bill $205.80 $210.95 $216.22 $221.62 $216.59 $208.59 $200.59 $192.59 $184.59 $176.59 $136.59 $55.90

4 Projected Annual Flow (1000s gals) 123,988           125,848            127,736             129,652             223,616             226,818           229,740             231,876            234,043            236,243                247,747                260,140                 

5 Projected Total Connections (ERC) 1,378 1,398 1,419 1,441 2,485 2,520 2,553 2,576 2,600 2,625 2,753 2,890

6 Ocean Sands New Connections (ERCs) 53 14 14 14 14 15 15 15 15 16 17 18

7 Corolla Light New Connections (ERCs) 26 7 7 7 7 7 7 7 8 8 8 9

8 CV Connections 0 0 0 0 73 1 1 1 1 1 1 1

9 OH Connections 0 0 0 0 113 0 0 0 0 0 0 0

10 Whalehead Connections 0 0 0 0 836 13 9 0 0 0 0 0

11 New OS Tap Fee 17,000$           $17,425 $17,861 $18,307 $18,765 $19,234 $19,715 $20,208 $20,713 $21,231 $24,021 $27,177

12 New CL Tap Fee 19,000$           $19,475 $19,962 $20,461 $20,972 $21,497 $22,034 $22,585 $23,150 $23,728 $26,847 $30,374

13 New CV/OH Tap Fee 31,000$           $31,775 $32,569 $33,384 $34,218 $35,074 $35,950 $36,849 $37,770 $38,715 $43,802 $49,558

14 New WH Tap Fee 31,000$           $31,775 $32,569 $33,384 $34,218 $35,074 $35,950 $36,849 $37,770 $38,715 $43,802 $49,558

15 Monthly Base Charge Revenue 2,727,747$       2,837,880$       2,952,459$        3,071,664$         5,089,122$         4,920,047$       4,738,378$        4,535,084$       4,327,827$       4,116,512$            2,995,652$           346,853$               

16 Annual Service Charge Revenue 991,908$          1,031,956$       1,073,621$        1,116,969$         2,012,548$         2,041,363$       2,067,663$        2,086,881$       2,106,386$       2,126,184$            2,229,720$           2,341,257$            

17 Interest 11,613$            9,787$               7,001$               6,364$               19,820$           37,905$             51,645$            57,466$            60,082$                21,204$                27,897$                 

18 SUBTOTAL SERVICE CHARGE REVENUES $3,719,655 $3,881,448 $4,035,868 $4,195,635 $7,108,034 $6,981,231 $6,843,947 $6,673,610 $6,491,679 $6,302,778 $5,246,576 $2,716,007

19 Tap Fee (Existing OS Connections) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

20 Tap Fee (Existing CL Connections) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

21 Tap Fee (New OS Connections) $905,481 $240,795 $250,517 $260,632 $271,155 $282,103 $293,493 $305,343 $317,671 $330,497 $402,825 $490,983

22 Tap Fee (New CL Connections) $501,340 $133,322 $138,705 $144,305 $150,131 $156,193 $162,499 $169,060 $175,886 $182,987 $223,034 $271,844

23 Tap Fee Rev (CV Connections) $0 $2,500,666 $38,448 $40,000 $41,615 $43,295 $45,043 $54,901 $66,916

24 Tap Fee Rev (OH Connections) $0 $3,866,657 $0 $0 $0 $0 $0 $0 $0

25 Tap Fee Rev (WH Connections) $0 $28,618,733 $440,013 $326,955 $0 $0 $0 $0 $0

26 SUBTOTAL TAP FEE REVENUES $1,406,821 $374,117 $389,222 $404,937 $35,407,342 $916,756 $822,947 $516,018 $536,852 $558,527 $680,760 $829,743

27 TOTAL REVENUES $5,126,475 $4,255,565 $4,425,090 $4,600,571 $42,515,376 $7,897,988 $7,666,894 $7,189,627 $7,028,531 $6,861,306 $5,927,335 $3,545,749

28   O & M New Plant and Facilities $991,908 $1,016,854 $1,042,428 $1,068,645 $2,044,570 $2,094,680 $2,143,257 $2,185,887 $2,229,477 $2,274,049 $2,512,482 $2,779,255

29   Capital Reserve Fund $208,000 $214,000 $409,000 $419,000 $429,000 $437,000 $446,000 $455,000 $502,000 $556,000

30 SUBTOTAL OPERATION EXPENSES $991,908 $1,016,854 $1,250,428 $1,282,645 $2,453,570 $2,513,680 $2,572,257 $2,622,887 $2,675,477 $2,729,049 $3,014,482 $3,335,255

31 Debt Service for Phase 1 WWTP $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $3,360,398 $0

32 Debt Service for Phase 2 WWTP -$                 -$                 -$                   -$                   35,804,316$       818,260$          818,260$           818,260$          818,260$          818,260$               -$                      

33 Debt Service for Phase 3 WWTP -$                 -$                 -$                   -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

34 SUBTOTAL EXISTING AND NEW DEBT $3,360,398 $3,360,398 $3,360,398 $3,360,398 $39,164,714 $4,178,658 $4,178,658 $4,178,658 $4,178,658 $4,178,658 $3,360,398 $0
35 TOTAL EXPENSE $4,352,306 $4,377,253 $4,610,827 $4,643,044 $41,618,284 $6,692,339 $6,750,915 $6,801,546 $6,854,136 $6,907,707 $6,374,881 $3,335,255

36 Net Gain/Loss $774,169 ($121,687) ($185,737) ($42,472) $897,092 $1,205,649 $915,979 $388,081 $174,395 ($46,402) ($447,545) $210,494

37 Accumulated Cash Flow Balance $774,169 $652,482 $466,745 $424,273 $1,321,365 $2,527,014 $3,442,994 $3,831,075 $4,005,470 $3,959,069 $966,062 $2,070,292

38 Days Cash on Hand 285 234 136 121 197 367 489 533 546 530 117 227

OPTION 4 - OCEAN SANDS, COROLLA LIGHT, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL - LOW GROWTH

TABLE 2-26: CASH FLOW PROJECTION

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #

Fiscal Year

Annual Operation Expenses

Existing and New Debt

Annual Revenues

Sewer Rate and Sales Information
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3. Rate Evaluations – Public/Private Partnership 

3.1 Description of Public/Private Partnership 

Currituck Utilities, LLC and its affiliate, Outer Banks Ventures, Inc. (OBV) have proposed a 
public/private partnership (PPP) with Currituck County for the Regional Outer Banks WWTP.  OBV 
and Currituck Utilities would be responsible for all engineering, construction, and financing of the 
regional WWTP, including reject storage, wastewater treatment, and effluent disposal.  Some 
limited wastewater collection infrastructure from the existing Ocean Sands WWTP to convey 
Ocean Sands flows to the regional WWTP would be included.  OBV would provide green space, 
and access to several ponds in Corolla Light for groundwater disposal. 

Currituck County would be responsible for operations and maintenance of the regional WWTP.  
Under the preliminary terms of the PPP, OBV would lease the wastewater infrastructure to 
Currituck County for a 20-year term.  At the end of the term Currituck County would own all 
wastewater infrastructure for the regional utility and have deeded rights to the land used for the 
WWTP, reject storage, effluent disposal, and groundwater disposal. 

The OBV proposal is based on the same treatment processes and effluent standards as 
recommended in TM 2.  It is recommended that the preliminary infrastructure layouts and 
preliminary information developed in this Master Plan be used in planning under the PPP 
approach.  However, there are two main differences between what OBV proposes for the PPP and 
what Hazen and Sawyer recommended in TM 2.   

The first difference is related to payment for land used for wastewater infrastructure for currently 
unsewered subdivisions.  Since the unsewered areas do not have available land for wastewater 
management, Hazen and Sawyer included land acquisition costs for effluent disposal.  Land costs 
were based on the acreage needed to provide the required effluent disposal capacity for each 
unsewered subdivision and the average cost of undeveloped land on the Currituck Southern Outer 
Banks.  OBV proposes to reduce land costs by planning for “dual use” of property for development 
and for effluent disposal.  OBV proposes to construct facilities above the high-rate infiltration 
disposal basins, such as the regional WWTP, parking garage, and potentially, retail stores.  
Facilities would be constructed on piles that would penetrate through the high-rate infiltration 
basins.  This approach is unprecedented in North Carolina.  Additionally, there are some concerns 
with this dual use approach, as follows: 

• Permittability by NC Division of Water Quality (DWQ). 

• Ease of operation and maintenance of high-rate infiltration basins – infiltration 
basins will require maintenance using heavy equipment such as front end 
loaders or backhoes and there is a concern over clearances and ease with which 
heavy equipment can be operated amongst structural foundations. 

• Reduced net area for disposal – use of pilings and spread footers will reduce the 
net area for effluent disposal, and thus require more area.  
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• Structural stability – overhead structures will be supported on pile foundations.  If 
the piles were designed as friction piles, there could be a potential for washing 
out of soil around the friction piles and causing settlement.  If the pile foundations 
were supported by spread footers, then the net area for disposal could be further 
reduced depending on how NC DWQ views the net disposal area. 

OBV applied for a non-discharge permit for a 600,000 gpd WWTP based on this concept and DWQ 
issued a contingent permit (Permit No. WQ0035060). DWQ required that a permit modification be 
submitted prior to WWTP construction, which would include geotechnical report and detailed 
structural design for the WWTP.  DWQ also referenced the 15 foot setback required between high-
rate infiltration basins and building foundations.  Before DWQ would approve a variance to this 
requirement, it would need to be demonstrated that the support pilings would not penetrate through 
the surficial aquifer and that the above structures could be adequately supported while treated 
effluent is discharged into the basins below. 

The financial terms of the PPP include the following: 

• OBV will acquire the Corolla Light wastewater system from Carolina Water 
Service at a cost of $1,850,000. 

• OBV will acquire the DeGabrielle tract for reject storage and groundwater 
disposal. 

• Currituck County will lease the wastewater system from OBV for a period of 20 
years. 

• Lease payment will be based on a construction cost of $23.50 per gallon capacity 
for any subdivision providing its own land for effluent disposal. 

• Lease payment will be based on a construction cost of $30.00 per gallon capacity 
for any subdivision for which OBV provides land for effluent disposal. 

• Lease payment covers capital costs for wastewater treatment, reject storage, 
effluent pumping and conveyance, effluent disposal, groundwater management 
system, and disposal of groundwater.  Wastewater collection from the existing 
Ocean Sands WWTP to the Regional WWTP is included. 

• Lease payment does not include wastewater collection to new areas that do not 
currently have collection systems such as Ocean Sands Section G and T, Corolla 
Village, Ocean Hill, and Whalehead. 

• Lease payment will be determined based on financing the capital improvements 
over 20 years at 5.5 percent interest and a cost of bond issuance at 2.5 percent. 
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• OBV proposed that impacts initially be set at $4,000 per ERC for Corolla Light 
customers and $5,300 per ERC for Ocean Sands customers.  The difference in 
impact fee accounts for the wastewater collection system to convey Ocean Sands 
flows to the regional WWTP. 

• OBV proposes that impact fees increase annually equal to the amount of the 
lease payment (i.e. so that new customers pay full financing costs for their portion 
of capacity allocation). 

• Currituck County will be responsible for setting customer rates and fees. 

3.2 Assumptions Used In the Rate Evaluation 

In order to project future revenue requirements, as well as revenues to be derived from sewer 
rates, several assumptions were made for the rate evaluation as follows: 

1. Construction costs have been escalated by 2.5 percent per year to the mid-point 
of construction. 

2. Impact fees will be paid at the time that wastewater flow allocation is made by the 
County to a developer or customer.   

3. Capital costs for major wastewater collection infrastructure are included.  Costs for 
wastewater collection within a development are not included and will be borne by 
the developer to extend collection systems to individual customers. 

4. Plant expansions will be timed so that construction will be completed when the 
demand equals 80 percent of the current plant capacity. 

5. No grants will be obtained.    

6. Lease payment is based on financing at 5.5 percent for a 20-year term with a 
2.5 percent cost of bond issuance. 

7. Estimated average household consumption allowance was set at 600 gallons per 
day (gpd) per Equivalent Residential Connection (ERC) for purposes of 
determining capacity requirements.  Cash flow projections show the average 
monthly sewer bill based on an average flow of 170 gpd.   

8. Cash reserves – Rates and fees were set to maintain a minimum of 90 days of 
operating budget.  
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9. Capital Reserve Fund – Provides for major capital and equipment replacement and 
infrastructure rehabilitation.  Cash flow projections include funding of capital 
reserve fund beginning in third year of operation at a rate of approximately 25 
percent of annual O&M costs. 

