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Town of Nags Head, NC April 2064 Nags Head Water System
' Needs Assessment

EXECUTIVE SUMMARY

The Town of Nags Head is located in northeast Dare County. The Town has a
‘permanent population of approximately 2,900 (2003) and a seasonal population
of 38,353 (June-August in 2002). The Town of Nags Head purchases water from
Dare County. During the summer peak season, when the population increases,
Nags Head operates a treatment plant located beside Fresh Pond which has a
rated capacity of 1.5 MGD of treated drinking water.

The Town of Nags Head is concerned about the Fresh Pond Facility’s capability
of meeting the near-future drinking water standards for turbidity, total organic .
carbon (TOC), and disinfection by-products. The applicable regulations are the
Interim Enhanced Surface Water Treatment Rule (IESWTR), the Long Term 1
Enhanced Surface Water Treatment Rule (LT1SWTR) and the Stage 1
Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR).

The Town of Nags Head requested that Cavanaugh & Associates, P.A. provide a
Water System Needs Assessment. Cavanaugh & Associates analyzed the Fresh
Pond Water Treatment Fagcility in regards fo the above concerns and drinking
water standards. The finished report presents findings about the current
ireatment process and alternatives fo address the Town's concerns and to assist
with compliance with the above-stated drinking water standards and rules.

Because the Fresh Pond safe yield is limited, the recommended alternative is for
the Town of Nags Head to purchase additional capacity from Dare County. The
recommended additional capacity to purchase is 1.0 MGD, which will bring the
Town'’s total contractual capacity to 4.0 MGD without relying on the Fresh Pond
Plant. This capacity will satisty projected demand until nearly year 2010. The
Fresh Pond Piant can, thus, be taken out of service once the additiorial capacity
is actually available from the Dare County System. The preliminary opinion of
probable cost for the infrastructure to provide this additional capacity is nearly
$1.2 million. Since these modifications will take a significant amount of time, the
Fresh Pond Plant will be needed to help provide water to Nags Head for at least
the hext peak demand period.

The decision to close the Fresh Pond Plant and purchase all water from Dare
County will directly affect the Water Contract with Dare County and Kill Devil
Hills. The allotted water each currently receives is dependent partly on the
production of water by the Fresh Pond Plant. The three parties are each
currently entitlied 1o 0.5 MGD (1.5 MGD total) of water from the Fresh Pond Plant
according to the Water Contract. Taking the Fresh Pond Plant out of service wilf
" reduce the total available allotment of water by 1.5 MGD. Presumably, each
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partner's allocation will decrease by 0.5 MGD, but this issue should be referred
to the Town's attorney for guidance.

Concerns over the Fresh Pond Plant's ability to comply with the LTISWTR and
the Stage 1 DBPR remain during the recommended interim operation period,
particularly during peak flow periods. To ensure consistent compliance with
these rules, recommended improvements at the Fresh Pond Plant include new
media for the filters, a new flocculation basin, and conversion of the existing
sedimentation/flocculation basin to a sedimentation basin. The total costs for
these improvements are projected to exceed $200,000.00, and all of the
improvements can likely not be achieved before the next peak demand period.
The Town should discuss the feasibility and costs versus the benefits with the
state Public Water Supply Section (PWS). Based on those discussions, the
Town may elect to implement some portion of these temporary improvements,
such as filter media replacement.

Now is also the time to begin planning for additional capacity needed for 2010
and beyond, since seasonal demand already exceeds 80% of available capacity.
Because of the significant time required for planning, design and construction of
the facilities necessary for capacity expansion, immediate action is necessary {o
avoid an actual water shortage.
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SECTION 1

INTRODUCTION

11 Background

The Town of Nags Head is located on Bodie Island in the northeast section of
North Carolina in Dare County. Bodie Island is part of the barrier island system
known as North Carolina’s “Outer Banks.” The Town of Nags Head has a
permanent population of approximately 2,900 according to 2003 statistics. The
Town'’s seasonal population swelled to approximately 38,353 during the months
of June through August 2002. These population numbers were derived from the

. state of North Carolina State Demographic homepage and from the Town’s 2002
Local Water Supply Plan (LWSP).

The Town of Nags Head is bounded by Kill Devil Hills to the north, the Atlantic
Ocean fo the east, the Cape Hatteras National Seashore Park to the south, and
the Albermarle and Roanoke Sounds to the west.

The Town of Nags Head owns and operates the potable water system that
serves the Town, with a Public Works Department managing the system. The
Town is also party to a 40-year contract (Water Contract) with Kill Devii Hills and
Dare County that governs water production and distribution in the region. The
Town of Nags Head entered this contract on June 30, 1996. The Dare County
Regional System’s water comes from the Roanoke Island Water Treatment Plant,
which is owned and operated by Dare County, the Reverse Osmosis (RO) plant
at Kill Devil Hills, which is also owned and operated by Dare County, and from
the Fresh Pond Water Treatment Plant, which is owned and operated by the
Town of Nags Head. The Fresh Pond Water Treatment Plant is typically
operated only from July through September to accommodate the seascnal
population.

An initial Water System Master Plan (Master Plan) was completed in 1986 for the
Town of Nags Head by the firm of Black & Veatch. (Town of Nags Head Water
System Master Plan, 2004) Cavanaugh & Associates, P.A. completed an update
of the Master Plan in 2004. The 2000 and 2004 updates are used for a reference
1o obtain some of the demographic and water use information for the Town of
Nags Head for this Water System Needs Assessment.
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1.2 Purpose and Scope'

This Water Treatment System Needs Assessment is developed at the request of
J. Webb Fuller, Town Manager, Town of Nags Head, and Dave Clark, P.E.,
Public Works Director, under the direction and guidance of the Town of Nags
Head Town Council, and Mayor Robert W. Muller, in order to provide the Town
with a thorough engineering evaluation as to the manner in which the existing
drinking water treatment system may be optimized to efficiently serve the Town's

" needs and meet the current and near-future drinking water regulations for
turbidity and total organic carbon (TOC). The Town of Nags Head selected
Cavanaugh & Associates, P.A. to perform this assessment and report findings to
the Town for review and consideration.

1.3 Regulatory Agency Requirements

The two specific regulations of interest for the Town of Nags Head are the
Interim Enhanced Surface Water Treatment Rule (IESWTR) and the Long Term 1
Enhanced Surface Water Treatment Rule (LT1SWTR). The turbidity and total
organic carbon (TOC) standards established for the treated drinking water are of
particular concern to the Town. Another regulation related to the reduction of
TOC is the Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1
DBPR). .

« Interim Enhanced Surface Water Treatment Rule ((ESWTR) — The purpcse of
this rule is to help control microbial contaminants when systems implement
the Stage 1 Disinfectants and Disinfection Byproducts Rule, with a focus on
Cryptosporidium. The major provisions of this rule set contaminant removal
standards for Cryptosporidium along with turbidity performance standards
and monitoring requirements. :

« Long Term 1 Enhanced Surface Water Treatment Rule (LTISWTR) — This rule
is very similar to IESWTR, but it is for systems serving <10,000 people. The
purpose of this rule is fo help control microbial contaminants when systems
implement the Stage 1 Disinfectanits and Disinfection Byproducts Rule, with a
focus on Cryptosporidium. The major provisions of this rule are based on
control of Cryptosporidium and combined fifter effluent (CFE) turbidity
performance standards.

. Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR) —
The purpose of this rule is to limit the exposure to disinfection byproducts
(DBPs), since studies have shown that some disinfection byproducts can
lead to cancer and other health concerns.
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The quick reference guide for each rule, published by the Environ'menta!
Protection Agency (EPA), is provided in the appendix. These documents
provide a more detailed description of each of the regulations mentioned above.
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SECTION 2
CURRENT SITUATION
2.1 General

Drinking water treatment is crucial to minimize public health risks associated
with public water supplies. Treating the source water improves the quality of the
water, promoting good health of the users and providing an aesthetically
pleasing drinking source. Increased research in recent years has resulted in the
classification of a large number of contaminants and a stricter [imit on the
presence or quantity of these contaminants allowed in water produced for
consumption. Below is a list of types of contaminants that may be found in
drinking water along with some potential sources for each contaminant group.

» Microbial Contaminants
o Consist of bacteria and viruses
o Main Sources
= Discharges from sewage treatment plants
= Urban stormwater runoff '
= Agricultural livestock operations
= Wildiife
s Inorganic Contaminants
‘ o Consist of salts and metals
o -Sources ,
= Urban stormwater runoff
= Industrial and domestic wastewater discharges
« Qil and gas production
»  Mining
= Farming
» Pesticides and Herbicides
c Sources
= Agriculture
= Urban stormwater and residential uses
»  (olf courses :
« Organic Chemical Contaminants
o Consist of synthetic and volatile organic chemicals

o Sources
» Byproducts of industrial processes and petroleum
production

= (3as stations
» Urban stormwater runoft
= Septic systems
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+ Radioactive Contaminants
o Can occur haturally or from manmade processes

2.2 Existing System

The Dare County Water System includes three different water treatment plants.
These plants are the Skyco Water Treatment Plant in Skyco, the Reverse
Osmosis (RO) Plant in Kill Devil Hills, and the Fresh Pond Treatment Plant in
Nags Head. The first two treatment plants are owned and operated by Dare
County, while the latter is owned and operated by the Town of Nags Head. Dare
County, Kill Devil Hills and Nags Head have entered into a contract (Water
Contract) specifying the quantity of water that each entity is allocated, the
quantity each plant is required to produce and how the water is sold. More
specific information on the Water Contract can be found in the actual contract.
(A copy is included in the appendix.)

The Town of Nags Head drinking water treatment plant was originally
constructed in 1964 beside the Fresh Pond, where it is currently located.
improvements and modifications to the treatment plant were completed in 1970
and 1985. The current treatment plant has an ultimate design capacity of 1.5
MGD (million gallons per day). Safe summer yield of the facility is estimated to
be only 0.9 MGD, which was determined in a previous study and cited in the
2004 Water System Master Pian Update. The safe summer yield of 0.9 MGD is
based on Fresh Pond capacity and recharge rate according to the plant
operator. Below is a list of the major components of the current treaiment plant,
and figure 2.1 provides a schematic diagram.