10. Rate of inflation used for monthly service charges (user rates) was assumed to be 
2.5 percent per year. 

11. Rate of inflation for operation and maintenance costs was assumed to be 
1.0 percent per year. 

3.3 Operating and Maintenance Costs 

Operation and maintenance costs include the costs of daily operations such items as 
administration, billing, engineering, operations, and maintenance.  The actual O&M costs of other 
similar facilities were used as the basis for projecting future O&M expenses.  Additional costs were 
added when significant additions were made to the sewer utility systems, both in plant operation 
costs and miles of line work associated with the sewer lines. The O&M costs were estimated at 
$8.00 per 1,000 gallons treated in 2011 dollars and then escalated at 1.0 percent annually to keep 
pace with inflation and to account for changing economies of scale.   

3.4 Rate Evaluation – Option 1 

3.4.1 Existing and Planned Capital Costs 

The capital costs for each phase of wastewater infrastructure for Option 1 to serve Ocean Sands 
and Corolla Light are provided in Table 3-1.  The escalated construction costs (to the midpoint of 
construction) are shown for reference.  The annual lease payment to OBV for Phase 1 is 
$1,775,000 based on the financing terms discussed above.  This lease payment covers existing 
Ocean Sands and Corolla Light customers as of 2011.  For new customers, the lease payment 
increases by $1,023 per customer as shown in Table 3-4.  The lease payment for new customers 
increases when Phase 2 comes online and is based on 2.5 percent per year escalation from 2011.   

Capital costs are shown for wastewater collection infrastructure that would not be financed by OBV 
but financed separately by the County. 
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Table 3-1:  Capital Costs and Funding – Public-Private Partnership Option 1 

Description   

FY Scheduled 
for 

Construction 

FY 10 
Construction 

Costs 

Escalated 
Construction 

Costs 

Lease 
Payment  
(per ERC) 

Treatment and Disposal          

Phase 1 WWTP (1.2 mgd)  FY 2014 $22,913,000 $22,913,000 $1,023 

Phase 2 WWTP (0.8 mgd 
expansion)  FY 2021 $18,800,000 $24,140,000 $1,313 

  SUBTOTAL $41,713,000 $47,053,000 -- 

Wastewater Collection 
    

 

Ocean Sands  
 

FY 2014 $1,976,000 $2,162,000 -- 

Corolla Light  
 

FY 2014 Costs paid by OBV/Currituck 
Utilities -- 

 
  SUBTOTAL $1,976,000 $2,162,000 -- 

 

3.4.2 Sewer Rates and Fees 

A rate evaluation was conducted to assess user rates and impact fees required to cover the lease 
payment to OBV, debt service for wastewater collection infrastructure, and O&M costs.  A 
projection of O&M costs for Option 1 is shown in Table 3-2, and a cash flow analysis for the 20-
year period is shown in Table 3-3.  This rate evaluation assumes a base sewer charge of $110 per 
month and a service charge of $8.00 per 1,000 gallons.  Rates are increased by 2.5 percent each 
year due to inflation until FY 2019 and then are held constant at a monthly base charge of $116 
and a usage charge of $8.75 per 1,000 gallons.  The impact fees during Phase 1 increase by 
$1,023 each year to compensate for the lease payments not made on the property since FY 2015.  
After the construction of Phase 2, the lease payment increases to account for inflation since the 
construction of Phase 1.  From FY 2021 forward, the impact fees increase by $1,313.   

The projected monthly sewer bill and impacts fees are summarized in Table 3-4 for the 20-year 
period.  Average monthly sewer bills were calculated based on average wastewater flow and 
should represent typical non-summer monthly bill for each ERC.   
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Table 3-4 :  Yearly Rates and Fees – Public-Private Partnership Option 1 –Moderate 
Growth 

Fiscal Year Average Monthly 
Sewer Bill  

Ocean Sands 
Customer Impact Fee 

Corolla Light 
Customer Impact Fee 

FY 2015 $151 $5,300  $4,000  
FY 2016 $155 $6,323  $5,023  
FY 2017 $158 $7,346  $6,046  
FY 2018 $162 $8,369  $7,069  
FY 2019 $161 $9,392  $8,092  
FY 2020 $161 $10,415  $9,115  
FY 2021 $161 $11,438  $10,138  
FY 2022 $161 $12,751  $11,451  
FY 2023 $161 $14,064  $12,764  
FY 2024 $161 $15,377  $14,077  
FY 2029 $161 $21,942  $20,642  
FY 2034 $161 $28,507  $27,207  

 

As with the Public Utility Options 1 and 4, a low-growth scenario was evaluated for the same 
options as part of the Public-Private Partnership.  The growth rate in wastewater flows was reduced 
from 3 percent to 1.5 percent.  A projection of O&M costs for Option 1 – Low Growth is shown in 
Table 3-5, and a cash flow analysis for the 20-year period is shown in Table 3-6.  The resulting 
average monthly bill and impacts fees are summarized in Table 3-7, below. 

Table 3-7 :  Yearly Rates and Fees – Public-Private Partnership Option 1 – Low Growth 

Fiscal Year Average Monthly 
Sewer Bill  

Ocean Sands 
Customer Impact Fee 

Corolla Light 
Customer Impact Fee 

FY 2015 $161  $5,300  $4,000  
FY 2016 $165  $6,323  $5,023  
FY 2017 $169 $7,346  $6,046  
FY 2018 $171  $8,369  $7,069  
FY 2019 $171  $9,392  $8,092  
FY 2020 $171  $10,415  $9,115  
FY 2021 $171  $11,438  $10,138  
FY 2022 $171  $12,751  $11,451  
FY 2023 $171  $14,064  $12,764  
FY 2024 $171  $15,377  $14,077  
FY 2029 $171  $21,942  $20,642  
FY 2034 $171  $28,507  $27,207  
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3.5 Rate Evaluation – Option 4 

3.5.1 Existing and Planned Capital Costs 

The capital costs for each phase of wastewater infrastructure for Option 1 to serve Ocean Sands, 
Corolla Light, Corolla Village, Ocean Hill, and Whalehead are shown in Table 3-8.  The escalated 
construction costs (to the midpoint of construction) are shown for reference.  The annual lease 
payment to OBV for Phase 1 is $1,775,000 based on the financing terms discussed above.  This 
lease payment covers existing Ocean Sands and Corolla Light customers as of 2011.  For new 
customers, the lease payment increases by $1,023 per customer as shown in Table 3-11.  The 
lease payment for new customers increases when subsequent phases come online based on 2.5 
percent per year escalation from 2011.  Capital costs are shown for wastewater collection 
infrastructure that would not be financed by OBV but would be financed separately by the County. 

 

Table 3-8:  Capital Costs and Funding – Public-Private Partnership Option 4 

Description   

FY 
Scheduled 

for 
Construction 

FY 10 
Construction 

Costs 

Escalated 
Construction 

Costs 

Lease 
Payment 
Per ERC 

Treatment and Disposal          

Phase 1 WWTP (1.2 mgd)  FY 2014 $22,913,000 $22,913,000 $1,023 

Phase 2 WWTP (1.0mgd 
expansion)  FY 2018 $27,740,000 $33,882,000 $1,249 

Phase 3 WWTP (0.5 mgd 
expansion)  FY 2024 $10,702,000 $15,187,000 $1,451 

  SUBTOTAL $61,355,000 $71,981,000 -- 

Wastewater Collection 
    

 

Ocean Sands  
 

FY 2013 $1,976,000 $2,162,000 -- 

Corolla Light  
 

FY 2013 Costs paid by OBV/Currituck 
Utilities -- 

Corolla Village and Ocean Hill 
 

FY 2013 $3,352,000 $3,667,000 -- 

Whalehead 
 

FY 2013 $8,168,000 $8,937,000 -- 

 
  SUBTOTAL $13,496,000 $14,766,000 -- 

 

3.5.2 Sewer Rates and Fees 

A rate evaluation was conducted to assess user rates and impact fees required to cover the lease 
payment to OBV, debt service for wastewater collection infrastructure, and O&M costs.  A 
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projection of O&M costs for Option 4 is provided in Table 3-9, and a cash flow analysis for the 20-
year period is provided in Table 3-10.   

This rate evaluation assumes a monthly base charge of $122 and a service charge of $8.00 per 
1,000 gallons.  These values will increase with inflation.  The impact fees for new customers during 
Phase 1 increase by $1,023 each year to account for financing costs of the wastewater capacity.  
During Phase 2, the lease payment increases to $1,249 per ERC for new customers.  The impact 
fee therefore increases $1,249 every year from FY 2018 to FY 2023.  During Phase 3, the lease 
payment is $1,451 per ERC and the impact fee therefore increases $1,451 every year from FY 
2023 forward.  The Phase 2 and 3 lease payments were escalated from the original lease payment 
of $1,023 based on a 2.5 percent inflation rate from FY 2015 until the end of construction for each 
phase. 

The projected monthly sewer bill and impacts fees are summarized in Table 3-11 for the 20-year 
period.  Monthly sewer bills were calculated based on average wastewater flow and should 
represent typical non-summer monthly bill for each ERC.   

Table 3-11:  Yearly Rates and Fees – Public-Private Partnership Option 4 – Moderate Growth 

Fiscal Year 

Average 
Monthly 

Sewer Bill  

Ocean 
Sands 

Customer 
Impact Fee 

Corolla Light 
Customer 
Impact Fee 

Corolla 
Village/Ocean 
Hill Customer 

Impact Fee 

Whalehead 
Customer 

Impact Fee 
FY 2015 $166  $5,300  $4,000  $18,700  $13,100  
FY 2016 $170  $6,323  $5,023  $19,723  $14,123  
FY 2017 $174  $7,346  $6,046  $20,746  $15,146  
FY 2018 $179  $8,369  $7,069  $21,769  $16,169  
FY 2019 $183  $9,619  $8,319  $23,019  $17,419  
FY 2020 $160  $10,869  $9,569  $24,269  $18,669  
FY 2021 $160  $12,119  $10,819  $25,519  $19,919  
FY 2022 $160  $13,369  $12,069  $26,769  $21,169  
FY 2023 $160  $14,619  $13,319  $28,019  $22,419  
FY 2024 $160  $15,869  $14,569  $29,269  $23,669  
FY 2029 $160  $23,119  $21,819  $36,519  $30,919  
FY 2034 $160  $30,369  $29,069  $43,769  $38,169  

 
 
A low-growth scenario was also evaluated to assess impact of 1.5 percent per annum growth rate.  
With fewer new connections each year, the monthly base charge must be increased to cover the 
rent payments to OBV.  A projection of O&M costs for Option 4 – Low Growth is shown in Table 3-
12, and a cash flow analysis for the 20-year period is shown in Table 3-13.  The resulting monthly 
sewer bills and impact fees are summarized below in Table 3-14. 
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Table 3-14:  Yearly Rates and Fees – Public-Private Partnership Option 4 – Low Growth 

Fiscal Year 

Average 
Monthly 

Sewer Bill  

Ocean 
Sands 

Customer 
Impact Fee 

Corolla Light 
Customer 
Impact Fee 

Corolla 
Village/Ocean 
Hill Customer 

Impact Fee 

Whalehead 
Customer 

Impact Fee 
FY 2015 $189  $5,300 $4,000 $18,700 $13,100 
FY 2016 $194  $6,323 $5,023 $19,723 $14,123 
FY 2017 $198  $7,346 $6,046 $20,746 $15,146 
FY 2018 $203  $8,369 $7,069 $21,769 $16,169 
FY 2019 $208  $9,619 $8,319 $23,019 $17,419 
FY 2020 $168  $10,869 $9,569 $24,269 $18,669 
FY 2021 $168  $12,119 $10,819 $25,519 $19,919 
FY 2022 $168  $13,369 $12,069 $26,769 $21,169 
FY 2023 $168  $14,619 $13,319 $28,019 $22,419 
FY 2024 $168  $15,869 $14,569 $29,269 $23,669 
FY 2029 $168  $23,119 $21,819 $36,519 $30,919 
FY 2034 $168  $30,369 $29,069 $43,769 $38,169 

 
  



1 2 3 4 5 6 7 8 9 10 15 20
FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