» Components and Description
» Fresh Pond Reservoir — Raw water siorage
« Raw Water Pumps (2 Pumps @ 1042 GPM)
+ Raw Water Sample Pump ,
« Powdered Activated Carbon — Removes contaminants through
filtration
« Alum Addition ~ Coagulant to aid in settling
e Flash Mixer - Mixes water and added chemicals for enhanced settling
and treatment
« Clarifier/Sedimentation Basin ~ Provides quiescent area for settling
o Sludge Pump Pit ~ Contains pumps that remove sludge from
the clarifier/sedimentation basin
o Sludge Drying Beds — Dries sludge generated during water
treatment
o Dual Media Filters (2 @ 144 SF)
o Washwater Recovery Basin
Prepared By:
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o Recovery Pumps {2 @ 200 GPM) _
o Wastewater Lagoon — Where filter backwash water is pumped |
e Caustic, Fiuoride, Chlorine
6 Caustic Soda (NaOH)— Adjustment of final pH
o Fluoride — Helps prevent tooth decay
o Chlorine — Provides disinfection
e 40,000 Gallon Clearwell
« Finished Water Pumps (3 @ 1000 GPM, 75" TDH)
» Finished Water Sample Pump
» Flowmeter

The Nags Head Drinking Water Treatment Plant is only operated during the
summer months to help meet peak demand. For the rest of the year, the Town
of Nags Head is supplied drinking water solely from the Dare County Water
System.

Figure 2.1 Diagram of Existing Nags Mead Drinking Water Treatment Facility
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2.3  Water System Treatment Problems

The current water treatment system for the Town of Nags Head is working wel!
and is meeting the current requirements of the North Carolina Department of
Environment and Natural Resources (DENR) Public Water Supply regulations.
The operator of the Nags Head Treatment Plant has expressed concern about
the treatment plant being able to continue to meet the drinking water standards,
particularly the near-future water treatment quality standards relating to turbidity,
TOC concentrations and disinfection byproducts.

The only violations received for exceeding standards in the past couple of years
(2002 and 2003) have been due to arsenic levels greater than the Maximum
Contaminant Leve! (MCL). These violations are aftributed to water produced by
Dare County, not water produced by the Town of Nags Head. The arsenic was
present in the water produced by the Dare County Water Treatment System,
which the Town of Nags Head purchases and this issue has been addressed by
Dare County.

One concern is related to maintenance with the sedimentation/clarifier basin.
Cleaning this basin is a very labor intensive process. The operator is required to
first remove the sludge generated from the water freatment process. Currently,
to accomplish this removal, the water must be drained from the basin. The stafi
must then don appropriate attire and climb into the basin. The staff must scrape
and wash the sludge to the drain where the sludge can then be pumped out of
the basin. This basin might be considered a confined space, which presents
potential hazards and requires the operator to foliow proper protocol after
training. Increased costs are associated with the equipment and training .
required to meet OSHA regulations. Another primary concemn is the fact that the
treatment plant must be shut down in order to clean the basin. Cleaning is
required about every two to three months, which may present a problem should
demand increase beyond what Dare County can supply. In addition, if cleaning
is required during a peak time, the plant will not be able to produce water fora
day or more.

Another concern is algae in Fresh Pond. Algae is always a potential issue when
using surface water as a raw water source. Currently algaecide (Earth Tech) is
used to treat the algae and is said to be effective according to the operator of

" the treatment plant. Algaecide can cause the membranes of the algae 1o
rupture, however, which can compromise the source water quality. Ruptured
algae membranes can allow toxins 1o be released to the water that may affect its
taste and odor. Toxins {or their effects) are generally not removed through the
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conventional water treatment process. As a result, the aesthetics of the finished
water may be adversely affected, which may result in unsatisfied consumers.

The relatively high concentration of organics in the Fresh Pond's waters
presents ancther concemn. The dissolved organics can react with the
disinfection process to form disinfection byproducts. The removal of organics
{rom the raw water is crucial to ensure that the finished water is able to meet
current and near-future standards for disinfection byproducts. Two primary
areas contributing organic matter to Fresh Pond are runoff from the wooded
areas around Fresh Pond and the willows that surround the pond. Additionally,
aquatic wildlife and aquatic fiora and fauna also confribute erganic matter.

Prepared By:

Cavanaugh & Associates, P.A.

130 North Front Streel, Suite 202 8
Wilmington, North Carolina 28401 www.cavanatghsohstons.com



Town of Nags Head, NC April 2004 Nags Head Water Systern
Needs Assessmert

SECTION 3

3.1 Existing Demographics
3.1.1 General

Areas of potential growth have been identified in the Town of Nags Head Official
Zoning Map. Population data and projections for each land use type provided
by the Planning Department were used in determining future population and
water demands. This same data were used for present population. The basis
for these projections is the computer modeling conducted by the Planning
Department.

3.1.2 Present

The 2003 permanent population was estimated to be 2,800, and the seasonal
population from June-August was.38,353. Tables 3.1 and 3.2 show present and
future development by zone:
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Table 3.1 Present Development by Zone in Nags Head

April 2004

"Nags Head Water System
Needs Assessment

Land areas by acres for all zoning districts.

District Acres Acres Total Percent Total Total
Undeveloped | Developed Acres Developed | ROW District
R-1 64.27 75.48 138,76 54.00 8.47 148.23
R-2 873.37 £636.95 1510.32 42.17 182.13 | 1692.45
R-3 38.9 70.93 109.83 64.58 27.3 137.13
CR 124.35 198.28 322.63 61.46 31.69 354.32
C-2 132.77 322.68 455.45 70.85 154.47 | 609.92
C-3 9.33 2015 29.48 68.35 4.63 34.11
C-4 2.6 3.13 5.73 54 .62 0.5 6.23
SPD-C 57.55 313.77 371.32 84.50 72 443.32
SPD-20 121.2 400.64 521.84 78.77 33.78 555.62
SED-80 5736.53 476.64 6213.17 0.07 1.01 6214.18
Total 7160.87 2518.65 9679.53 28.02 515.98 | 10195.51
Source: Town of Nags Head Planning Department (2003 data)
e R-1 = low density residential
¢ R-2 = medium density residential
« R-3 = high density residential
« CR = commercial/residential
« C = commercial
o SPD = special planned district
‘s SED = special environmental district
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- Table 3.2 Lots available for Future Development

Nags Head Water System

Needs Assessment

Lots available for development

District Undeveloped | Developed Total Lots Percent
' Parcels Lots Developed
R-1 29 109 138 78.99
R-2 540 1929 2469 78.13
R-3 96 388 484 80.17
CR 71 311 382 81.41
C-2 244 593 837 70.85
C-3 5 11 16 68.75
C-4 5 9 14 64.29
SPD-C 140 577 717 B0.47
SPD-20 72 177 249 71.08
SED-80 31 15 46 32.61
Total 1233 4119 5352 76.96

Source: Town of Nags Head Planning Department (2003 data)

3.1.3 Future

The peak population by the year 2010 is projected fo be 3,188 for permanent
population and 43,570 for seasonal population, as referenced from the LWSP
(2003). The 2020 population is expected to be 3,737 for permanent and 50,342

for seasonal..
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3.2 WATER REQUIREMENTS

' 3.2.1 General

Water usage rates vary during different times of the day (diurnal demand
fiuctuation) and different times of the year (seasonal demand fluctuation).
Demand rates are defined by the foliowing terms:

+ Annual Average Daily = Yearly total quantity of water distributed
Number of days in the year

o Maximum Daily = the maximum quantity of water used in any 24-hour
period during the year; it is used to size water production and treatment
facilities

s Maximum Hourly = the maximum amount of water required during any
60-minute period of the year

The Maximum Hourly demand is generally the critical condition that results in
minimum residual pressures within the distribution system. This demand rate
determines the size and iocation of distribution and storage facilities. In
‘addition, municipal distribution facilities are designed to safely deliver fire flows.
~ Fire flows will often determine the size of the distribution. mains in areas where

. large fire flows are required.

- T_he state requires that the residual pressure in a water. main for average daily
flow is 30 pounds per square inch (psi), and 20 psi for peak flow (such as fire
flow).
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3.2.2 Water Demand Projections

According to historical data, the Town of Nags Head experiences peak water
demand during the months of June, July and August. (See Figure 3.1)

Maximum Hourly demands are assumed fo be twice those of the Maximum
Daily. '

Figure 3.1, on the following page, shows graphically the average daity and
maximum daily demand over a 8 month period. (Source: Town of Nags Head
Water System Master Plan, October 2004)
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B Max, Daily Use
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Fig. 3.1 Average Daily and Maximum Daily Demand
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3.2.3 Water Supply

The Dare County Regional Water System is the water provider for Nags Head.
This system’s water comes from the Roanoke Island Water Treatment Plant,
which is owned and operated by Dare County, and the RO Plant in Kill Devil
Hills, which is owned by Dare County. Both plants are outside the scope of the
study. Water is also supplied from the Fresh Pond Water Treatment Plant which
is owned and operated by the Town of Nags Head.

The Fresh Pond Plant was originally constructed in 1964, with improvements
made in 1970 and 1885. The plant was not in operation from 1980-1985. The
rated plant capacity is 1.5 MGD. However, due to limitations on the yield of the
Fresh Pond, the safe yield for the summer months from this treatment plant is
projected to be 0.9 MGD. The plant operator indicates that the limiting factor is
the recharge rate of Fresh Pond, a groundwater fed surface water body.

Water received from the Dare County water system is distributed fo participating
area water systems based upon previous contractual agreements with the
County. Nags Head’s share of water produced at the Roanocke Istand Water
Treatment Plant is 2.0 MGD and they receive 1.0 MGD from the RO Plant in Kil
Devil Hills. The Town produces an additional 0.50 MGD from the Fresh Pond
Water Treatment Plant. Thus, the total supply currently available to the Town is
3.50 MGD. (Town of Nags Head Water System Master Plan Update, 2004) The
anticipated peak day demand is 3.53 millicn gallons (MG) in 2010 and 4.10 MG
in 2020, see Figure 3.2. (Water System Master Plan Update, 2000)

Figure 3.2 shows the projected demands along with current supply capacity with
Fresh Pond yielding 0.9 MGD and 1.5 MGD respectively. Also shown are
indicators for 80% capacity, at which point planning for additional capacity
should already have begun. The figure indicates that projected demand will
actually exceed available supply as early as the year 2008.
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SECTION 4

ALTERNATIVES ANALYSIS

4.1 General

The Nags Head Water Treatment Facility must be able to accommodate the
existing and future drinking water demands and to meet state drinking water
standards. Careful analysis and evaluation of alternatives that will allow Nags
Head to meet these requirements are warranted. Each option must be
evaluated objectively and equitably.

4.2  Water Supply Approaches

Water providers should always utilize the best quality raw water source that can
be acquired economically. Environmental Protection Agency'’s (EPA) National
Interim Primary Drinking Water Reguiations (Environmental Protection Agency,
19786) states, “Production of water that poses no threat to the consumer’s health
depends on continuous protection. Because of human frailties associated with
protection, priority should be given to selection of the purest source.”

4.3 Alternative Sources

The feasibility of alternative sources should be considered when contemplating
a major capacity expansion for an existing plant, construction of a new treatment
plant, or if a different and more expensive treatment approach is being analyzed.
Some examples of alternative source scenarios follow:

» Groundwater versus surface water
« Different groundwater source or surface water source

« River bank infiliration versus surface water withdrawal

It is also important to consider the economic feasibility of the different options
and the size of the municipal system. (Water Quality and Treatment, 1999)
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Town of Nags Head, NC March 2004 Nags Head Water System
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4.4 Alternatives to Construction of New Treatment Facilifies

Several alternatives should be considered that do not require expansion of the
treaiment system:

+ Purchasing water from another utility
+ Universal Metering

« leak Prevention and Repair

Purchasing water from another utility allows the system to obtain water that has
already been treated. This alternative might be used when regulations become
stricter, making treatment with the existing treatment facility too expensive. This
is only an option if the other municipality has surplus capacity and is willing to
sell it. Analysis of the waters from the different systems is important to check for
source and disinfection compatibility between the different water sources.

With universal metering, each user is metered for the exact volume of water
used. The use of universal metering is only an alternative to treatment if the
existing water system is able to meet current and future drinking water treatment
regulations. This option gives the users an economic incentive to be more
conservative with their water use. Each user is metered for the exact volume of
water used. There is still the increased cost of installing the meters instead of
the cost of expanding treatment capacity. Dare County currently employs a
universal metering policy.

There is also the alternative of preventing leaks and repairing water lines. This
again is an alternative that requires the existing treatment facility fo be able to
meet current and future drinking water freatment standards. This option
requires the water iines to be properly maintained, leaking lines repaired and
other problems with the water system corrected. This option would have the
cost of servicing the lines and allows for the possibility to increase supply
without increased production. A municipality should be continuously involved in
leak prevention and repair. Stopping the loss of unaccounted water from leaks
rhay be able to delay expansion of a municipality’s water treatment facility.
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4.5 Process Selection Factors

Multiple factors influence proper treatment process select;on Some process
selection factors are as follows:

Contaminant Removal

Contaminant removal is the primary purpose of drinking water freatment.
Primary contaminants are contaminants that cause health risk/threat to the
consumers. Proposed drinking water standards should be carefully analyzed in
addition to current regulations. The selected process should be able to meet
the current and future standards or allow modifications to be made to satisfy
future requirements. Maximum Contaminant Levels (MCL) should not be
reached or even approached if utility customers and utility management are
interested in emphasizing water of excellent quality.

Aesthetics

Aesthetics of water in a water system are as important, if not more, than being
under the MCL limits. Below are some of the secondary contaminants of
drinking water, which produce aesthetic effects, but are not associated with any

known health risk:

o« (Color

e Odor

¢ Taste

o Hardness

s Mineral Content
« lron

s Manganese
Even if the treated water is in compliance with the regulations, if something
makes the consumer feel it is not safe, the perception will be that the water is not
safe.

Source Water Quality

The guality of the source water may ultimately determine the selected treatment
process. An analysis of the watershed will help determine possible areas that
could cause contamination. These areas may occur naturally or they may be
manmade. The treatment plant must receive water of a qualily that it can
effectively treat.
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Reliability

The reliability of each freatment process must be known to determine if each
process is acceptable for its intended application. For example, disinfection is
mandatory and should, therefore, be practically free of failure. If the disinfection
process fails, the watér provider must issue a boil-water notice or stop
distribution until the problem is fixed. Neither option is very popular with the
consumer. Treatment processes must be designed to have the lowest
practicable potential for failure and to operate effectively.

Some factors that influence the Eeliabi[ity of the drinking water treatment process
(Water Quality and Treatment, 1999):

« Water quality of the source water as compared to the range of quality
the treatment plant can effectively treat”
« Rate of change in water source quality
= Degree of experience and training of the operators -
s Operation - Intermittent or Continuous
- Constant rate of flow or varied depending on demand
« . Whether personnel are intermittent in shifts or 24 hours per day
s Instrumentation quality '
» Upkeep of instruments and proper calibration
» Reliability of electrical supply

» Ability to limit or prevent deterioration of source water quality in the
distribution system

Existing Conditions

The existing processes or equipment may also influence the choice of which
processes to add. This might include site constraints, such as space limitations.
Hydraulic constraints are also important to consider. For example, booster
pumps may be required to satisfy head requirements for certain treatment

processes. Higher capital and Operation & Maintenance (O&M) costs may be
associated with the pumps.

Process Flexibility

It is quite advantageous for a treatment plant to be capable of aliowing process
changes in order to meet future regulations or to accommeodaie changes in
'source water quality. More regulations that result in further treatment processes
and require a higher degree of water quality will likely be implemented in the
future. It is beneficial for the treatment plant to be designed with a degree of
flexibility with future requirements in mind.
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Utifity Capabilities.

For the water treatment plant to provide the desired finished water quality, the
-utifity must have the ‘proper number of staff with sufficient experience to provide
effective operation. The management of the utility must be progressive and
realize the importance of properly trained staff, the proper equipment, and other
resources required to operate and maintain the plant effectively.

The adaptation of a SCADA (Supervisory Control and Data Acquisition) system
can be important no matter whai the size of the treatment system. The SCADA
system can allow every process of the treatment process to be monitored, make
the treatment system more efficient and notify the operator of possible
problems.

Costs

The cost associated with the various process options can make evaluation of the
alternatives complicated. Different processes may have different capabilities
and may result in different finished water quality. Sometimes a process that can
do more than meet minimum requirements may not be justified. In other
scenarios, it could be beneficial to have those extra treatment features if, for
instance, they will help satisfy future requirements. It is also necessary to
consider the total lifespan of the process or equipment, rather than simply the
initial capital costs. O&M costs may be quite significant, particularly over time,
but they are sometimes difficult to estimate. Small systems in particular must
consider the cost of having spare parts for the different process components on
hand and the skill level required to maintain and install the parts.

Environmental Compéﬁbiﬁtv

Increasingly strict environmental regulations make the potential for
environmental impacts an important area for consideration when evaiuating
alternatives. The waste management of residuals must be addressed. The
disposal of water wasted from the treatment processes (i.e. backwashing of
filters) must also be considered. In addition, the energy requirements of the
different processes necessary o protect the environment must also be taken
into account. )
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Distribution Water Quality

ttention must be given to portions of the distribution system that may cause or
allow deterioration of finished water quality prior to delivery to consumers. An
example is certain areas within the distribution network that are not looped and
have “dead ends.” Internal cofrosion and deposition within the pipe network are
additional distribution system concerns. The goal is for finished water to be
chemically and biologically stable with minimal DBP's within the' distribution
system. More compiex water systems may also be concerned with the

compatibility of finished waters from multiple treatment facilities and source
waters,

Summary of Evaluation Criteria for Process Options

Below is a summary of the primary considerations for selecting treatment
options (Water Quality and Treatment, 1999):

= Regulatory Requiréments:
o Total Coliform Rule (TCR)
o Surface Water Treatment Rule (SWTR)
o Total Trihalomethane Rule (TTHM)
o Information Collection Rule (ICR) _
o Stage 1 Disinfectant/Disinfection Byproduct Rule (Stage 1
DBPR)
Interim Enhanced Surface Water Treatment Rule (IESWTR)
o Expected Long-term Enhanced Surface Water Treatment
Rule (LTESWTR)
o Expected Stage 2 Disinfectant/Disinfection Byproduct Rule
(Stage 2 DBPR)
o lLong Term 1 Enhanced Surface Water Treatment Rule
(LT1ESWTR) '
» Coping with spills in the water supply watershed
» Experience of staff with operating the process
» Capability of the process to treat variable raw water quality versus
expected raw water quality
 Operator certification level required
» Compilexity and reliability of process
* Monitoring needed and ability of staff needed for monitoring
« Viability in Long-Term
» Acceptance by customers
« Ability to meet constraints of the site
+ Energy Requirements
+ Capital Costs
s O&M Costs
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4.6  Alternatives Analysis
4.6.1 Alternative 1 — No Action

The decrease in allowable turbidity and TOC levels and the projected increase in
water demand make regulatory compliance for the Town of Nags Head very
difficult 1o almost impaossible without action. In addition, the ultimate safe yield
capacity for Fresh Pond is not sufficient to meet the increase in water demand in
the near future. These requirements make this alternative infeasible, and it is
eliminated from further consideration.

4.6.2 Alternative 2 — Upgrade the Treatment at the Fresh Pond Plant

This oplion consists of improving the Fresh Pond Plant o meet current and
near-future water quality requirements producing up t6 0.9 MGD from Fresh
Pond, which is considered the safe yield from Fresh Pond by a previous study.
To meet these requirements, the following bulleted items need to be addressed,
with some having several alternatives for meeting each need. Recommended
alternatives for this option are included after the list of considerations.