Summer Monthly Demand (gpd) 779,000                                   802,370                826,441                851,234                876,771                903,075                930,167                958,072                986,814                1,016,418             1,178,307             1,365,981             
Annual Demand (gallons) 116,850,000                            120,355,500         123,966,165         127,685,150         131,515,704         135,461,176         139,525,011         143,710,761         148,022,084         152,462,747         176,746,109         204,897,182         

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66
Annual WWTP O&M $934,800 $972,472 $1,011,663 $1,052,433 $1,094,846 $1,138,968 $1,184,869 $1,232,619 $1,282,294 $1,333,970 $1,625,321 $1,980,305
Collection System O&M -                                           -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

Total O&M New Plant and Facilities $934,800 $972,472 $1,011,663 $1,052,433 $1,094,846 $1,138,968 $1,184,869 $1,232,619 $1,282,294 $1,333,970 $1,625,321 $1,980,305

Fiscal Year

TABLE 3-2:  ANNUAL O&M COSTS

PUBLIC PRIVATE PARTNERSHIP OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - MODERATE GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

1 Base Sewer Charge ($/mo) 110.00$           112.75$            115.57$             118.46$             116.00$             116.00$           116.00$             116.00$            116.00$            116.00$                116.00$                116.00$                 

2 Service Charge ($/1000 gals) 8.00$               $8.20 $8.41 $8.62 $8.75 $8.75 $8.75 $8.75 $8.75 $8.75 $8.75 $8.75

3 Average Monthly Sewer Bill $151 $155 $158 $162 $161 $161 $161 $161 $161 $161 $161 $161

4 Projected Annual Flow (1000s gals) 116,850           120,356            123,966             127,685             131,516             135,461           139,525             143,711            148,022            152,463                176,746                204,897                 

5 Projected Total Connections (ERC) 1,461 1,505 1,550 1,597 1,645 1,694 1,745 1,797 1,851 1,907 2,210 2,562

6 Ocean Sands New Connections (ERCs) 109 29 30 31 32 33 34 35 36 37 43 50

7 Corolla Light New Connections (ERCs) 54 15 15 15 16 16 17 17 18 18 21 25

8 Existing OS Connections (2011) 868

9 Existing CL Connections (2011) 430

10 New OS Tap Fee 5,300$             6,323$              7,346$               8,369$               9,392$               10,415$           11,438$             12,751$            14,064$            15,377$                21,942$                28,507$                 

11 New CL Tap Fee 4,000$             5,023$              6,046$               7,069$               8,092$               9,115$             10,138$             11,451$            12,764$            14,077$                20,642$                27,207$                 

12 Annual Base Charge Revenue 1,928,897$       2,036,433$       2,149,964$        2,269,825$         2,289,408$         2,358,090$       2,428,833$        2,501,698$       2,576,749$       2,654,052$            3,076,773$           3,566,823$            

13 Annual Service Charge Revenue 934,800$          986,915$          1,041,936$        1,100,024$         1,150,762$         1,185,285$       1,220,844$        1,257,469$       1,295,193$       1,334,049$            1,546,528$           1,792,850$            

14 Interest 6,782$              7,958$               7,445$               8,226$               8,648$             9,153$               9,741$              10,399$            11,141$                15,625$                1,519,586$            

15 SUBTOTAL SERVICE CHARGE REVENUES $2,863,697 $3,030,130 $3,199,858 $3,377,293 $3,448,397 $3,552,024 $3,658,830 $3,768,909 $3,882,342 $3,999,242 $4,638,927 $6,879,260

16 Tap Fee (Existing OS Connections) $0 $0 $0 -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

17 Tap Fee (Existing CL Connections) $0 $0 $0 -$                   -$                   -$                 -$                   -$                 -$                  -$                      -$                      -$                       

18 Tap Fee (New OS Connections) $577,391 $185,316 $221,757 $260,218 $300,787 $343,556 $388,621 $446,229 $506,943 $570,899 $944,387 $1,422,366

19 Tap Fee (New CL Connections) $215,875 $72,929 $90,416 $108,886 $128,383 $148,951 $170,638 $198,521 $227,922 $258,909 $440,123 $672,495

20 SUBTOTAL TAP FEE REVENUES $793,266 $258,245 $312,173 $369,104 $429,170 $492,508 $559,259 $644,749 $734,865 $829,808 $1,384,510 $2,094,862

21 TOTAL REVENUES $3,656,963 $3,288,376 $3,512,031 $3,746,397 $3,877,567 $4,044,531 $4,218,089 $4,413,658 $4,617,207 $4,829,050 $6,023,437 $8,974,121

22 O&M New Plant and Facilities [from Annual O&M tab] $934,800 $972,472 $1,011,663 $1,052,433 $1,094,846 $1,138,968 $1,184,869 $1,232,619 $1,282,294 $1,333,970 $1,625,321 $1,980,305
23   Capital Reserve Fund $202,000 $210,000 $219,000 $228,000 $237,000 $247,000 $256,000 $267,000 $325,000 $396,000

24 SUBTOTAL OPERATION EXPENSES $934,800 $972,472 $1,213,663 $1,262,433 $1,313,846 $1,366,968 $1,421,869 $1,479,619 $1,538,294 $1,600,970 $1,950,321 $2,376,305

25 20-yr Lease Existing Customers [from Blueprint] $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000

26 20-yr Lease Ph 1 New Customers [(Line 4 - 1298)*LEASE AMT)] $167,041 $211,888 $258,080 $305,658 $354,664 $405,139 $457,129 $510,679 $565,834 $622,645 $933,309 $1,293,454

27 $1,023 $2,046 $3,069 $4,092 $5,115 $6,138 $7,161 $8,474 $9,787 $11,100 $17,665 $24,230

28 Phase 1 WWTP Impact Fees Paid to OBV $167,041 $89,694 $138,577 $190,312 $245,027 $302,853 $363,929 $443,576 $527,675 $616,421 $1,137,245 $1,808,339

29 OS Collection System $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922

30 SUBTOTAL EXISTING AND NEW DEBT $2,270,004 $2,237,504 $2,332,579 $2,431,893 $2,535,613 $2,643,915 $2,756,980 $2,890,177 $3,029,432 $3,174,988 $4,006,476 $5,037,715
31 TOTAL EXPENSE $3,204,804 $3,209,976 $3,546,242 $3,694,326 $3,849,459 $4,010,883 $4,178,849 $4,369,796 $4,567,725 $4,775,958 $5,956,797 $7,414,020

32 Net Gain/Loss $452,158 $78,400 ($34,211) $52,072 $28,108 $33,648 $39,240 $43,862 $49,481 $53,092 $66,640 $1,560,101

33 Accumulated Cash Flow Balance $452,158 $530,558 $496,347 $548,419 $576,527 $610,175 $649,416 $693,278 $742,759 $795,851 $1,108,308 $2,932,485

34 Days Cash on Hand 177 199 179 190 192 196 200 205 211 218 249 541

TABLE 3-3:  CASH FLOW PROJECTION

PUBLIC PRIVATE PARTNERSHIP OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - MODERATE GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #

Annual Operation Expenses

Debt and Lease Payments

Annual Revenues

Sewer Rate and Sales Information



1 2 3 4 5 6 7 8 9 10 15 20
FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

Summer Monthly Demand (gpd) 779,000                                   790,685                802,545                814,583                826,802                839,204                851,792                864,569                877,538                890,701                959,538                1,033,695             
Annual Demand (gallons) 116,850,000                            118,602,750         120,381,791         122,187,518         124,020,331         125,880,636         127,768,845         129,685,378         131,630,659         133,605,119         143,930,657         155,054,195         

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66
Annual WWTP O&M $934,800 $958,310 $982,412 $1,007,119 $1,032,448 $1,058,415 $1,085,034 $1,112,322 $1,140,297 $1,168,976 $1,323,557 $1,498,579
Collection System O&M -                                           -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

Total O&M New Plant and Facilities $934,800 $958,310 $982,412 $1,007,119 $1,032,448 $1,058,415 $1,085,034 $1,112,322 $1,140,297 $1,168,976 $1,323,557 $1,498,579

Fiscal Year

TABLE 3-5:  ANNUAL O&M COSTS

PUBLIC PRIVATE PARTNERSHIP OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - LOW GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #



1 2 3 4 5 6 7 8 9 10 15 20

FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 29 FY 34

Base Sewer Charge ($/mo) 120.00$           123.00$            126.08$             128.00$             128.00$             128.00$           128.00$             128.00$            128.00$            128.00$                128.00$                128.00$                 

1 Service Charge ($/1000 gals) 8.00$               $8.20 $8.41 $8.50 $8.50 $8.50 $8.50 $8.50 $8.50 $8.50 $8.50 $8.50

2 Average Monthly Sewer Bill $161 $165 $169 $171 $171 $171 $171 $171 $171 $171 $171 $171

3 Projected Annual Flow (1000s gals) 116,850           118,603            120,382             122,188             124,020             125,881           127,769             129,685            131,631            133,605                143,931                155,054                 

4 Projected Total Connections (ERC) 1,378 1,399 1,420 1,441 1,463 1,485 1,507 1,529 1,552 1,576 1,697 1,829

5 Ocean Sands New Connections (ERCs) 53 14 14 14 14 15 15 15 15 16 17 18

6 Corolla Light New Connections (ERCs) 26 7 7 7 7 7 7 7 8 8 8 9

7 New OS Tap Fee 5,300$             6,323$              7,346$               8,369$               9,392$               10,415$           11,438$             12,751$            14,064$            15,377$                21,942$                28,507$                 

8 New CL Tap Fee 4,000$             5,023$              6,046$               7,069$               8,092$               9,115$             10,138$             11,451$            12,764$            14,077$                20,642$                27,207$                 

9 Annual Base Charge Revenue 1,984,325$       2,064,442$       2,147,794$        2,213,297$        2,246,497$        2,280,194$       2,314,397$        2,349,113$       2,384,350$       2,420,115$            2,607,151$           2,808,642$            

10 Annual Service Charge Revenue 934,800$         972,543$          1,011,809$        1,038,594$        1,054,173$        1,069,985$       1,086,035$        1,102,326$       1,118,861$       1,135,644$            1,223,411$           1,317,961$            

11 Interest 4,088$              5,938$               6,049$               6,792$               7,510$             8,183$               8,823$              9,426$              9,972$                  11,680$                1,509,985$            

12 SUBTOTAL SERVICE CHARGE REVENUES $2,919,125 $3,041,073 $3,165,541 $3,257,940 $3,307,462 $3,357,689 $3,408,615 $3,460,262 $3,512,636 $3,565,731 $3,842,241 $5,636,587

13 Tap Fee (Existing OS Connections) $0 $0 $0 -$                   -$                   -$                 -$                  -$                 -$                  -$                      -$                     -$                       

14 Tap Fee (Existing CL Connections) $0 $0 $0 -$                   -$                   -$                 -$                  -$                 -$                  -$                      -$                     -$                       

15 Tap Fee (New OS Connections) $282,297 $87,377 $103,037 $119,146 $135,716 $152,756 $170,277 $192,671 $215,698 $239,373 $367,968 $515,010

16 Tap Fee (New CL Connections) $105,545 $34,386 $42,011 $49,856 $57,927 $66,228 $74,766 $85,716 $96,978 $108,558 $171,488 $243,497

17 SUBTOTAL TAP FEE REVENUES $387,842 $121,764 $145,047 $169,002 $193,643 $218,985 $245,043 $278,387 $312,676 $347,931 $539,456 $758,507

18 TOTAL REVENUES $3,306,967 $3,162,837 $3,310,589 $3,426,942 $3,501,104 $3,576,674 $3,653,658 $3,738,649 $3,825,312 $3,913,662 $4,381,697 $6,395,094

19 O&M New Plant and Facilities [from Annual O&M tab] $934,800 $958,310 $982,412 $1,007,119 $1,032,448 $1,058,415 $1,085,034 $1,112,322 $1,140,297 $1,168,976 $1,323,557 $1,498,579

20   Capital Reserve Fund $196,000 $201,000 $206,000 $212,000 $217,000 $222,000 $228,000 $234,000 $265,000 $300,000

21 SUBTOTAL OPERATION EXPENSES $934,800 $958,310 $1,178,412 $1,208,119 $1,238,448 $1,270,415 $1,302,034 $1,334,322 $1,368,297 $1,402,976 $1,588,557 $1,798,579

22 20-yr Lease Existing Customers [from Blueprint] $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000

23 20-yr Lease Ph 1 New Customers [(Line 4 - 1298)*LEASE AMT)] $81,844 $102,989 $124,452 $146,236 $168,348 $190,791 $213,571 $236,692 $260,160 $283,980 $408,549 $542,745