L Install real-time turbidity monitors on each filter effluent line plus combined
turbidity monitoring
« Possible filter-based modifications

o Media replacement

« Change sand characteristics: grain size (D,,) and increase
bed depth
« Change anthracite (type of filter media) characteristic:
_ increase bed depth
o Additional media: add additional layer (e.g. garnet)
o Filter more post-backwash water to waste, i.e. allow filter to ripen
longer
» Possible coaguiation/fflocculation/sedimentation modifications

o Modification to existing basin

+ Dual frain: add capacity to increase retention time and
efficiency

 Baffles or related internal modifications to increase efficiency
+ Construction of new basin

o Modification to freatment chemistry
« Additional/different coagulant
« Additicnal/different polymer aid
« Powdered Activated Carbon (PAC) adjustment
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o Flocculation followed by ultrafiliration/microfiltration membranes”™ \x
added to treatment train in place of filters(removal of ex:s’ung filter %
beds)

» Enhanced coagulation
» PAC (Powdered Activated Carbon) and regular coagulation
(This option may/may not require sedimentation basin
modifications. It would also be good for algae removal.)
+ Possible changes to disinfection practices -
o Change primary/secondary disinfectant (i.e. use UV for primary
and lower chlorine amount as secondary disinfectant)
o Real time disinfectant monitoring in the system to allow optimal
(lowest} disinfectant dose
(Monitoring requirements are established in LTISWTR and Stage 1
DBPR rules.)

The following actions are recommended fof this alternative:
ltem 1

The operator of the Fresh Pond Water Treatment Plant has expressed the need
for a particle counter to monitor the combined effiuent. The particle counter,
which is projected to cost approximately $8,000, is also necessary for
measurements that will soon be required from near-future regulations. The
Town of Nags Head should already have all the necessary equipment and
software that is needed to operate the additional particle counter. Nags Head
may need additional counters in the future, but there should at least be one for
each filter and one for a blended measurement. These particle counters are not
required by the current regulations, but they can be very useful tools for the
operators of the treatment facility.

tem 2

The treatment facility should be able to meet the required turbidity requirements
with some sand media modification and fittering more water to waste after each
backwash cycle. The proper grade of sand for the filter beds should cost about
$7,500. The existing sand media must be disposed of properly (in a tandfill).

~ The use of additional filter water to waste should not present a capital cost issue,
relating to being able to use the produced water for wasting.
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ltem 3 e
Because OSHA has classified the existing sedimentation/flocculation basin as a
non-permitted confined space, and the basin may not be sufficient for énhanced
coagulation, the recommendation is o replace the existing basin. The projected
construction cost for a new flocculation basin is approximately $135,000. The
existing flocculation/sedimentation basin can then be turned into a

sedimentation basin at an approximate cost of $50,000. The ¢conversion to a
sedimentation basin should only require the top of the existing basin to be

removed, since the existing flocculation/sedimentation basin is currently used for
sedimentation.

Table 4.1 Estimated Costs to Meet Regulations Treating 0.9 MGD

Preliminary Opinion
Item of Probable Cost
Particle Counter for Combined Effluant $8,000.00
New Media for Filters $7,500.00
New Flocculation Basin $135,000.00
Conversion of Existing Basin $50,000.00
Total Cost $200,500.00

= Note: Costs do not include contingency, engineering fees, construction costs or land
cosis.

4.6.3 Alternative 3 - Upgrade Treatment at Fresh Pond Plant and Purchase
Additional Capacity from Dare County

This option requires the treatment capacity of the Fresh Pond Plant to be
expanded to 1.5 MGD. Although the treatment plant is curréntly designed to
treat this volume, two things make upgrades to the current treatment facility
necessary. First, the current and near-future drinking water standards require
stricter limits than the existing treatment facility was originally designed to mest.
Second, the uftimate safe dry weather vield for Fresh Pond is 0.8 MGD or less
according to the plant operator. The latter issue necessitates consideration of
alternate or supplemental water sources.

Since this alternative involves upgrades to the existing water treatment plant, the
upgrades listed in Alternative 2 and the projected costs in Table 4.1 are required
to bring the treatment capacity to 0.9 MGD. The Water Contract with Dare
County specifies that should Nags Head purchase additional capacity, the
incremental increase must be 1.0 MGD, with a maximum increase of 2.0 MGD.
The projected costs associated with this alternative are shown in Table 4.2. The
costs include the improvements described in Alternative 2 and anticipated
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improvements to the Dare County Water System necessary to provide additional

capacity to Nags Head.

Table 4.2 Estimated Costs to Upgrade Fresh Pond Plant and Purchase Additional Capacity from
Dare County

Preliminary Opinion of Probabte Cost

. Description Total
Particle Counter forCombined Effluent $8,000.00
New Media for Filters : $7,500.00
New Flocculation Basin $135,000.00
Conversion of Existing Basin $50,000.00

Subtotal= $200,500.00
Description Quantity Cost Total
RO Train (1.0 MGD Capacity) 1 $800,000.00 ~ $800,000.00
Well Improvements 1 $72,000.00 $72,000.00
Pumps 2 $14,000.00 $28,000.00
Chemical Feed Pumps 1 $3,000.00 $3,000.00
Water Transmission improvemeants 1 $100,000.00 $100,000.00
Misc. Costs and Equipment 1 %150,000.00 $150,000.00
Subiotal= $1,153,000.00
Total Estimated Cost , $1,353,500.00

Assumptions:
Existing wells have suitable safe yield capacity to satisfy additional projecied demands with

' - pumping modifications. ,

‘ Emprovements‘to Dare County's facilities are based on Cavanaugh & Asscciates' inierpretation of
available documents. Cavanaugh & Assoclaies has not formally evaluated Dare County's
facilities and can make no definitive representations as to the capabilities thareof.

Expansion of buildings and wastestream facilities are not included in this cost estimate.

As a result, this alternative will provide a total quantity of 1.9 MGD for Nags

Head. The potential water that can be produced by this alternative makes this a

possible alternative for the Town of Nags Head.
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Town of Nags Head, NC March 2004 . Nags Head Water System -
: Needs Assessment

4.6.4 Alternative 4 - Decommission Fresh Pond Plant and Purchase All
Capacity from Dare County

Closing the Fresh Pond Plant appears to reduce the current water capacity
dliotment to Nags Head by 0.5 MGD according to the Water Contract. The Town
attorney’s guidance should be sought to determine the exact terms and
camifications of Fresh Pond Plant closure. The Water Contract indicates that

“expanded capacity is only available in 1.0 MGD increments. Adding 1.0 MGD of
additional capacity in place of the 0.5 MGD lost by closing the Fresh Pond Plant
will give Nags Head 4.0 MGD of capacity, which will satisfy projected near-future
demands. Taking the Fresh Pond Water Treatment Plant out of service
eliminates the annual O&M costs associated with its operation. Additionally, the
limited supply from Fresh Pond and the potential vulnerability of that source to
contamination are no longer an issue. Open reservoirs are subject to potential
contamination from human activities, wildlife, storm events such as hurricanes,
etc. The projected cost for this alternative is $1,153,000. A detailed list of items
for this alternative is the same as part of Alternative 3 and can be seen in Table
4.3, This alternative is a feasible option for the Town of Nags Head.

Tabhle 4.3 Preliminary Opinion of Probable Cost 1o Purchase an Additional 1.0 MGD Capacity
from Dare County

Preliminary Opinion of Probable Cost

" Description- Quantity Cest Total
. RO Train (1.0 MGD Capacity) 1 $800,000.00 - $800,000.00
Wwell Instailation 1 $72,000.00 $72,000.00
Pumps 2 $14,000.00 $28,000.00
Chemical Feed Pumps ‘ 1 .. $3,000,00 $3,000.00
Water Transmission improvements 1 $100,000.00 $100,000.00
Misc. Costs and Equipment i $150,000.00 $150,000.00
Toial Estimated Cost $1,153,000.00

Assumpticns:

Existing walls have suitable safe yield capacity to safisfy additional projected demands with
pumping modifications. ) :

improvements to Dare County's faciiities are based on Cavanaugh & Associates' interpretation of
avallable documents. Cavanaugh & Associates has not formally evaluated Dare County's
facilities and can maks no definitive representations as o the capabiiities thereof.

Expansion of buildings and wastestream faciliies are not included in this cost estimate,
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4.6.5. Alternative 5 — instali Welis and Convert rresh Pond Plantio 2 RO
Plant

The option of installing wells and connecting the Fresh Pond Plant to an RO
Facility will allow the Town of Nags Head to use the existing treatiment plant
building and some of the existing equipment. This alternative inciudes
separation from the Dare County System, although contractual ramifications are
not considered here. The cost of this option is projected be similar to the
alternative of purchasing the capacity from Dare County with the additional costs
of purchasing additional equipment and wells. In this scenario, the Town of
Nags Head will stili be responsible for operation and maintenance, and
associated costs. Another key issue is that in the Water Contract, Nags Head
agrees to not do anything that might jeopardize or affect the existing Dare
County System. New wells installed by Nags Head could compete with Dare
County wells, with the potential to modify water quality, for example increased
salinity and/or decreased yield. Establishing new wells with suitable source
guality can be challenging in this region. In fact, no one can guarantee that
such sources are available at a feasible cost. The additional anticipated costs
and risks associated with this alternative, and the requirement for additional —
perhaps extensive — investigation to identify suitable sources render this
alternative infeasible.
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SECTION 5

RECOMMENDED ALTERNATIVE

5.1 - General

The Fresh Pond has been an important part of the history and growth of the
Town of Nags Head. In recent years water from Fresh Pond has been
withdrawn during the summer to help offset the increase in water demand. As
the popularity of this historic and scenic area has grown, the water demand
continues to increase. Nags Head's water demand is projected to exceed what
is currently _available, even with augmentation from Fresh Pond, around the year .
2010 — perhaps as early as the year 2008. ‘This potential water shortage makes
it nécessary for the Town to find additional water to meet the demands of the
growing seasonal population as soonh as possible.

The following recommendations are based on analysis of the projected future
water demand, the current and near-future drinking water standards and the
projected costs associated with the various alternatives evaluated to provide the
needed quantity and quality of water for the Town of Nags Head.

5.2 Recommendation

The recommended alternative is Alternative 4. This alternative calls for the Town
of Nags Head to begin the process of purchasing additional capacity from Dare
- County. This process, along with required system modifications will take some
time to complete. The Town, along with the Town's attorney, will need to meet
with Dare County and Kill Devil Hills to make sure this process proceeds in a
prudent manner and in accordance with the Water Contract. The Town will need
to meet with Dare County to begin negotiations concerning cost and scheduling
for purchasing the desired capacity increase. Starting the process as quickly as
possible is necessary to avoid an actual water shorfage.

The recommended additional capacity to purchase is 1.0 MGD, which will bring
the Town's total contractual capacity to 4.0 MGD without relying on the Fresh
Pond Plant. This capacity will satisfy projected demand until nearly year 2010.
The Eresh Pond Plant can, thus, be taken out of service once the additional
capacity is actually available from the Dare County System. Now is the time to
begin planning for additional capacity needed for 2010 and beyond, since
seasonal demand already exceeds 80% of available capacity. Since these
modifications will take a significant amount of time, the Fresh Pond Plant will be
needed to help provide water to Nags Head for at least the next peak demand
period. »
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Table 5.1 Estimated Costs fo Purchase an Additional 1.0 MGD Capacity from Dare County

Preliminary Opinion of Probable Cost

Description Quantity Cost Total

RO Train (1.0 MGD Capacity) 1 $800,000.00 $800,000.00
Well Installation 1 $72,000.00 $72,000.00
Pumps 2 $14,000.00 $28,000.00
Chemical Feed Pumps 1 $3,000.00 $3,000.00
Water Transmission Improvements 1 %$100,000.00 £100,000.00
Misc. Costs and Equipment 1 $150,000.00 $150,000.00

Total Estimated Cost $1,153,000.00

Assumptions:

Existing wells have suitable safe yield capacity to satisfy additional projected demands with
pumping modifications.

Improvements to Dare County's facilities are basad on Cavanaugh & Associates' interpretation of
avajlable documents. Cavanaugh & Associates has not formally evaluated Dare County's
faciliies and can make no definitive representations as to the capabilities thereof. ’

Expansion of buildings and wastestream facilities are not included in this cost estimate.

The cost of purchasing the additionat capacity, as shown in Figure 5.1, is
projected to be approximately 1 2 miltion dollars. This cost includes the Reverse
Osmosis (RO) Train that must be added to the Dare County System, well
_improvements, and the other necessary appurtenances required for
transmission and treatment of the source water. The cost of purchasing the
water from Dare County is not included in the $1.2 million. Currently, the Dare
County wholesale water rate (DCWWR) is calculated by adding the cost of
purchasing water from Nags Head. By shutting down the Fresh Pond Plant, the
iactor associated with the plant will be removed from the DCWWR. The O&M
costs associated with Fresh Pond Plant operation will also be removed for the
Town of Nags Head. The money currently budgeted against these operational
costs can be applied toward the debt service resulting from the purchase of the
increased capacity. These assumptions are based on Cavanaugh & Associates’
interpretation of the Water Gontract. The Town’s attorney should be consulted
for confirmation or correction of these assumptions.:
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The decision to close the Fresh Pond Plant and purchase all water from Dare
County will directly affect the Water Contract with Dare County and Kill Devil
Hills. The allotted water each currently receives is dependent partly on the
production of water by the Fresh Pond Plant. The three parties are currently
entitled to 0.5 MGD (1.5 MGD total) of water from the Fresh Pond Plant
according to the Water Contract. Taking the Fresh Pond Plant out of service will
reduce the total available allotment of water by 1.5 MGD. Presumably, each
pariner's aflocation will decrease by 0.5 MGD, but this issue should be referred
to the Town's attorney for guidance.

The Town of Nags Head alsc needs to meet with the Public Water Supply (PWS)
Section to inform them about the Town's decision to close the Fresh Pond
Drinking Water Treatment Plant. This mesting should address the existing
drinking water treatment plant’s ability to comply with current and near-future
drinking water standards.

Poiential Temporary Improvements

Several improvements previously identified in Alternative 2 will help the Fresh
Pond Plant comply with the new drinking water standards. These improvements
include replacing the filter media, implementing enhanced coagulation,
modifying the existing sedimentation basin and changing the disinfection
method. These items focus on removal of organics-and other setleable
contaminants. All of the improvements can likely not be achieved before the
next peak demand period. The associated costs are significant. The Town
should discuss the feasibility and costs versus the benefits with PWS. Based on
“those discussions, the Town may elect to implement some portion of these

. temporary improvements, stich as fiiter media replacement.

in following the recommended alternative, the Fresh Pond Treatment Plant must
remain in operation for some time since the well and transmission improvements
necessary for increasing capacity in the Dare County system will likely not be
complete before the next peak seasonal demand. Depending on budget
constraints and other capital improvements deemed necessary by the Town of
Nags Head, the temporary recommendations or some portion thereof can be
put in place as Phase 1, with the complete process recommended above of
purchasing the capacity from Dare County following as Phase L.
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For this scenario, Table 5.2 shows the projected costs associated with Phase L.

Table 5.2 Opinion of Probable Costs to Mest Regulétions Treating 0.8 MGD

Phase | (Temporary) Improvements

Prefiminary Opinion

ltem of Probable Cost
Particle Counter for Combined Effluent $8,000.00
New Media for Filters $7,500.00
New Flocculation Basin %$435,000.00
Conversion of Existing Basin $50,000.00
Total Cost $200,500.00

5.3 Fresh Pond Alternatives

The closing of the Fresh Pond Treatment Plant raises the question of what
should be done with Fresh Pond and the treatment facilities. Should the Town
decide to permanently close the plant, the existing equipment may be sold to
generate additional revenue. The Fresh Pond area could be transformed into a
recréational park. The Fresh Pond could provide water activities and the
surrounding area could be used for walking trails, picnic areas, etc. The
creation of a park may also allow the Town of Nags Head to qualify for grant
monies to help pay for this conversion. a S

54 Recommended Next Steps

« Begin discussion with Dare County to purchase additional capacity of 1.0
M@GD from the-Dare County Water System.

« Begin discussion with the PWS regarding decommissioning the Fresh
Pond Plant and relying solely on water from Dare County.

. Begin discussion with PWS regarding interim compliance with surface
water standards in light of plans to decommission Fresh Pond Plant.

. Maintain the Fresh Pond Plant o allow operation for the upcoming 2005
operating season.’

. Begin discussion with Dare County and Kill Devil Hills about closing the
Fresh Pond Treatment Plant.

. Begin immediate planning and discussions to prepare for meeting
demands beyond year 2010.

Prepared By:

Cavanaugh & Assocfates, P.A.

130 North Front Street, Suife 202

Witrmington, Noith Carolina 284071 www.cavanaughsoiufons.com
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United States Office of Water EPA 816-F-01-011

Environmental Protection (46086) May 2001 criee
Agency www.epa.govisafewater

Interim Enhanced Surface Water

Treatment Rule:
A Quick Reference Guide

interim Enhanced Surface Water Treatment Rute ([ESW?R)
63 FR 69478 - 69521, December 16; 1998, Vol. §3, No. 241

Title Revisions to the Interim Enhanced Surface Water Treafment Rule {IESWTR), the Stage 1
Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR), and Revisions to State
Primacy Requirernents to Implement the Safe Drinking Water Act (SDWA} Amendments
66 FR 3770, January 16, 2001, Vol 66, No. 20

Improve public health control of microbial contaminants, pariicularly Crypfosporidium.
Pumoss Prevent significant increases in microbial risk that might otherwise occur when systems
implement the Stage 1 Disinfectants and Disinfaction Byproducts Rule.

| Generat Builds upon treatment. téchr}ique approach and requirements of the 1983 Surface Yvater
‘Description Treatment Rule, Relies on existing technologies currently in use af water treatment plants.

Sanitary survey requirements apply to all puhblic water systems using strface water or
‘Utilifies grotnd water ander the direct influence of surface water, regardiess df size. Al remaining
Covered requirements apply to public water systems that use surface water or ground water ender
the direct influence of éuﬁace water and serve 10,000 or more people. -

+

i o e e
> Maximum contaminant level goal (MCLEG) of zero.
¥ 09 percent (2{og) physical removal for systems that filter.

13 include in watershed control program for unfiltered systems.

Cryptospariditm

Turbidity Performance ‘ Conventional and direct filtration combined filter effluent: -

Standards < 0.3 nephefometric turbidity units (NTU) in at least 95 percent of _
meastrements taken sach month.

A

Combined Fitter Efluent d every 4 hours o ensure co
’ performance standards. ’
Individual Filfer Effiuent » Performed confinuously (every 15 minutes) to assist freatment plant
operators in understanding @nd assessing filter performance.

¥ Disinfection profiling and benchmarking.
I» Construction of new uncovered finished water storage facilities prohibited.
¥ Sanitary surveys, conducted by the state, for all surface water and ground water under the

direct infivence of surface watar systams regardless of size (every 3 years for community water systems
and every 5 years for noncommunity water systems). .




r'Proﬁl;ng and Benchmarkmg

are.

Public water systems must, evaliate impacts on microbial risk before changing
disinfection practices fo ensure adequate profection is maintained. The three major steps

¥ Detsrmine if a public water system needs to profile based on TTHM and HAAS levels
{(applicabllity monitoring) ’

¥ Develop a disinfection profile that reflects dally Glardfa lambifa inactivation for af leasta year
{systems using ozone or chiloramines must also calculate Inacfivation of viruses)

¥ Calculate a disinfection benchmark {jowest monthly Inacfivation) based on the profile and
consulf with the stafe prior to making a significant change to disinfection practices

February 16, 1939

Construction of uncovered finished water reservoirs is prohibited.

March 1589 Public water systems lacking ICR or other occurrence data begin 4 quarters of
applicabifity monitoring for TTHM and HAAS to defermine if disinfection
profiling is necessary. .
| Aprdl 18, 1999 Systems that have 4 consecufive quarters of HAAS occurrence data that meet

fhe TTHM monitoring requirements must submit data to the sfafe to defermine
if disinfection profiling is necessary.

Becember 31, 1599

Public water systems with ICR data must submit it to states to determine if
disinfection profifing is necessary.

Public water systems must begin developing a dismfec:tmn profile If their annual

Apdl 1, 2000
average (based on 4 quarters of data) for TTHM s greater than or equal to
0.0584 mglL. or HAAS Is greater than or equal fo 0.048 mg/L.

March 31, 2001 Disinfection profile must be complete.

January 1, 2002

Surface water systems or ground water under the direct influence of surface
water systems serving 10,000 or more people imust comply-with all IESWTR
provisions {e.g., furbidity standards, individual filker monitoring)

December 16, 2000

i W
‘States submit [ESWTR primacy revision applications to EPA (friggers interim

primacy).