24 $1,023 $2,046 $3,069 $4,092 $5,115 $6,138 $7,161 $8,474 $9,787 $11,100 $17,665 $24,230

25 Phase 1 WWTP Impact Fees Paid to OBV $81,844 $42,291 $64,388 $87,138 $110,557 $134,658 $159,458 $191,525 $224,519 $258,460 $443,112 $654,763

26 OS Collection System $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922 $180,922

27 SUBTOTAL EXISTING AND NEW DEBT $2,099,610 $2,081,202 $2,124,762 $2,169,297 $2,214,827 $2,261,371 $2,308,950 $2,364,139 $2,420,601 $2,478,362 $2,787,584 $3,133,430

28 TOTAL EXPENSE $3,034,410 $3,039,512 $3,303,174 $3,377,416 $3,453,275 $3,531,786 $3,610,984 $3,698,462 $3,788,899 $3,881,338 $4,376,140 $4,932,009

29 Net Gain/Loss $272,558 $123,325 $7,415 $49,526 $47,829 $44,888 $42,674 $40,187 $36,414 $32,324 $5,557 $1,463,085

30 Accumulated Cash Flow Balance $272,558 $395,882 $403,297 $452,824 $500,653 $545,541 $588,216 $628,403 $664,816 $697,140 $784,204 $2,195,404

31 Days Cash on Hand 106 151 150 164 177 188 198 206 213 218 216 535

TABLE 3-6:  CASH FLOW PROJECTION

PUBLIC PRIVATE PARTNERSHIP OPTION 1 - OCEAN SANDS AND COROLLA LIGHT - LOW GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Operational Year #

Annual Operation Expenses

Debt and Lease Payments

Annual Revenues

Sewer Rate and Sales Information



1 2 3 4 5 6 7 8 9 10 15 20

FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

Summer Monthly Demand (gpd) 876,546                                     902,843                929,928                957,826                1,608,089             1,644,588             1,676,448             1,709,263             1,743,063             1,777,877             1,968,254             2,188,629             
Annual Demand (gallons) 131,481,939                              135,426,397         139,489,189         143,673,865         241,213,281         246,688,235         251,467,182         256,389,498         261,459,483         266,681,567         295,238,066         328,294,376         

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66
Annual WWTP O&M $1,051,856 $1,094,245 $1,138,343 $1,184,219 $2,008,060 $2,074,175 $2,135,500 $2,199,074 $2,264,985 $2,333,326 $2,714,948 $3,172,923
Collection System O&M -                                            -                        -                        -                        183,000                184,830                186,678                188,545                190,431                192,335                202,146                212,457                

Total O&M New Plant and Facilities $1,051,856 $1,094,245 $1,138,343 $1,184,219 $2,191,060 $2,259,005 $2,322,178 $2,387,619 $2,455,416 $2,525,660 $2,917,094 $3,385,380

Operational Year #

Fiscal Year

TABLE 3-9:  ANNUAL O&M COSTS

PUBLIC PRIVATE PARTNERSHIP OPTION 4 - OCEAN SANDS AND COROLLA LIGHT

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS



1 2 3 4 5 6 7 8 9 10 15 20

FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

1 Monthly Base Charge 125$                $128.13 $131.33 $134.61 $137.98 $114.00 $114.00 $114.00 $114.00 $114.00 $114.00 $114.00

2 Service Charge ($/1000 gals) $8.00 $8.20 $8.41 $8.62 $8.83 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00

3 Average Monthly Sewer Bill $166 $170 $174 $179 $183 $160 $160 $160 $160 $160 $160 $160

4 Projected Annual Flow (1000s gals) 131,482           135,426            139,489             143,674             241,213             246,688              251,467              256,389              261,459              266,682                295,238                328,294                 

5 Projected Total Connections (ERC) 1,461 1,505 1,550 1,596 2,680 2,741 2,794 2,849 2,905 2,963 3,280 3,648

6 Ocean Sands New Connections (ERCs) 109 29 30 31 32 33 34 35 36 37 43 50

7 Corolla Light New Connections (ERCs) 54 15 15 15 16 16 17 17 18 18 21 25

8 CV Connections 0 0 0 0 74 2 2 2 2 3 3 0

9 OH Connections 0 0 0 0 113 0 0 0 0 0 0 0

10 Whalehead Connections 0 0 0 0 849 9 0 0 0 0 0 0

11 New OS Tap Fee 5,300$             6,323$              7,346$               8,369$               9,619$               10,869$              12,119$              13,369$              14,619$              15,869$                23,119$                30,369$                 

12 New CL Tap Fee 4,000$             5,023$              6,046$               7,069$               8,319$               9,569$                10,819$              12,069$              13,319$              14,569$                21,819$                29,069$                 

13 New CV/OH Tap Fee 18,700$           19,723$            20,746$             21,769$             23,019$             24,269$              25,519$              26,769$              28,019$              29,269$                36,519$                43,769$                 

14 New WH Tap Fee 13,100$           14,123$            15,146$             16,169$             17,419$             18,669$              19,919$              21,169$              22,419$              23,669$                30,919$                38,169$                 

15 Monthly Base Charge Revenue 2,191,366$       2,313,534$       2,442,514$        2,578,684$         4,437,572$         3,749,661$         3,822,301$         3,897,120$         3,974,184$         4,053,560$            4,487,619$           4,990,075$            

16 Annual Service Charge Revenue 1,051,856$       1,110,496$       1,172,407$        1,237,768$         2,130,035$         2,220,194$         2,263,205$         2,307,505$         2,353,135$         2,400,134$            2,657,143$           2,954,649$            

17 Interest 10,731$            16,157$             19,829$             25,120$             9,514$                12,010$              13,130$              14,127$              15,009$                17,060$                1,463,381$            

18 SUBTOTAL SERVICE CHARGE REVENUES $3,243,221 $3,434,762 $3,631,077 $3,836,281 $6,592,727 $5,979,369 $6,097,516 $6,217,756 $6,341,446 $6,468,703 $7,161,821 $9,408,105

19 Tap Fee (New OS Connections) $577,391 $185,316 $221,757 $260,218 $308,057 $358,532 $411,759 $467,856 $526,948 $589,165 $995,045 $1,515,271

20 Tap Fee (New CL Connections) $215,875 $72,929 $90,416 $108,886 $131,984 $156,370 $182,101 $209,234 $237,832 $267,958 $465,219 $718,520

21 Tap Fee Rev (CV Connections) $0 $1,707,089 $53,994 $58,478 $63,183 $68,117 $73,291 $106,010 $0

22 Tap Fee Rev (OH Connections) $0 $2,601,147 $0 $0 $0 $0 $0 $0 $0

23 Tap Fee Rev (WH Connections) $0 $14,783,854 $173,248 $0 $0 $0 $0 $0 $0

24 SUBTOTAL TAP FEE REVENUES $793,266 $258,245 $312,173 $369,104 $19,532,131 $742,145 $652,337 $740,273 $832,898 $930,414 $1,566,274 $2,233,791

25 TOTAL REVENUES $4,036,487 $3,693,007 $3,943,250 $4,205,385 $26,124,858 $6,721,514 $6,749,853 $6,958,029 $7,174,344 $7,399,116 $8,728,095 $11,641,896

26   O & M New Plant and Facilities $1,051,856 $1,094,245 $1,138,343 $1,184,219 $2,191,060 $2,259,005 $2,322,178 $2,387,619 $2,455,416 $2,525,660 $2,917,094 $3,385,380
27   Capital Reserve Fund $228,000 $237,000 $438,000 $452,000 $464,000 $478,000 $491,000 $505,000 $583,000 $677,000

28 SUBTOTAL OPERATION EXPENSES $1,051,856 $1,094,245 $1,366,343 $1,421,219 $2,629,060 $2,711,005 $2,786,178 $2,865,619 $2,946,416 $3,030,660 $3,500,094 $4,062,380

29 20-yr Lease Existing Customers [from Blueprint] $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000

30 20-yr Lease Ph 1 New Customers  [(Line 4 - 1298)*LEASE AMT)] $166,657 $211,493 $257,673 $305,239 $1,413,937 $1,476,169 $1,530,490 $1,586,440 $1,644,069 $1,703,426 $2,028,019 $2,403,759

31 WWTP Impact Fees Paid to OBV - OS/CL 1,023$             2,046$              3,069$               4,092$               5,342$               6,592$                7,842$                9,092$                10,342$              11,592$                18,842$                26,092$                 

32 WWTP Impact Fees Paid to OBV - unsewered 3,723$             4,746$              5,769$               6,792$               8,042$               9,292$                10,542$              11,792$              13,042$              14,292$                21,542$                28,792$                 

33 Impact Fees Paid to OBV $166,657 $89,671 $138,541 $190,263 $8,586,382 $432,073 $422,593 $503,636 $589,162 $679,365 $1,275,240 $1,946,804

34 OS Collection System $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895

35 Collection System for Unsewered Areas $0 $0 $0 $0 $12,600,000 $0 $0 $0 $0 $0 $0 $0

36 SUBTOTAL EXISTING AND NEW DEBT $2,269,209 $2,237,058 $2,332,109 $2,431,397 $24,536,214 $3,844,137 $3,888,977 $4,025,971 $4,169,125 $4,318,686 $5,239,153 $6,286,458
37 TOTAL EXPENSE $3,321,065 $3,331,303 $3,698,452 $3,852,615 $27,165,274 $6,555,141 $6,675,155 $6,891,590 $7,115,541 $7,349,347 $8,739,248 $10,348,838

38 Net Gain/Loss $715,422 $361,704 $244,798 $352,770 ($1,040,416) $166,373 $74,698 $66,439 $58,803 $49,769 ($11,152) $1,293,058

39 Accumulated Cash Flow Balance $715,422 $1,077,126 $1,321,924 $1,674,694 $634,278 $800,651 $875,349 $941,789 $1,000,592 $1,050,361 $1,126,201 $2,251,773

40 Days Cash on Hand 248 359 353 430 88 108 115 120 124 127 117 202

Operational Year #

Fiscal Year

Annual Operation Expenses

Debt and Lease Payments

TABLE 3-10:  CASH FLOW PROJECTION

PUBLIC PRIVATE PARTNERSHIP OPTION 4 - OCEAN SANDS, COROLLA LIGHT, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Annual Revenues

Sewer Rate and Sales Information



1 2 3 4 5 6 7 8 9 10 15 20

FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

Summer Monthly Demand (gpd) 826,590                                     838,989                851,574                864,347                1,490,575             1,512,121             1,531,603             1,545,838             1,560,286             1,574,951             1,651,644             1,734,264             
Annual Demand (gallons) 123,988,490                              125,848,317         127,736,042         129,652,083         223,586,314         226,818,161         229,740,375         231,875,631         234,042,915         236,242,709         247,746,642         260,139,646         

Unit WWTP O&M Costs ($/1000 gals) $8.00 $8.08 $8.16 $8.24 $8.32 $8.41 $8.49 $8.58 $8.66 $8.75 $9.20 $9.66
Annual WWTP O&M $991,908 $1,016,854 $1,042,428 $1,068,645 $1,861,319 $1,907,105 $1,950,992 $1,988,816 $2,027,480 $2,067,001 $2,278,227 $2,514,216
Collection System O&M -                                            -                        -                        -                        $183,000 $184,830 $186,678 $188,545 $190,431 $192,335 $202,146 $212,457

Total O&M New Plant and Facilities $991,908 $1,016,854 $1,042,428 $1,068,645 $2,044,319 $2,091,935 $2,137,671 $2,177,362 $2,217,910 $2,259,336 $2,480,373 $2,726,674

Operational Year #

Fiscal Year

TABLE 3-12:  ANNUAL O&M COSTS

PUBLIC PRIVATE PARTNERSHIP OPTION 4 - OCEAN SANDS AND COROLLA LIGHT - LOW GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS



1 2 3 4 5 6 7 8 9 10 15 20

FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 28 FY 33

1 Monthly Base Charge $148 $152 $155 $159 $163 $122 $122 $122 $122 $122 $122 $122

2 Service Charge ($/1000 gals) $8.00 $8.20 $8.41 $8.62 $8.75 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00 $9.00

3 Average Monthly Sewer Bill $189 $194 $198 $203 $208 $168 $168 $168 $168 $168 $168 $168

4 Projected Annual Flow (1000s gals) 123,988           125,848            127,736             129,652             223,586             226,818              229,740              231,876              234,043              236,243                247,747                260,140                 