January 2002

States begin first round of sanitary strveys.

December 16, 2002

.anacy extension deadiing - all stafes with an extension must submit primacy

revision applicafions to EPA.

Decermnber 2004 States must complete first round of sanftary surveys for community water
sysfems, .
December 2006 States must complete first round of sanitary strveys for nencommunify water

systems.

Implementation of
the IESWTR will
resulfin ...

Increased profection against gastrointestinal filnesses from
Crypfosporidium and other pathegens fhrough improvements in filtrafion.

Reduced likefhood of endemic fliness from Crypfosporidium by 110,000 fo
463,000 cases anntally.

Reduced likefihood of outhreaks of cryptesporidiosis.

Esfimated impacts of
the [ESWTR
include , . .

National total annualized cost:  $307 miflion
82 percent of households will incur an increase of less than $1 per month.

[ess than 1 percert of households will incur an increase aof more than §5 per
month (abouf $8 per month}.




"&EPA - Long Term 1 Enhanced Surface
s \Water Treatment Rule:
. A Quick Reference Guide

tong Term 1 Enhanced Surface Water Treatment Rule (LTTESWTR}
67 FR 1842, January 14, 2062, Vel. 67, No, §,
Improve public health pratection through the control of microbial contarinanis,

Purpose particularly Cryptosporidium. Prevent significant increases in microblal risk that
might otherwise occur when systems implement the Stage 1 Disinfectants and :

Disinfection Byproducts Rule.
Builds upon the requirements of the 1589 Surface Water Treatment Rule {SWTR).

Title

o .
Bner_‘al : Smaller system counterpart of the fnterim Enhanced Surface Water Treatment Rule
Description

. (IESWTR).
{tilifies Pubfic water systems that use surface water or ground water under the direct
Covered infiuence of surface water {GWUDR and serve fewer than 16,000 people.

- Control of ¥ : . . .
Cryptosparidium The maximum contaminant level goal (MCLG) is set at Zero.
» Fitered systems must physically remove 99% (2-log) of Cryptosporidium.

b Unfiltered systems must updafe their watershed control programs fo
minimize the potential for contarnination by Cryptosporidium oocysts.

¥ Crypfesporidium is included as an indicator of GWUDL,

Combined Filter | Specific CFE turbidity requirements depend on the fype of filtration

Effluent (CFE) used by the systen.
. ;2‘:;‘::‘?;“08- Conventional and direct filfrafion:
- » <03 nephelometric torbidity units (NTU)-in at least 85% of measuraments

Standards taken each month.

¥  Maximum level of turbidify: 1 NTU.

Siow sand and diatomaceous earth (DE) Tittration:

¥ Continue to meet CFE turbidity limits specified in the SWTR:
+  { NTU in =t least 95% of measurements taken sach month.
. Maximum level of turbidity: 5 NTU.

Alternative technoiogies (ofher.than comventional, direct, stow sand. ot DEY:
¥ Turbidity Jevels are established by the Sfate based on filter
demonstration data submitted by the system. .
. Stafe-set limits must not exceed 1 NTU (in at least 98% of
measurements) or 5 NTU {(maximum).

. : O

Gall the Safe Drinking Watte?
‘Hetling at “1-800-426-4791; visit .

¢ ..ﬁﬁé'--EP-A-:WGﬁ‘S:_]feta‘t' _ee o UEE | Combined Filter »  Performed at least every 4 hours to ensure compiiance with CFE

inwsGpagovisaiewatermdbp Effluent turbidity performance standards. X )
}t‘leswtrhtm[ oF:cofitact your: B Individual Filter Since the CFE may meet requiatory requirements even though one
State drinking-water.. - Effluent (IFE) filter Is producing high turbidity water, the IFE fs measured fo assist
representative. - {for systems using | converitional and direct filtration treafment plant operators in

- , conventional and understanding and assessing individual filter performance.

direct filtration only) ¥ Performed conﬁnuoajsly {recorded af feast every 15 minutes).

- . o ¥ Systems with two or fewer filters may conduct continuous monitoring
5

by t-hn; lsétfar?g ?re; r;cgcgn %rbgarye?;rce = of CFE furbidity in place of individua fitter effluent turbidity moniforing.

systemns using slow sandialiemnative .~ ¥  Certain follow-up actions are required if the IFE furhidify (or CFE for

& fltrafion or for systems serving 500 . systems with two filfers) exceeds 1.0 NTY in 2 consecufive readings or

’ more (i.e., additional reporiing, filter self-assessments, andfor

persons or fewer regardless of the
iype of fifrafion used. cc_amprehensive performance evaluations (CPEs))




Community and non-fransient non-community public wafer systems must evaluate impacts en microbial risk before changing disinfection
_praciices to ensure adequate microbfal profection is maintained. This is accomplished through a process calfed disinfection profiling and
benchmarking: ' . :
. What are the disinfection profiling and benchmarking requirements? -
¥ Systems must develop a disinfection profile, which is a graphical compilation of weekly inactivation of Gfardia Jamblifa, taken on the
same calendar day each week over 12 consecutive months. (Systems using chioramines, ozone, or chlorine dioxigde for primary '
disinfection musé also calculate inactivation of viruses). Results must be available for review by the State during sanitary surveys.
¥ A State may deem a profiie unnecessary if the system has sample data collected after January 1, 1888—during the month of warmest
water tamperature and at maximaom residence time in the distdbution system-indicating TTHM favels are below 0.084 mg/L and HAAS
~levels are below 0.048 mgilL. )

‘¥ Prior to making a significant change fo disinfection practices, systems required to develop a profile must cajculate a disinfection -
benchmark and consult with the State. The benchmark is the calculation of the lowest monthly average of inactivation based on the

disinfection profile.

For Drinking Water Systems

ey TR e e ey Ao

March 15, 2002

Construction of uncovered finished reservoirs is prohihifed:

July 1, 2003

¥ Results of optional monitoring which show levels of TTHM < 0.064 mg/L and HAAS < 0.048 mg/l., OR

No later than fhis date, éystems serving between 500-9,399 persons must report fo the State:

¥  System has started profiling.

January 1, 2004

No later than this date, sysfems serving fewer than 500 persons must report to the State:
¥ Results of optional monitoring which show levels of TTHM < 0.084 mgiL and HAAS < 0.048 mg/L, OR

¥ System has started profiling.

June 30, 2004

Systems serving between 500 and 5,999 persons must completes their disinfection profile uniess the State has
determined It Is unnecessary.

‘December 31, 2004

Systems serving fewer than 500 persons must complete their disinfection protiie unless the State has determined itis
unnecessary. ’ :

January 14; 2005

Surface water systems ar GWUDI systems serving fewer than 10,000 people must comply with the applicable
LT1ESWTR provisions (e.g., turbidity standards, individual filter monitoring, Crypfosporidium removal requirements,

For States

T

ipdated watershed control requiremerits for unfiltered systems).

f . . . . . .
. . PR o

 January 2002

As per the IESWTR, Stafes begin first rbﬁnd of sanitary surveys (af least every 3 years for community water sysiems
and every 5 years for non-community water systems). .

October 14, 2003

States are encouraged fo submit final primacy applications to EPA.

January 14, 2004

Final primacy applications must be submitted fo EPA unless granted an extension.

States musf complete first round of sanitary surveys for community water systems (as per the IESWTR)

‘December 2004
January 14, 2006  |{Final primacy revision applications from Siates with approved 2-year extension agreements muost be submitted fo EPA.
December 2006 States must complete first round of sanitary surveys for non-community water systems (as per the IESWTR).

Implementatiorof |* Increased protection against gastrointestinal illnesses from Crypfosporidium and other pathogens through
".| the LTAESWTR will mproveéments in filtration. '
resultin. .. » Reduced likelihood of endemic iliness from Crypfosporidium by an estifrated 12,000 to 41,000 cases annually.
¥ Reduced likelihood of outbreaks of cryptesporidiosis.
Estimated Jmpacts | > National total annualized cost: $39.5 million.
of the LTIESWTR |} 80% of affected households will incur an increase of less than $1.25 per month.
inciude ... »  One percent of affected households are tikely to incur an increase of more than $10 per month.

Office of Water {4506)

EPA 816-F-02-001 www.epa.govisafawater January 2002



' United States Office of Water _ EPA 816-F-01-010
Environmental Protection (48608) May 2001
Agency . www.epa.govisafewater

Stage 1 Disinfectants and Disinfection
Byproducts Rule:
A Quick Reference Guide

Title

Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR)
.| 63 FR 65390 - 59476, December 16, 1998, Vol. 63, No, 241

Revisions to the interim Enhanced Surface Water Treatment Rule (IESWTR), the Stage 1
pisinfectants and Disinfection Byproducts Rule (Stage 1 DBPR), and Revisions to State Primacy
Requirements to Implement the Safe Drinking Water Act (SDWA) Amendments

66 FR 3770, January 16, 2001, Vol 66, No. 29

Purpose

Improve public health protection by reducing exposure to disinfeciion byproducts. Some
disinfectants and disinfection byproducts (DBPs) have been showit to cause cancer and
reproductive affects in lab animais and suggested bladder cancer and reproductive effects in

humans,

General
Description

The Stage 1 DBPR is the first of a staged set of yules that will reduce the allowable jevals of
DBPs in drinking water. The new rule establishes seven new standards and a tfreatment
technique of enhanced coagulation or enhanced softening to further reduce DBF exposure, The
rule is designed fo fimit capital investments and avoid major shifts in disinfection technologies
uniil addifional information is available on the eccurrence and health effects of DBPs.

Utilifies
Covered

The Siaée 4 DBPR applies to all sizes of community water systems and nentransient .
noncommunity water systems that add a disinfectant to the drinking water during any part of the

treatment process and fransient noncommunity water systems that use chlorine dioxide,

Impiementation of the” | *  As many as 140 million people receiving increased protection from DBPs.
Stage 1 DBPR will
resuifin...

* 24 percent average reduction nationally in trihalomethiane levels.

¥ Reduction in exposure fo the major DBPs from use of dzone (DBP = hromats) ahd
chiorine diexide {DBP = chiorite}. .

include . ..

Ectimated impacts of
thé Stage 1 DEPR

w

National capital costs:  $2.3 billion .
National totalannualized costs fo utiiities:  $684 miltion

b

» 95 percent of househalds witl incur an increase of less than-$1 per month,
¥ 4 percent of households will irrcur an increase of $9-10 per month.
} <1 percent of households will incur an Inerease of §10-33 per month.

G he

et

January 1, 2002 Sirface water systems and ground water sysfent

ot
s tnder the direct
infitence of surface water serving 210,000 people musf comply with the
Stage 1 DBPR requirements.

January 1, 2004 Surface water systems and ground water systems under the direct

infiuence of surface water serving < 10,000, and all ground water systems
must comply with the Stage 1 DBPR requirements.

A Th s Tt

T

December 16, 2000 States submit Stage § DBPR primacy revision applications fo EPA

{riggers interim primacy).

December 18, 2002 Primacy extension deadline - all states with an extension must submit

primacy revision applicafions to EPA.




Chloroform
Bromodichloomethana
Dibromochloromethane
Bromdform

Fire Haloacetic Acids (HAAS) Chloramines

e

4.0as Ci,

tMonochlorcacetic acid
Dichicroacefic acid

" Trichtoroacetic acid
Bromoacetic acid
Dibromeacetic acd

Chiorine dioxide

0.8 0.8

Bromate (plants that use ozone) 0.010 zero

Chlorite (piants that use chicrine 0.8

dioxide}

disinfectants.

*Sfige 1 DBPR includes maximum residual
disinfectant levels (MRDLs) and maximum
resideal disinfectant level goais (MRDLGs)
which are simifar to MCLs and MCLGs, but for

R e o T !

Enhanced coagulationfenhanced softening fo improve removal of DBP precursors

systems using conventional filtration treatment.

{See Step 1 TOC Tahle) for

Source Water Source Water Alkalinity, mg/Las CaCO,

> 120

TOC (mg/L} - [ S eots0

> 2.0%0 4.0

> 4.9 to 8.0

> 80

1 Systemns meeting at jeast one of the atternative compliance criferda In the rule are not required {o meet the
removals in this table,
zGystems practicing softaning mest meset the TOGC emeval requirsmants In the last calomn to the right

J e

surface and ground water
under the direct influence of
surface water serving = 10,060

4fptant/quarter

Remning annual average

Surface and ground water
under the direct influence of
surface water serving 500 -
5,999

t/plant/quarter

Running annual average

Surface and ground water
under the direct influence of
surface water serving < 500

ifplantfyear in month of
warmest water temparature™

Running asnual average
of increased monitoring

Ground weater serving = 10,000 | 1/plantiguarter

Running annral average

1/plantfyear in month of

Ground water serving < 10,000 warmest water femparatire*

Running annual ayerage
of increased monitoring

Bromate Oio_ne plants Monthly

Running annual average

Daily af entrance fo )
disfribution systetr; monthly
in distributiont sysfem

Chlorite Chiorine dioxide plants

Drailyffollow-up monitoring

Daily at entrance to

Chiorine diaxide plants distribution system

Chlorine dioxide

Dailyffollow-up monitoring

Same location and frequency

Rumning ennual average

Chlorine/Chloramines | All sysfems s TOR sampling .
; L e : + M’cnthly-for total orgaric " :
N A
D8P precursors Conventionai filiration rhon and alkalin Running annual average

** System must increase mortitaring to 1 sample per plant

ner quarter If an MCL is exceeded.



i - ADDERDUM FO. 1

THIS ADDENDUM made. and entered into this the {éj day
m; ) , 1597, by and between THE TOWN OF HAGS HEAD, a

body DDllLlC' THE TOWN OF KILL DEVIL HILLS, a body politic;
and THE COUNTY OF DARE, a body politic.

NOTWITHSTANDING the provisions of the first paragraph of
Section 18 of that certain Agreameat between the  above named
parties dated Jane 30, 1986, Dare County is allowed to sell
emergency water outside the boundarles of Dare County under

+he following conditions:

(1) The purchasing system as comprised at the time of
the emergency regquest is able to certify that
regardless of cause it 1s unable to provide to its
users 100% of its maximum productiomr as detezrmined
by the peak producticn day from the prioxr year.
The prior vear's. peak -producticon day less “the
amount the purchasing - system is capable of
supplying per day to its customers shall determine
the maximum amount of emezgency water Dare CounLy
can sell per day to tne purcha51ng sysuem.

.That ‘the Towns of Nags Head and Klll’Dev1l Hllls be
-FOt*fWEQ within 30 days of any. such*“sales ' the
amotnt of water being sold, thev—cause of " the
purchasing system's shortfall And*the total amount
of water -being supplied to customers of the

purchasing system.

outside the

That no sales. of water by Dare County
in

County will be allowed if water restrictions are
place due +to an emergency or seasonal variation as
specified in the above referenced Agreement or 1if
Dare County has reduced, for any reason, its system
capacity as defired = in the above referenced
Agreement. .

(4) Any emergency water
this Addendum shall be sold at
Dare County retail rate.

.
SV
—

sold under the provisions oI
no less than the



&

(©)

Dare County shall, mthm twelee {(12) months of Lhc date of this
amendment, have conducted and completed, by a qualified hydro ceologist
or hydrogeologic firm, a stidy showing that there is sufficient Taw water
availahle from the sources now supplying.raw water wmder the tri-party
agreement with Dare County. The costs of such study shall not be

reflected in the costs of water to Nags Head or Kill Devil Hills.

This Addendum shall become null and void upon the completion.of the i

ahove-referenced study and its presentation to the Dare County Board of
Commmissioners at a public meeting.

This Addendim shall be executed in thres counterparts with each of the parties retaining ‘
an executed coumterpart. =+

TER EOF, the parties hereto have set therr himds and seals the day and

COUNTY OF DARE
By: W 2/ /W?
- Chairperson

Hoard of Commissioners

ATTEST:

TOWM W

Mayor

May T




NORTE CAROLINA

DARE COUNTY

-

TETS ACREEMENT made and entered into this the 30th day of
June, 1996, by and between The Town of Rags Eead, a body politic,
{hereinafter NE}; The Town of ®ill Devil Hills, a body politic,’
(hereinafter KDE); and The County of Dare, a body politic,
{(heresinaftexr DC). '

W ITHESSETH:

WHERFAS, +the parties hereto have previously entered into
ertain oral and written agreements concerning -the constructior,
operation, maintenance, expansion, and owpership of certain water
production facilities located within the corporate boundaries of
the partiss, and have eptered certain oral and written agresments
concerning the production, allocaticn, pricing formulas and supply
of water to and within sach of +he sntities; and T

WHERFALS, disagreements between the parties have ariseun as to
the ipterpretation ax spch previouns agreements; and

WEZRERS, the parties now desire to enter into a pew agreaemeint,
superseding and raplacing all previous agreements betwesn the
parties concerning the matters referred to above. -

HNOW, THEREFORE, 1n consideration of the mutual <terms and
ined herein, the parties enter into the following

LSS

conditions conta
AgUSEment !

1. SCODE OF ACRESMENT: This agreement is the sole agreement
among . the ' parties concerning the construction, oparatiocn,
maintenance, eXpansion; and - owmership of the water production-
Facilities and their appurcenaices. “This agreement is also the
sole agreement among. the parties concerning the allocation oOF
certain water resources within the entities and the sale and use of
treasted water by the parties. This agreement is.also the sole
the parties concerning the allocatlion of the raw

agreement among
water resources set forth helow. This agreement supersedes and

replaces all other agreements between the parties, whether written

or orzl, concerming such matters. The water production facilities

' which are the subject of this agresement are commonly . knovm as: (&)

+he Reverse Osmosis Plant in ¥ill Devil Hills (hereipafter RO
plant), (b) the .water production plant located in Skyco
(hereinafter Skyco Plant), and (c) the Fresh .Pond water production
facility located in Nags Hezd (hereinafter Fresh Pond Plant),
spcluding the real property upeon which such facilities lie, and all
mppurtenances simcluding, but not limited to buildings, wells,




pumps, storage tanks, pipelines, vehicles, tools, equipmnent,
chemicals and all other personal property associated with the

facilitiess or the operatilon, maintenance, production and supply of
_waker from such facilities. The raw water resources which are the

subject of this gg‘reement are: (a) the Fresh Pond jocated in NH and
KDH, (b) the agquifer from which the Skyco Plant withdraws water
and' (c) the aguifer from which the RO Plant withdraws water. Th_lf;
agreement specifically excludes the Rodanthe RO Plant as well as
any other water production facility or water resource which is mot
set forth above.

2. EFFECT ON PLST AGREEMENTS: Unlass otherwise provided
herein, upon execution of +his agreement, all obligations or
1iabilities of the parties pursunant to any previous written or oral
agreement, concerning the matters and things which are the subject

' of this agrsement, shall become null and void.

OWNERSHIP. SEYCO PLANT: The Skyco Plant and its
jescribed in paragraph 1 above, togsthar with the

aprurtenances as o _
real property upon which +the plant and 1its appurtenances lie,
including, but not limited to, =11 wells used to withdraw water for
+he $Skyeco Plant, together with all pumps, pipelines, and othexr
figxtures necessary o withdraw water from such wells and rransport.
it to the Skyco Plant, <hall -be the sole property of DC. NH and
RDH zgree to egecute such docunents, ‘if any, that may be reasonab_l"y'.
necessary, inm the opinion of the DC attormey, to vesi legal title
tn such property in DC. Except as otherwise provided in this
agreement, ‘DC shall be responsible for all costs, expenses and ~
1iahilities necessary to operate, maintain and repair such property
asiwell as any and all other obligations or liabilities assoclated
with such property and agrees To forever indemnify and hold
" harmless the other parties from payment of the same. ’ '

, . OWNERSHT® FRESH POND PLANT: The Fresh Pond Plant and its
appurtenances s described in Paragraph 1 abave, together with the
real propercy upon which the plant and its appurtenances lie, shall
bhe +the sole property of NH. DC and KDH agree to execute such’
documents, if any, that may be reascnably necessary, in the opinion
of the NH attorney, toe vest legal title to such property in NH. The
real property upon which the Fresh rPond lies shall remain. the
property of FE -nd EDH respectively, as their interests shall
appear. Except as otherwise provided in this agreement, NH shall be
responsible for all costs, expenses and 1iabilitiss necessary to
operate, maintain and repair such plant as well as any apd all
other obligations OT 1iabilities assoclated with such plant and
agrees to forever indemnify and hold harmless the other parties
from payment of the same _

OWNERSHIP RD PLANT: The RO plant and its appurtenances as

5.
tpgether with the real property

described in Paragraph 1 above,

a

. 2



upan which-the plant and its appurtenances lie, including, but not
dmited to, all wells and well sites used to withdraw water for the
RO Plant, {excluding the well sites leased pursuant to Paragraph 8
below) together with all pumps, pipelimes, and other fixtures
necessary to withdraw water from all wells (whether.leaSed.or owned
by DC) and transpert it to the RO and Skyvco Plants, shall be the
sole property of DC. NI and KDH agree to execute such documernts as
may be reasonably necessary, in the opinion of the DC attormey, to
vest legal title to such property untc DC. Except as otherwise
provided in this agreement, DC shall be responsible for all costs,
expenses and liabilities necessary to opérate, maintain and repair
such property as well as any and all. other obligations or
1iabilities associated with such property and agrees to forever
indemnify and hold harmless the other parties from payment ol the
SEME . ' ' .