5 Projected Total Connections (ERC) 1,378 1,398 1,419 1,441 2,484 2,520 2,553 2,576 2,600 2,625 2,753 2,890

6 Ocean Sands New Connections (ERCs) 53 14 14 14 14 15 15 15 15 16 17 18

7 Corolla Light New Connections (ERCs) 26 7 7 7 7 7 7 7 8 8 8 9

8 CV Connections 0 0 0 0 73 1 1 1 1 1 1 1

9 OH Connections 0 0 0 0 113 0 0 0 0 0 0 0

10 Whalehead Connections 0 0 0 0 836 13 9 0 0 0 0 0

11 New OS Tap Fee 5,300$             6,323$              7,346$               8,369$               9,619$               10,869$              12,119$              13,369$              14,619$              15,869$                23,119$                30,369$                 

12 New CL Tap Fee 4,000$             5,023$              6,046$               7,069$               8,319$               9,569$                10,819$              12,069$              13,319$              14,569$                21,819$                29,069$                 

13 New CV/OH Tap Fee 18,700$           19,723$            20,746$             21,769$             23,019$             24,269$              25,519$              26,769$              28,019$              29,269$                36,519$                43,769$                 

14 New WH Tap Fee 13,100$           14,123$            15,146$             16,169$             17,419$             18,669$              19,919$              21,169$              22,419$              23,669$                30,919$                38,169$                 

15 Monthly Base Charge Revenue 2,446,706$       2,545,492$       2,648,266$        2,755,190$         4,870,136$         3,689,575$         3,737,110$         3,771,844$         3,807,098$         3,842,881$            4,030,012$           4,231,605$            

16 Annual Service Charge Revenue 991,908$          1,031,956$       1,073,621$        1,116,969$         1,956,380$         2,041,363$         2,067,663$         2,086,881$         2,106,386$         2,126,184$            2,229,720$           2,341,257$            

17 Interest 11,035$            20,224$             27,910$             37,173$             9,839$                13,860$              17,177$              19,032$              20,647$                24,908$                1,470,483$            

18 SUBTOTAL SERVICE CHARGE REVENUES $3,438,614 $3,588,484 $3,742,112 $3,900,069 $6,863,690 $5,740,778 $5,818,634 $5,875,901 $5,932,516 $5,989,713 $6,284,640 $8,043,344

19 Tap Fee (New OS Connections) $282,297 $87,377 $103,037 $119,146 $138,996 $159,415 $180,415 $202,009 $224,210 $247,032 $387,706 $548,649

20 Tap Fee (New CL Connections) $105,545 $34,386 $42,011 $49,856 $59,552 $69,527 $79,789 $90,342 $101,195 $112,352 $181,266 $260,161

21 Tap Fee Rev (CV Connections) $0 $1,682,229 $26,604 $28,394 $30,231 $32,117 $34,054 $45,772 $59,099

22 Tap Fee Rev (OH Connections) $0 $2,593,436 $8,130 $0 $0 $0 $0 $0 $0

23 Tap Fee Rev (WH Connections) $0 $14,568,555 $234,210 $181,155 $0 $0 $0 $0 $0

24 SUBTOTAL TAP FEE REVENUES $387,842 $121,764 $145,047 $169,002 $19,042,767 $497,886 $469,752 $322,582 $357,522 $393,438 $614,745 $867,909

25 TOTAL REVENUES $3,826,456 $3,710,247 $3,887,159 $4,069,071 $25,906,457 $6,238,664 $6,288,386 $6,198,483 $6,290,038 $6,383,150 $6,899,385 $8,911,254

26   O & M New Plant and Facilities $991,908 $1,016,854 $1,042,428 $1,068,645 $2,044,319 $2,091,935 $2,137,671 $2,177,362 $2,217,910 $2,259,336 $2,480,373 $2,726,674

27   Capital Reserve Fund $208,000 $214,000 $409,000 $418,000 $428,000 $435,000 $444,000 $452,000 $496,000 $545,000

28 SUBTOTAL OPERATION EXPENSES $991,908 $1,016,854 $1,250,428 $1,282,645 $2,453,319 $2,509,935 $2,565,671 $2,612,362 $2,661,910 $2,711,336 $2,976,373 $3,271,674

29 20-yr Lease Existing Customers [from Blueprint] $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000 $1,755,000

30 20-yr Lease Ph 1 New Customers  [(Line 4 - 1298)*LEASE AMT)] $81,482 $102,622 $124,079 $145,858 $1,213,577 $1,250,312 $1,283,528 $1,307,799 $1,332,434 $1,357,438 $1,488,199 $1,629,067

31 WWTP Impact Fees Paid to OBV - OS/CL 1,023$             2,046$              3,069$               4,092$               5,342$               6,592$                7,842$                9,092$                10,342$              11,592$                18,842$                26,092$                 

32 WWTP Impact Fees Paid to OBV - unsewered 3,723$             4,746$              5,769$               6,792$               8,042$               9,292$                10,542$              11,792$              13,042$              14,292$                21,542$                28,792$                 

33 Impact Fees Paid to OBV $81,482 $42,280 $64,371 $87,116 $8,335,202 $274,452 $282,182 $218,757 $252,140 $286,475 $499,515 $743,774

34 OS Collection System $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895 $180,895

35 Collection System for Unsewered Areas $0 $0 $0 $0 $13,790,747 $0 $0 $0 $0 $0 $0 $0

36 SUBTOTAL EXISTING AND NEW DEBT $2,098,858 $2,080,797 $2,124,345 $2,168,869 $25,275,421 $3,460,659 $3,501,605 $3,462,451 $3,520,468 $3,579,808 $3,923,610 $4,308,736
37 TOTAL EXPENSE $3,090,766 $3,097,651 $3,374,773 $3,451,514 $27,728,739 $5,970,594 $6,067,275 $6,074,813 $6,182,378 $6,291,144 $6,899,982 $7,580,409

38 Net Gain/Loss $735,690 $612,596 $512,386 $617,557 ($1,822,282) $268,070 $221,111 $123,671 $107,660 $92,007 ($598) $1,330,844

39 Accumulated Cash Flow Balance $735,690 $1,348,286 $1,860,672 $2,478,229 $655,947 $924,017 $1,145,128 $1,268,798 $1,376,458 $1,468,465 $1,659,924 $2,763,017

40 Days Cash on Hand 271 484 543 705 98 134 163 177 189 198 204 308

TABLE 3-13:  CASH FLOW PROJECTION

PUBLIC PRIVATE PARTNERSHIP OPTION 4 - OCEAN SANDS, COROLLA LIGHT, WHALEHEAD, COROLLA VILLAGE, OCEAN HILL - LOW GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK OUTER BANKS

Annual Revenues

Sewer Rate and Sales Information

Operational Year #

Fiscal Year

Annual Operation Expenses

Debt and Lease Payments
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4. Summary and Recommendations 

4.1 Rate Evaluation Summary  

This Comprehensive Wastewater Master Plan evaluated two options that included Monteray 
Shores (Options 2 and 3).  These options were included to evaluate costs if the County desired to 
serve the Monteray Shores customers by constructing new capacity in the regional wastewater 
utility.  However, the evaluations included herein do not account for the acquisition cost of the 
Monteray Shores wastewater system from Carolina Water Services Inc.  The rate evaluations lead 
to a conclusion that serving Monteray Shores area from a regional utility is not economically viable 
even without consideration of acquisition costs for the private utility.  Currituck County and Carolina 
Water Services have not negotiated transfer of the private utility to the County so the economic 
feasibility of the County acquiring the private utility and operating the existing wastewater 
infrastructure is not known at this time. 

The remaining options are Option 1 (Ocean Sands and Corolla Light) and Option 4 (Ocean Sands, 
Corolla Light, and the unsewered areas).  For these two service area options, a comparison of the 
rate evaluation for the public approach and the public/private partnership are shown in Tables 4-1 
(Moderate Growth) and 4-2 (Low Growth).   

Under the PPP approach, impact fees would generally be lower.  Initially, impact fees under the 
PPP approach would be considerably lower (about 70 to 80 percent) than under the Public Utility 
Approach.  Impact fees would increase more rapidly under the PPP approach and at the end of the 
20-year planning horizon, would be 12 percent higher for Ocean Sands and 4 to 23 percent lower 
for the other service areas. 

For Option 1, monthly sewer bills would be higher initially under the Public Utility Approach, but 
could be reduced considerably once the debt for the Phase 1 project is retired.  For Option 4, 
monthly sewer bills would be lower under the Public Utility Approach throughout the 20-year 
planning horizon.  Monthly sewer bills were escalated at 2.5 percent per year until the 20-year cash 
flow analyses showed it was no longer necessary to inflate rates to cover expenses and maintain 
cash reserves.  The actual timing and magnitude of required rate increases will be subject to 
current costs (i.e. inflationary pressures), the rate of growth, and timing of impact fee revenue 
collection.   

Rates and fees were also evaluated with a 1.5 percent annual growth rate.  Rates would be higher 
under this scenario to cover the lower rate of impact fee collection.  For the Public Utility Approach, 
monthly sewer bills would be approximately 22 percent higher.  For the Public Utility Approach, 
monthly sewer bills would need to be approximately 3 percent higher, which demonstrates that 
OBV assumes much of the risk related to growth rates and impact fee collection under the PPP 
approach. 

  



Table 4-1:  COMPARISON OF RATE EVALUATIONS FOR PUBLIC AND PUBLIC-PRIVATE OPTIONS - MODERATE GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK COUNTY SOUTHERN OUTER BANKS

Currituck County and Currituck Utilities

Fiscal Year
Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

CV/OH 

Customer 

Impact Fee

WH 

Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

CV/OH 

Customer 

Impact Fee

WH 

Customer 

Impact Fee
FY 2015 $161 $20,000 $23,000 $166 $17,000 $19,000 $31,000 $31,000 $151 $5,300 $4,000 $166 $5,300 $4,000 $18,700 $13,100 

FY 2016 $165 $20,500 $23,575 $170 $17,425 $19,475 $31,775 $31,775 $155 $6,323 $5,023 $170 $6,323 $5,023 $19,723 $14,123 

FY 2017 $169 $21,013 $24,164 $174 $17,861 $19,962 $32,569 $32,569 $158 $7,346 $6,046 $174 $7,346 $6,046 $20,746 $15,146 

FY 2018 $173 $21,538 $24,768 $179 $18,307 $20,461 $33,384 $33,384 $162 $8,369 $7,069 $179 $8,369 $7,069 $21,769 $16,169 

FY 2019 $177 $22,076 $25,388 $176 $18,765 $20,972 $34,218 $34,218 $161 $9,392 $8,092 $183 $9,619 $8,319 $23,019 $17,419 

FY 2020 $182 $22,628 $26,022 $171 $19,234 $21,497 $35,074 $35,074 $161 $10,415 $9,115 $160 $10,869 $9,569 $24,269 $18,669 

FY 2021 $186 $23,194 $26,673 $166 $19,715 $22,034 $35,950 $35,950 $161 $11,438 $10,138 $160 $12,119 $10,819 $25,519 $19,919 

FY 2022 $191 $23,774 $27,340 $161 $20,208 $22,585 $36,849 $36,849 $161 $12,751 $11,451 $160 $13,369 $12,069 $26,769 $21,169 

FY 2023 $196 $24,368 $28,023 $156 $20,713 $23,150 $37,770 $37,770 $161 $14,064 $12,764 $160 $14,619 $13,319 $28,019 $22,419 

FY 2024 $201 $24,977 $28,724 $151 $21,231 $23,728 $38,715 $38,715 $161 $15,377 $14,077 $160 $15,869 $14,569 $29,269 $23,669 

FY 2025 $206 $25,602 $29,442 $146 $21,761 $24,322 $39,683 $39,683 $161 $16,690 $15,390 $160 $17,319 $16,019 $30,719 $25,119 

FY 2026 $208 $26,242 $30,178 $141 $22,305 $24,930 $40,675 $40,675 $161 $18,003 $16,703 $160 $18,769 $17,469 $32,169 $26,569 

FY 2027 $200 $26,898 $30,932 $136 $22,863 $25,553 $41,692 $41,692 $161 $19,316 $18,016 $160 $20,219 $18,919 $33,619 $28,019

FY 2028 $192 $27,570 $31,706 $131 $23,435 $26,192 $42,734 $42,734 $161 $20,629 $19,329 $160 $21,669 $20,369 $35,069 $29,469

FY 2029 $184 $28,259 $32,498 $126 $24,021 $26,847 $43,802 $43,802 $161 $21,942 $20,642 $160 $23,119 $21,819 $36,519 $30,919

FY 2030 $76 $28,966 $33,311 $71 $24,621 $27,518 $44,897 $44,897 $161 $23,255 $21,955 $160 $24,569 $23,269 $37,969 $32,369

FY 2031 $68 $29,690 $34,144 $66 $25,237 $28,206 $46,020 $46,020 $161 $24,568 $23,268 $160 $26,019 $24,719 $39,419 $33,819

FY 2032 $60 $30,432 $34,997 $61 $25,868 $28,911 $47,170 $47,170 $161 $25,881 $24,581 $160 $27,469 $26,169 $40,869 $35,269

FY 2033 $52 $31,193 $35,872 $56 $26,514 $29,634 $48,349 $48,349 $161 $27,194 $25,894 $160 $28,919 $27,619 $42,319 $36,719

FY 2034 $52 $31,973 $36,769 $51 $27,177 $30,374 $49,558 $49,558 $161 $28,507 $27,207 $160 $30,369 $29,069 $43,769 $38,169

Notes:

OS = Ocean Sands

CL = Corolla Light

CV = Corolla Village

OH = Ocean Hill

WH = Whalehead

Option 4 - Public Utility Option 1 - Pubic-Private Partnership Option 4 - Pubic-Private PartnershipOption 1 - Public Utility



Table 4-2:  COMPARISON OF RATE EVALUATIONS FOR PUBLIC AND PUBLIC-PRIVATE OPTIONS - LOW GROWTH

COMPREHENSIVE WASTEWATER MASTER PLAN FOR THE CURRITUCK COUNTY SOUTHERN OUTER BANKS

Currituck County and Currituck Utilities

Fiscal Year
Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

CV/OH 

Customer 

Impact Fee

WH 

Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

Average 

Monthly 

Sewer Bill 

OS Customer 

Impact Fee

CL Customer 

Impact Fee

CV/OH 

Customer 

Impact Fee

WH 

Customer 

Impact Fee
FY 2015 $197 $20,000 $21,000 $206 $17,000 $19,000 $31,000 $31,000 $161 $5,300 $4,000 $189 $5,300 $4,000 $18,700 $13,100 

FY 2016 $202 $20,500 $21,525 $211 $17,425 $19,475 $31,775 $31,775 $165 $6,323 $5,023 $194 $6,323 $5,023 $19,723 $14,123 

FY 2017 $207 $21,013 $22,063 $216 $17,861 $19,962 $32,569 $32,569 $169 $7,346 $6,046 $198 $7,346 $6,046 $20,746 $15,146 

FY 2018 $212 $21,538 $22,615 $222 $18,307 $20,461 $33,384 $33,384 $171 $8,369 $7,069 $203 $8,369 $7,069 $21,769 $16,169 

FY 2019 $217 $22,076 $23,180 $217 $18,765 $20,972 $34,218 $34,218 $171 $9,392 $8,092 $208 $9,619 $8,319 $23,019 $17,419 

FY 2020 $216 $22,628 $23,760 $209 $19,234 $21,497 $35,074 $35,074 $171 $10,415 $9,115 $168 $10,869 $9,569 $24,269 $18,669 

FY 2021 $212 $23,194 $24,354 $201 $19,715 $22,034 $35,950 $35,950 $171 $11,438 $10,138 $168 $12,119 $10,819 $25,519 $19,919 

FY 2022 $208 $23,774 $24,962 $193 $20,208 $22,585 $36,849 $36,849 $171 $12,751 $11,451 $168 $13,369 $12,069 $26,769 $21,169 

FY 2023 $204 $24,368 $25,586 $185 $20,713 $23,150 $37,770 $37,770 $171 $14,064 $12,764 $168 $14,619 $13,319 $28,019 $22,419 

FY 2024 $201 $24,977 $26,226 $177 $21,231 $23,728 $38,715 $38,715 $171 $15,377 $14,077 $168 $15,869 $14,569 $29,269 $23,669 

FY 2025 $198 $25,602 $26,882 $169 $21,761 $24,322 $39,683 $39,683 $171 $16,690 $15,390 $168 $17,319 $16,019 $30,719 $25,119 

FY 2026 $195 $26,242 $27,554 $161 $22,305 $24,930 $40,675 $40,675 $171 $18,003 $16,703 $168 $18,769 $17,469 $32,169 $26,569 

FY 2027 $192 $26,898 $28,243 $153 $22,863 $25,553 $41,692 $41,692 $171 $19,316 $18,016 $168 $20,219 $18,919 $33,619 $28,019

FY 2028 $189 $27,570 $28,949 $145 $23,435 $26,192 $42,734 $42,734 $171 $20,629 $19,329 $168 $21,669 $20,369 $35,069 $29,469

FY 2029 $186 $28,259 $29,672 $137 $24,021 $26,847 $43,802 $43,802 $171 $21,942 $20,642 $168 $23,119 $21,819 $36,519 $30,919

FY 2030 $116 $28,966 $30,414 $56 $24,621 $27,518 $44,897 $44,897 $171 $23,255 $21,955 $168 $24,569 $23,269 $37,969 $32,369

FY 2031 $116 $29,690 $31,175 $56 $25,237 $28,206 $46,020 $46,020 $171 $24,568 $23,268 $168 $26,019 $24,719 $39,419 $33,819

FY 2032 $116 $30,432 $31,954 $56 $25,868 $28,911 $47,170 $47,170 $171 $25,881 $24,581 $168 $27,469 $26,169 $40,869 $35,269

FY 2033 $116 $31,193 $32,753 $56 $26,514 $29,634 $48,349 $48,349 $171 $27,194 $25,894 $168 $28,919 $27,619 $42,319 $36,719

FY 2034 $116 $31,973 $33,572 $56 $27,177 $30,374 $49,558 $49,558 $171 $28,507 $27,207 $168 $30,369 $29,069 $43,769 $38,169

Notes:

OS = Ocean Sands

CL = Corolla Light

CV = Corolla Village

OH = Ocean Hill

WH = Whalehead

Option 1 - Pubic-Private Partnership Option 4 - Pubic-Private PartnershipOption 4 - Public UtilityOption 1 - Public Utility



 

 
Page: 

60/64 

Technical Memorandum 4 
Capital Improvements Plan and 

Fiscal Plan 

The advantages of the PPP Approach are as follows: 

• OBV is responsible for financing capital improvements, such that the debt is not 
considered part of the County’s overall debt ratio. 

• The terms of the PPP place more of the financial risk on OBV.  If growth occurs at 
rates less than the 3 percent projected in this Master Plan, then existing 
customers would be more protected from rate increases than under the Public 
Utility approach. 

• Lower impact fees. 

• Lower monthly sewer bills initially under each Service Area Option. 

The advantages of the Public Utility Approach are as follows: 

• County would directly control the design and scope of capital improvements. 

• County would be responsible and have direct control over the allocation of 
wastewater capacity to customers. 

• Lower monthly sewer bills by FY 2030 (16th year of operation). 

Under all scenarios, projected rates and fees for a regional utility represent a significant increase 
over current sewer rates.  This is due to higher costs related to advanced treatment to meet new 
effluent standards required by the 2T rules.  Also, the existing WWTP infrastructure is in poor 
condition, so the proposed project includes construction of new capacity and demolition of all 
existing infrastructure.  More detail regarding the cost implications of constructing new wastewater 
capacity can be found in TM No. 2. 

Based on the current rate and fee schedule for the Ocean Sands Water and Sewer District, a 
comparable customer with an average wastewater flow of 170 gpd would have a monthly sewer bill 
of $20.11.  However, the OSWSD sewer rates and fees do not cover current sewer expenses.  
Revenues generated from water rates cover part of the costs to operate the sewer system.  
Therefore, a direct comparison between existing rates and proposed rates and fees for the regional 
system is difficult.  As presented in Table 2-1, O&M costs for the Ocean Sands WWTP and sewer 
collection system have averaged $8.84 per 1,000 gallons treated over the last three years.  The 
projected sewer usage rate for the regional system is initially $8.00 per 1,000 gallons treated in FY 
2015. 

Carolina Water Services has obtained approval from the NC Utilities Commission to increase 
sewer rates for Monteray Shores and Corolla Light to cover the costs of the recent WWTP  
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expansion.  For a customer generating 170 gpd of wastewater, the monthly sewer bill would be 
approximately $91.55 (assuming a 5/8-inch water meter).  Of course, this rate increase will be 
applied to Corolla Light customers, who are not served by the upgraded Monteray Shores WWTP. 

It is worth noting that the ERC used for this Master Plan was 600 gpd based on State design 
guidelines for wastewaster flow and an average residence of five bedrooms.  A typical 3-bedroom 
residence located in the Piedmont may have an average wastewater flow of 200 to 275 gpd.  
Typical wastewater flows for residences on the Outer Banks are higher than in typical communities 
due to the number of bedrooms, number of people residing in vacation homes, and the resort 
nature of the Outer Banks.  Water and wastewater use may be higher since typical customers are 
not inclined to practice the same water conservation behaviors while on vacation that they would at 
home.  

4.2 Recommendations 

Rates and fees for an Outer Banks Regional Wastewater Utility that is either County owned and 
operated or implemented as a Public/Private Partnership between Currituck County and Currituck 
Utilities were evaluated.  The technical aspects and capital costs for both ownership alternatives 
are similar.  The major difference is whether 1) land is acquired from OBV and dedicated solely for 
effluent disposal for unsewered areas as proposed for a County-owned system, or 2) the “dual use” 
approach is utilized where structures are constructed over the high-rate infiltration basins.   

The dual use approach is a new idea that does not have a precedent in North Carolina.  This 
approach could represent a more efficient use of land; however, there are several concerns.  The 
dual use approach may hinder effective operation and maintenance of the high-rate infiltration 
basins.  Additionally, DWQ has not issued a formal permit for this approach even though OBV was 
granted a conditional permit contingent on geotechnical investigation and structural design.  The 
Remaining land suitable for high-rate infiltration is limited on the Outer Banks. Strong growth and 
development is expected to return to the Outer Banks in the near future, so relying on the dual use 
approach is not recommended until proven feasible.  If there is a failure in this approach and other 
available disposal sites are allowed to develop, then wastewater management on the Outer Banks 
could be compromised. 

The results of the financial evaluation are similar for implementing the Outer Banks Regional 
WWTP as either a publically owned utility or as a PPP.  The rate evaluation demonstrated 
comparable monthly sewer bills, lower impacts fees, and higher fund balances with a Public Utility 
approach as compared to the PPP approach.  The results of the rate evaluation are directly 
affected by the assumptions made in the analyses. 

The decision to pursue any of the Service Area Options will be based on many factors, including 
capital costs, rates and fees, water quality and environmental protection, wastewater treatment 
availability, and consultation with the residents in those areas, particularly for unsewered areas.  
Regardless of the service area option selected, it is recommended that the County pursue at least  
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Phase 1 of Service Area Option 1, which includes Ocean Sands and Corolla Light.  The 
recommended Phase 1 project includes construction of a 1.2 mgd regional wastewater system to 
serve the existing Ocean Sands and Corolla Light customers while providing 225,000 gpd excess 
capacity for future customers.  The implementation schedule for Phase 1 is critical since Currituck 
County must meet a strict compliance schedule for the Special Order of Consent (SOC) negotiated 
with DWQ for the Ocean Sands WWTP.  If Currituck County decides to proceed with a regional 
wastewater system, then it must be online by October 2015.   

For Option 4, service to the unsewered areas would begin in Phase 2, which is planned for 
completion in FY 2019.  This would allow time for the County to confirm the level of interest by 
property owners for centralized sewer.  This will require several public meetings or discussions with 
homeowner’s associations to present the Comprehensive Wastewater Master Plan.  Service to the 
unsewered areas will require construction of new wastewater collection systems in Corolla Village, 
Ocean Hill, and Whalehead.  The time to complete collection system construction may be lengthy, 
particularly if substantial road-side construction is limited to the offseason to reduce impacts on 
traffic and vacation rentals during the summer.  Currituck County cannot proceed with Service Area 
Option 4 until these discussions have taken place.  It is recommended that the County proceed 
with Phase 1 of Option 1 in order to meet its required obligations as outlined in the SOC.  Planning 
and design for Phase 1 can be accomplished to allow for future service to the unsewered areas if it 
is later decided to proceed with Option 4. 

If it is decided to utilize the Public-Private Partnership Approach, then the following actions are 
recommended: 

• The initial planning and dedication of land for the regional utility should be based 
on the layouts presented in this Master Plan.  The infrastructure planning in this 
Master Plan includes some conservatism and should be the basis for any legal or 
financial arrangements.  There are some potential options to reduce land and/or 
capital requirements, but these options are contingent upon additional engineering 
design, technical investigations, and/or negotiations with State and federal 
regulatory agencies.  

• The County should have a mechanism to allocate wastewater capacity to new 
customers rather than this function being the sole responsibility of OBV. 

• Land required for the Phase 1 project for the WWTP, reject storage, effluent 
disposal, groundwater management, other infrastructure should be deeded to the 
County.  The County could acquire easements for disposal of groundwater into 
irrigation ponds. 

• The County should be directly involved in the planning and design for the regional system.  
The County should consider retaining an engineering firm to assist in technical reviews, 
and serve as a program manager throughout the design, permitting, and construction of 
the wastewater infrastructure. 
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• Project schedule should be based on the recommended schedule in this Master Plan and 
accounts for environmental review.  OBV has indicated that the SEPA process would not 
be required under the PPP approach.  However, if the County operates, maintains, and 
leases the regional system from OBV, this would be considered by the State as an 
“expenditure of public monies” and SEPA review would be required. 
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ATTACHMENT A: 

Blueprint for the Development of a Regional Wastewater System in Currituck County’s 
Southern Outer Banks, Outer Banks Ventures, March 2011 
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CURRITUCK UTILITIES, LLC’S BLUEPRINT FOR THE 

DEVELOPMENT OF A 
REGIONAL WASTEWATER SYSTEM ON CURRITUCK COUNTY’S 

SOUTHERN OUTER BANKS 
 
The Southern Outer Banks region of Currituck County is confronting stormwater and wastewater 
challenges resulting from residential and commercial development in this ecologically sensitive 
coastal zone. In order for the County to preserve and enhance its tax base, it must solve these 
challenges.  When the Mid-Currituck Bridge opens for traffic in 2016, the County will 
experience a great deal of additional residential and commercial growth.  After the new bridge is 
constructed, it will take about the same amount of time to drive from downtown Norfolk to 
Corolla as it currently takes to drive from downtown Norfolk to the Northern beach 
neighborhoods of Virginia Beach. 
  
Current wastewater systems in the area are privately owned and consist of septic tanks and 
packaged sewer plants that are decades old. Many of these septic tanks and sewer systems are 
now operating outside of design and state standards. The septic tanks and old sewer systems are 
causing environmental problems and elevating health risks. High water tables create situations 
where septic tanks fail to treat sewage during heavy rains.  Consequently, a “break-out” of 
sewage can occur above ground causing untreated sewage to find its way into street puddles, 
ponds and, ultimately, the Currituck Sound.   
  
Currituck County can solve these problems through the implementation of a Regional 
Wastewater System with a central wastewater plant to serve all of the customers in the Currituck 
Southern Outer Banks area. The construction of a state of the art wastewater plant using green 
technology and producing reuse quality water will ensure that the tax base of the County is 
protected and continues to grow. In addition, troubling legal and operational issues caused by the 
present fractured ownership of wastewater treatment systems in this critical area of the County 
will be resolved once and for all. 
 
Currituck Utilities, LLC is in the unique position to offer a solution to resolve these issues.  As 
outlined in this Blueprint, Currituck Utilities and its affiliate, Outer Banks Ventures, Inc. 
(“OBV”), have the land resources, engineers, technology and experience to create a permanent 
wastewater solution for the Currituck County Southern Outer Banks area. Currituck Utilities has 
contracted to purchase the Corolla Light Wastewater System owned by Carolina Water Service 
of North Carolina (“CWS”), and use it as the nucleus of a Regional Wastewater System.  We 
propose that Currituck County will own the collection systems and customers, and will 
ultimately own the Central Wastewater Plant at the end of lease term as discussed below.   
 
The County’s Ocean Sands Wastewater Plant is at the end of its useful life. Currituck Utilities 
proposes that this plant be replaced with capacity from a new Regional Plant to be located either 
on Currituck Utilities’ land in Monteray Shores (formerly the Bob DeGabrielle Tract), or on the 
Corolla Light Phase 11 and 12 parcels that it owns. Currituck Utilities’ construction of a 
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sophisticated advanced treatment system will produce reuse quality effluent that will replace the 
hodge podge of current treatment systems. The Currituck Sound and other Outer Banks 
ecosystems will benefit and be restored from this level of treatment.   
 
Once the new capacity at the Regional Plant site comes online in late 2012 or early 2013, the 
current Ocean Sands wastewater treatment plant will be removed from service.  
  
By combining their respective resources, Currituck County and Currituck Utilities will provide a 
wastewater solution that otherwise could not exist. The overall cost to mainland taxpayers will 
be zero, as they will not be served by the Regional Wastewater System. The cost to the 
customers that are on these current systems will be less than what the private public utilities will 
charge if they replace the existing wastewater plants, and less than what the County will have to 
charge it simply replaces the plant in Ocean Sands without participating in the proposed 
Regional System. A Regional Wastewater System will remain a goal, and never become a 
reality, unless action is taken now. 
  
This Blueprint describes how the relationship between the County and Currituck Utilities will be 
structured and the steps required to create and operate the Regional Wastewater System serving 
the Outer Banks. To accomplish the goals stated herein, Currituck Utilities has assembled a 
group of some of the best experts in wastewater technology, hydrology, finance and business to 
implement a comprehensive plan to create the System.  Final details will be memorialized in 
contracts prepared by the parties, and approved by Currituck County staff and the Board of 
Commissioners. 
 
In short, we envision the County ordering sufficient wastewater capacity in a new plant to be 
constructed by Currituck Utilities on land owned by Currituck Utilities and its affiliate, Outer 
Banks Ventures, Inc., in order to accommodate the residential and commercial needs of the 
Ocean Sands and Corolla Light communities. The disposal of Ocean Sands wastewater flow will 
still be on land in Ocean Sands. Ocean Sands will also continue to provide the green area for the 
wastewater flow applicable to Ocean Sands. 
 
The County will set and charge rates and collect fees from those served by the new plant.  Over 
time, the plant and collection lines will be expanded to accommodate unserved areas and new 
users.  The new plant and collection lines, as expanded over time, will comprise the Regional 
Wastewater System. 
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OUTLINE OF PROPOSAL 
 
A. DEDICATION OF CURRITUCK UTILITIES RESOURCES.   Currituck Utilities 

has contracted to purchase CWS’s wastewater system in Corolla Light. This system will 
be combined with the County’s Oceans Sands System. Additional lands owned by Outer 
Banks Ventures and these two systems will comprise the nucleus of the Regional 
Wastewater System. In addition, Currituck Utilities has assembled a team of engineers 
and professionals that will finalize the Master Plan for the Regional Wastewater System. 
Currituck County and Currituck Utilities have jointly hired Hazen and Sawyer to review 
and ensure that the resources are adequate and that the Regional Plan is viable.  
 
To minimize the effect of land cost on rates for wastewater, OBV will subject its land 
holdings to a dual use (development and disposal to co-exist). This economic benefit to 
OBV allows OBV to dedicate the land required for the Regional System at a much lower 
cost than would otherwise be possible on the Currituck Southern Outer Banks.  

 
B. CENTRAL WASTEWATER PLANT LEASE FOR OPERATIONS. The contract 

between Currituck County and Currituck Utilities will provide for the conveyance of the 
Corolla Light collection system to the County. Currituck Utilities will provide or cause its 
affiliate, OBV, to provide open space, infiltration basins, means of disposal of 
groundwater, required plant expansion, and all improvements and construction required 
to create a complete Regional Wastewater Plant which will be leased to the County.  
 
The County will lease the Regional Plant for a term of 20 years. This term will provide 
Currituck Utilities and OBV with the time and flexibility required to incorporate the 
Regional System’s wastewater disposal areas, groundwater disposal areas, green areas 
and wastewater plant site on their land. Currituck County will lease, operate, and at the 
end of 20 years, own the Regional Wastewater Plant. At the end of the 20 year lease term, 
the plant will be transferred to the County.  
 
During the term of the lease, the County will pay rent to Currituck Utilities equal to the 
amount necessary to fully amortize over 20 years a bond to construct the first phase of the 
Regional Wastewater Plant for Ocean Sands and Corolla Light’s existing customers. This 
bond will be obtained by Currituck Utilities. The lease will be triple net, with the County 
being responsible for the payment of all expenses relating to the Regional Wastewater 
Plant (i.e. taxes, insurance, repairs, wages and so forth). The County’s initial sewer plant 
lease payment to Currituck Utilities will be spread across and paid for by the existing 
customers in Corolla Light and Ocean Sands. The County, by virtue of this lease, will 
control, operate, and maintain the central plant.  
 
The County will set rates and fees as it deems necessary to recover the costs of operating 
and maintaining the wastewater systems and to make the lease payments to Currituck 
Utilities. It is anticipated that the County will hire employees to operate these plants, or 
employ the operator currently used in Ocean Sands, Envirotech. Currituck Utilities will 
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provide additional expertise from its engineering and management teams during the lease 
term to further assist as needed.  

  
C. WASTEWATER PLANT EXPANSIONS. The Regional Wastewater Plant will be 

designed to be expanded in multiple phases to serve the future needs of all of the 
Southern Currituck County communities on the Outer Banks. The first phase will 
accommodate the capacity required by the existing customers in Ocean Sands and Corolla 
Light. In addition, excess capacity will be constructed and paid for by Currituck Utilities 
to be held as inventory and offered for sale to future customers.  
 
This first construction phase of the Regional Plant will consist of a 1.2 MGD plant. The 
expansion of the Regional Wastewater System over time will also serve the communities 
currently using septic tanks and old technology packaged plants. The capacity of the 
Central Plant will be designed so it can be expanded from its initial 1.2 MGD capacity to 
as much as 3.6 MGD using green, state of the art water reuse technology.  Currituck 
Utilities’ engineering team is comprised of Ed Andrews, Carlos Gomez, Rob Burgin, 
Linwood Stroud, and Rick Willis (the “Engineering Team”) who will design the system 
to meet or exceed design parameters (flow capabilities, equalization size, construction 
quality, etc.) as stated herein and will work closely with County staff and Hazen and 
Sawyer to ensure that the improved and enlarged system meets, or exceeds, the County’s 
wastewater needs and design requirements.  The Regional Wastewater System will also 
be designed to mitigate wherever possible the stormwater problems and associated health 
risks confronting several of the Currituck beach communities.  

 
During the 20 year expansion period, Currituck Utilities will provide access to additional 
open space and pond easements located in Corolla Light which may be necessary for the 
infiltration and disposal systems for each expansion of the Regional Wastewater System. 
These dedications will be recorded to benefit Currituck County. At the end of the lease 
term and upon Currituck Utilities’ receipt of payment for all constructed capacity, 
ownership of the leased wastewater system shall be conveyed to Currituck County.  

 
Existing open space in Ocean Sands will be made available by the County to Currituck 
Utilities, at no additional expense to Currituck Utilities, for infiltration ponds or other 
wastewater needs for Ocean Sands existing and new customers. The land in Ocean Sands 
will only be utilized for Ocean Sands’ portion of the total flow. 

 
D.  CALCULATION OF REGIONAL PLANT LEASE PAYMENT FOR EXISTING 

CUSTOMERS. The County’s lease payment to Currituck Utilities is estimated to be 
$1,554,000 per year, payable in monthly installments. This lease payment provides the 
capacity required to serve all existing customers in Ocean Sands and Corolla Light, as 
projected in the Hazen and Sawyer TM2. This price includes upgrades to the disposal 
system in Ocean Sands, which for the immediate future shall remain on the same land in 
Ocean Sands. It pays for ALL PLANT CONSTRUCTION COSTS to create a complete 
Central Wastewater Plant for existing customers.  

 



  3/4/2011 

 5 

  The lease payment for the plant capacity required for the flow from existing customers 
can be summarized as follows: 

 
$          23.50  Construction Cost per Gallon of Capacity for existing 

customers in Ocean Sands and Corolla Light 
        779,000   GPD required for existing flow (Hazen & Sawyer study) 
        155,000  GPD required by NC (20% of existing flow as excess 

capacity) 
        935,000 GPD of flow initially needed by County from CU for existing 

customers in Ocean Sands and Corolla Light (Rounded) 
 
$  21,970,000  Cost for Plant Construction for existing customers ($23.50 x 

935,000) 
$   5,000,000 Impact Fee from Existing customers 
$   16,970,000 Required Bond 
$    1,400,000        Required Interest Reserve Account for Bond 
$       450,000 Bond fees @ 2.5% plus closing costs 
$   18,820,000   Total Bond 
$    1,554,000 Total Annual Payment on Bond (bond amortized over 20 

years at 5.5% interest rate) (This Equals the County’s Annual 
Lease Payment) 

This Lease Payment may be adjusted up or down by the interest rate of the bond. 
Once set, it will not change. 

 
The Lease Payment for the first phase of the Regional Plant proposed by Currituck 
Utilities can be broken down into a cost per customer equivalent, (as per the Hazen and 
Sawyer report - 600 GPD per customer) in the following way: 

 
$   1,554,000 Lease Payment for existing customers     
            1,298 Assumed Customer Equivalents (Per Hazen & Sawyer study) 
$          1,197 Annual Cost of lease per Customer Equivalent  
$   5,000,000 Impact Fee for existing customers 
$          3,852 Impact Fee per customer equivalent 

 
 

The Lease Payment for the first phase of the Regional Plant can also be broken down into 
a cost per GPD:  

 
$   1,554,000 Lease Payment for existing customers 
        779,000 Dedicated Gallons for Ocean Sands and Corolla Light 

existing Customers Equivalents (Per Hazen & Sawyer study) 
$            1.99       Lease Payment per GPD for required plant capacity for 

existing customers in Corolla Light and Ocean Sands 
($1,554,000 divided by 779,000) 
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 E.  CALCULATION OF REGIONAL PLANT LEASE PAYMENT AND IMPACT 
FEE FOR NEW CUSTOMERS.  With this number of $1.99 per GPD of capacity in 
mind, the Lease payment and impact fees that CU proposes for the new connections in 
Corolla Light and Ocean Sands are: 

 
LEASE PAYMENT FOR NEW CUSTOMERS IN OCEAN SANDS AND COROLLA 

LIGHT 
 
$  1.99 Annual Lease Payment per GPD of Plant Capacity   

 (For each new 600 GPD customer equivalent, rent for the central plant will increase by 
$1.99 times 600 GPD, or $1,194 per year) 

 
IMPACT FEE FOR NEW CUSTOMERS IN OCEAN SANDS AND COROLLA LIGHT 

 
To adjust for the fact that the new connections will not be paying for capacity from day 
one, an impact fee will be required for new customers. These impact fees will likely need 
to be modified when the second plant expansion occurs to account for the change in the 
ENR cost index and the cost of bond financing.  

 
$  1.99 Adjusted Annual cost per GPD from above  
$  1.99 Increase in Impact Fee per GPD payable to Currituck 

Utilities each Year for new customers in Corolla Light and 
Ocean Sands starting in year 2 (Year 2 equals $1.99 plus 
$1.99= $3.98, Year 5 equals $1.99 times 5= $9.95, etc.) 

 
ADDITIONAL IMPACT FEE FOR NEW CUSTOMERS NOT IN OCEAN SANDS AND 

COROLLA LIGHT 
 

For new customers that are not in Corolla Light or Ocean Sands there will be an 
additional cost per GPD for new capacity of: 

 
$  4.50 Additional Impact Fee per State required GPD for any 

Customer outside of Corolla Light and Ocean Sands  
 
NOTE: THESE RATES WILL BE ADJUSTED WHEN NEW PLANT CAPACITY IS 
CONSTRUCTED AND WILL BE BASED ON THE CUMULATIVE CHANGE IN 
THE ENR COST OF CONSTRUCTION INDEX SINCE THE LAST EXPANSION. 
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EXAMPLES – EXAMPLES ARE BASED ON 2011 BOND ISSUE AND 2012 PLANT IN 

SERVICE 
 
 
 
EXAMPLE ONE 

 
       600 GPD New House by State Requirements in Corolla Light or 

Ocean Sands in 2014 
$  3,582 Impact Fee paid to Currituck Utilities at Building Permit 

Issuance (600 times $5.97 ($1.99 times 3 years)) 
$  1,194 Increase in annual rent paid by Currituck County to Currituck 

Utilities at Building Permit Issuance ($1.99 times 600) 
 

 
EXAMPLE TWO 

 
       600 GPD New House by State Requirements in Corolla Light or 

Ocean Sands in 2019 
$  9,552 Impact Fee paid to Currituck Utilities at Building Permit 

Issuance (600 times $15.92($1.99 times 8)) 
$  1,194 Increase in annual rent paid by Currituck County to Currituck 

Utilities at Building Permit Issuance 
 
EXAMPLE THREE 

 
       600 GPD New House by State Requirements in Village of 

Corolla in 2014 
$  7,380 Impact Fee paid to Currituck Utilities at Building Permit 

Issuance for Capacity ($7.80 times 600) + ($4.50 times 600) 
$  1,194 Increase in annual rent paid by Currituck County to Currituck 

Utilities at Building Permit Issuance 
EXAMPLE FOUR 

 
       600 GPD New House by State Requirements in Village of 

Corolla in 2019 
$  12,252 Impact Fee paid to Currituck Utilities at Building Permit 

Issuance for Capacity ($15.92 times 600) + ($4.50 times 600) 
$  1,194 Increase in annual rent paid by Currituck County to Currituck 

Utilities at Building Permit Issuance 
 
THIS DOES NOT INCLUDE THE COST FOR CONSTRUCTION OF THE 
COLLECTION SYSTEM IN THE VILLAGE OF COROLLA, JUST PLANT COST. 
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F. PROPOSED SYSTEM RATES. As the owner of the leasehold interest in the central 
plant, and owner of the collection systems and customers, and as the operator of these 
systems, the County will establish the utility rates it deems appropriate. Currituck 
Utilities and Currituck County will jointly notify the North Carolina Utilities 
Commission of the contract for the purchase of the system from Currituck Utilities and 
the lease arrangement for the Regional Plant. Currituck Utilities and the County will also 
jointly seek the Utility Commission’s expedited approval of (1) Currituck Utilities’ 
purchase of the wastewater system from CWS, (2) Currituck Utilities’ lease of the 
Regional Wastewater Plant and sale of the wastewater systems to the County and (3) the 
County’s plan to set wastewater utility rates. 

 
G. COLLECTION SYSTEMS.   Collection systems will be installed in areas which are not 

currently served with central sewer. It is anticipated that collection system connection 
fees will be charged to customers hooking up to the system by the County and remitted to 
Currituck Utilities. These costs can be accounted for and paid by users on a GPD basis in 
each community (similar to how the plant costs are paid by users), or in the alternative, 
frontage fees could be charged by new users to pay these expenses. The Village of 
Corolla will be the first area for this collection system expansion. The collection system 
connection fee for the newly built collection system will be based upon the cost of 
construction. .(See Section F – Required Ordinance)  Currituck Utilities will propose the 
timing and scope of each collection system expansion to the County.  The County may 
either accept that proposal or the County may undertake to install the collection system in 
each unserved area. We believe that Currituck Utilities can do this work as a public 
private entity cheaper than the County can, and provide the financing  

 
H.  REQUIRED ACTION AND ORDINANCE. It is suggested that the County create an 

appropriate political subdivision, with an appropriate management group, to supervise 
and coordinate the responsibilities arising from its operation of the Regional Wastewater 
System. The County must also pass an ordinance that requires all Southern Outer Banks 
property owners currently on septic tanks to hook up to the Regional System during the 
20 year lease period and/or once it is available to serve their property. All new 
construction in areas with collection will be required to hook up and not be allowed to 
use septic tanks. 

 
I. THE RATIONALE FOR CURRITUCK COUNTY TO PARTNER WITH 

CURRITUCK UTILITIES TO DEVELOP A REGIONAL WASTEWATER 
SYSTEM. Currituck Utilities has the land, technical expertise and resources to 
immediately assist with the implementation of this plan to design, permit, and build a 
wastewater plant, and to assist the County with creating this Regional Wastewater 
System.  Upon its implementation, the County will operate a first class system to serve 
Ocean Sands and other communities in an environmentally sensitive fashion.  Moreover, 
the economic vitality and tourism industry on the Outer Banks (and the tax dollars 
associated therewith) will be preserved and will grow. Currituck Utilities has taken or is 
ready to take the following actions: 
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1. In October of 2008, the County requested that Rick Willis send a letter to the 
County regarding his desire to assist the County with the County’s obligation to 
provide wastewater services to the Ocean Sands community.  This letter was 
forwarded by the County to State officials. 

2. Currituck Utilities has a contract to purchase the CWS Corolla Light Wastewater 
system as discussed herein.   

3. Currituck Utilities has met with the North Carolina Utility Commission and 
received guidance for transitioning the ownership and operation of CWS’s 
wastewater systems to Currituck Utilities and Currituck County. 

4. Currituck Utilities has assembled and retained a group of experienced and highly 
respected professionals (the Engineering Team) to study and agree on the 
feasibility of the implementation of a Regional Wastewater System. 

5. Currituck Utilities’ costs and fees described herein are less than those identified 
by Hazen and Sawyer if Currituck County were to attempt to build the Regional 
System without Currituck Utilities.  

6. Ed Andrews has prepared a Hydrogeologic Evaluation dated 10/7/2009, which 
demonstrates that Currituck Utilities can dispose of all effluent generated by the 
regional wastewater system.  

7. The Engineering Team has determined that, for environmental reasons, and to 
assist with current stormwater disposal problems, a regional wastewater system 
should include plans to eliminate all septic tanks which discharge marginally 
treated effluent. 

8. The Engineering Team has determined that the required Regional Wastewater 
Plant should incorporate “green” technology, and apply the highest level of 
treatment reasonably possible to achieve “reuse” quality effluent. 

9. Currituck Utilities intends to form a 501c3 non-profit entity to assist with 
environmental stewardship during the Regional System’s design, construction and 
operation. This entity is expected to draw on all the resources available in North 
Carolina to assist Currituck Utilities in achieving the most environmentally 
sustainable plant design possible. 

10. The Engineering Team, and Hazen and Sawyer, have determined that such a 
regional system is feasible. The Engineers are now prepared to finalize a master 
plan and design the first phase of plant capacity expansion and the related 
collection and disposal systems to serve the Ocean Sands community and Corolla 
Light. It is anticipated that Currituck County will retain Hazen and Sawyer as a 
consultant to review Regional Wastewater Plant design and assure the County that 
the plant design will meet their needs. 

11. The Engineering Team preliminarily determined that a maximum 3,600,000 GPD 
plant would accomplish the goal of eliminating septic tanks and be sufficient for 
the foreseeable residential and commercial growth on the Outer Banks over the 
next 20 years. 

12. Pursuant to the Agreement for Water and Sewer Service – Corolla Light PUD 
dated 3/6/86 between CWS and Currituck Utilities’ affiliate, Outer Banks 
Ventures, Inc. (“OBV”), CWS must obtain OBV’s written consent prior to selling 
the water and wastewater systems located in Corolla Light.  Currituck Utilities 
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will obtain OBV’s required approval of CWS’s sale of its Corolla Light systems 
to Currituck Utilities. 

13. Currituck Utilities will provide or cause its affiliate, OBV, to provide open space, 
infiltration basins, and means of disposal if needed for the required wastewater 
system expansions, which may be critical to create a Regional Wastewater 
System.  

14. Currituck Utilities’ owners have the local knowledge and the business experience 
to efficiently and diligently implement this Regional Wastewater System plan. 

15. As an accommodation to the County, Currituck Utilities will provide access to 
land owned by its affiliate, OBV, for Deep Water wells for the SOBWS. 

 
The relationship between Currituck Utilities and the County described in this Blueprint provides 
the County with the means to permanently control, in an environmentally sensitive manner, the 
delivery and quality of critical wastewater services on the Southern Outer Banks. Currituck 
County, through this undertaking with Currituck Utilities, will ensure that adequate wastewater 
services are available for future residential and commercial growth, thereby directly protecting 
and increasing the County’s tax base.  
 
NEXT STEP.  It is requested that the Currituck County Board of Commissioners authorize the 
County Manager, County Attorney and County Engineer to finalize an agreement with Currituck 
Utilities to memorialize the relationship and obligations of the parties. Currituck Utilities and 
Currituck County will then prepare and circulate draft documents for review, modification, and 
final approval by County staff and the Board of Commissioners. The transactions and rates will 
be contingent upon the approval of the North Carolina Utilities Commission, or the agreement by 
the Commission that the County can set the rates. While the Utilities Commission considers the 
request for approval, the design of the Regional Wastewater System will proceed with the goal of 
bringing the first plant capacity expansion online for the 2013 season, or sooner.  
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