5 OWNERSHTD DISTRIBUTION SYSTEMS: The water distribution

. 4
system used by each of the parties to distribute water to its

customers shz1l be the sole property of that party. The water
discribution system of each party nmeans all property, real or
personal, associated with the distribution of water to customers of
the partiess and includes, burt is nct limited to, all water storags
ranks, pipslines, pumps, vehicles, tools, fixtures, and equipmeii
sEsociated with the distribution of water by the parties to this
Agraementc. ’

7. COSTS AND EXPENSES ASSOCIATED WITH DISTRIBUTION SYSTEMS:

Tach of the parties shall be responsible for =11 costs, expenses or
‘Liabilities necessary t+o, oxr associated with, Lhe operation,
maintenance, replacement,  upgrade and repair to its respective
distribution system and shall forever indemnify and hold harmless
the other parties from payment of +the same.

: "o OWNERSHIP AND LEASE OF CURRENT WELL .SITES: A1l well
sites. (for both_productiom,wells and monitoring wells) currently in
use and locetad upon property owned by NH or KDH shall remain the
property of NH.or EKDH. (ALl pumbs, pipes, egquipment and other
personal property or fixtures located mpon such well sites shall be
+he property of DC). Such well sites shall be leased by NH and EDH
+o DC for an. annual lease payment of .one dollar per year, for =2
term equal to the length of this agreement plus any renewals, plus
five years. DC-shall be responsible for the cperation, maintenance
and repair of such wells and well sites. -NH and EDH agree to grant
mnto DC such easements as may be reasonabhly necessary, across
properties owned by RE or EDE, t6 allow DC access to.such well
cites for the cperztion, maintenance and repair; and also for the
purpose of transporting water from-the well sites to the production
Ffacilities set forth sbove. All waell sites ({for both production
+ed upon property owned by DC. or by

wells =md monitoring wells) loca

anyone other than NH or KDH shall be the property of DC.



9. OWNERSEI® OF OTHER PROPERTY: All other pipelines, pumps,

 fixtures, equipment, tools, chemicals, inventory, or other personal

ProOperty, tangible or intangible, not .otherwise provided for in
this agreement, which are a part of or used in connectiod with, the
water withdrawal, production or supply systems and which afe poit a
part of the distribution system of any of the parties hereto or a-
part of the Fresh pond Plant, shall be the property of DC.

'10. PRODUCTION OF WATER: DC shall be solely responsible for
t+he production of water To be supplied to EDH and NH. LC shall be
responsible for all costs of production and shall pay the costs of
211 .labor, equipment, material, or-other exXpenses associated with
the production of water (except for the prodiuction of watex Irom
+he Fresh Pond Plant which shall be the responsibility of H)
unless otherwise provided in +this agreement. =~ NH shall be
responsible for the production of water from the Fresh Pond and
shall sell such water produced to DC upon the terms and conditions
set forth in this agraement. NE shall be responsible for the cost
of 211 labor, materials, equipment, or other expenses asgoclatad
with the produation oF water from the rresh Pond, unless otherwise
provided in this agrecment.

11, ORLIGATION TO SUPPLY WATER: DC shall supply water to.NH
and -KDH, in the quantities, at t+he price, and upon the terms set
forth in this agrzement. HNH shall supply water only to DC from the
Fresh Pond, in the quantities, at the price and upon the terms sat
forth in this agreement.

12_ DC SOLE SUPELIER OF WATER: The parties acknowledge and
agree Tthat DC is +he sole supplier of water from the -resources
which are the subject matter oI this agresment and that FE and EDH
“shall not be 21lowed to supply water TO &Ry entity outside thelr
municipal‘bouﬂdar_ies, except those customers who, as of the date of
+his agreement are cutside those boundaries and are receiving water
fiom NEH or KDH. )
13. WATER QUALITY: Water supplied to NH and EDH by DC shall
ble and shall meet all State, Federal or othex governmeﬁ*‘.:j__é:j' '

be pot
water guality requirements at the point where the water leaves the

DE water supply system. DC agrees that it will cooperate with " NH
and KDH to deliver a mix of RO water and non-RO water to allow KDH
and [NH to meet all 'Ztate, Federal or other governmental water
quality regulations at the tap,.sov¥long-as-such*mix can be-safely
damage to the water supply sources or production

maintained without ]
equipment (&S determined by DT} d deoés not increase the wholesale

water rate set farth below by more than five per cent within any
smmual rate cycle. In addition, DC chall not othérwise change the .
mix of RO and non RO water such that the DCWWR shall increase by
more than five per cend in any anrmal rate cycle; unless {a) the
change in such mix is necessary Lo provide potable water to all of
the parties to this agreement, (b) is necessary to protect OT
prevent damage tp any of the Iaw water sources which are the

4



gallons per day fro

5ggbfec£ matter of this agreement, or (c) is necessary to provide

any of the parties to this agreement thelr allocated amounts of
water. The average mix of RO and non—-RO water for the twelve month
period prior to the date of this agreement shall be the base from
which changes in the mix shall be initiglly calculated. Except as

provided herein, the mix of RO and non—RO water shall be in the
discretion of DC. Except as provided -in this paragraph, DC shall
have no responsibility for water gquality at +the "tap" of any
customers of NH and XDH, and NH and KDE shall hold DC harmless from
such liability. Water supplied to DC by NH shall be potable and
shall mest all State, Federal or other governmental water gquality
requirements at the point where the water leaves the HE water
supply system and enters the DC supply systems.

. 14, DELIVERY OF WATER TO TOWNS: DC agreses to deliver water
+o NH and KDH .at a flow adequate to deliver esach town’'s allocated
amount of water. DC'shall have no responsibility or liability for
maintaining watsr pressure within NH or RDH.

15. GSYSTEM CaPACITY: Systeh capacity shall mean the amount
oFf water that the system can salely produece on peak days, as
determined by pc, but shall not be less than nine million £five
hundred thousand gallons per day so long as the raw watel sources
which are the subject matter of this agreement can be safely pumped
to produce sufficient raw watar to provide such capacity. . The
parties acknowledge and agree that the water supply system which is
+he subject of this agreement consists of the Skyco Plant, the RO
Planct and the Fresh pond Plant. The parties further acknowlédge
and agrze that the peak system capacity to produce water, without
fyrther improvements, at +he time of execution of this agreemeni;
is ‘nine million‘ﬁive‘hundreduthousandAgallcns per day. (1.5 million
m the Fresh Pond Plant, 3 million gallons per

déyﬁfrom.tbe RO Plant and 5 million gallons per .day from the Skyco

Plant}.

16. WATER ALLOCATION: NH shall be allocated three million
£ive hundred thousand gailons per day of the system capaclty. XDRE
chall be =allocated three million gallons per day of the system
capacity. quch allocations may be increased or decreased -only
pursuant to other provigions of this agreement.

17. OBLIGATION TO SUPPLY ATLOCATED WATER: DC shall provide
+o NH and KDH, at the point of conpection with DC, their respective
allocated water, upon demand. It shall be the responsibility and
duty of DC to produce sufficient potable water, So long as suitable
raw water supplies. are available, and to provide NH and EKDH tHelir
allocation of water as calenlated by the terms of this agreement,
and DC shall bear all costs sesociated with the production and
delivery of such water, eXCept 2as otherwise provided in this

agreement.



upon a requlred ‘expansion as provided above,

" increments, such e¥pansi

18. DC TUSE OF ALLOCATED OR UNALLOCATED WATER: -Except as
otherwise provided in this agreement, all water prodnc_:’eci and

unused, whather ailocated to NH and KDH or not, may be used in any

manner and for any purpose by DC. DC-may not sell or supply water
Qgg%iﬁe +he boundaries of Dare County, unnless it is scientifically
determined by & qualified hydrogeclogist oT hydrogeclogic f£irm,
that there is sufficient raw water available, from the sources now
supplying raw water ox from such other scurces as may becoms
available in the future, to meet the mnused portion of NH's and
RDH’s maximwn expansion capacity as defined in Paragraph 19.

Fzcept as otherwise providad in this agreement, in the event
that the demand for water from the system by all of the parties
hereto exceeds tThe system capacity and NH and/or KDH have not
axceeded their allocation of water as set Fforth in this agreement,
DC shall have the cbligation to aither expand the systen capacity,’
at its own cost, to meet the system demand, or to reduce 1ts
consumption of water such that the +total demand of the parties does
nct exceed the system capacity and the Towns <an receive their

allocated amounts of water.

19, FEYPANSION OF PRODUCTIOH FACTLITIES: Except as otherwise
agreement, 1in the event +that the system 1s
£ its capacity on 2 consecutive days
5] DC shall immediately begin werk to
expand the production System, in not less than onme million gallon
paer d4day increments. If either ¥DH or WH have exceedad their
allocated amount of water on two consecutive days in the previous
+twelve month period, then, sxcept as provided in this paragraph and
in'Paragraph’3%, the Town or Towns which sxceeded their allocated

amourt. shall pay iunto DL all costs and expenses associated with

such expansion as they becone due.

provided in this
producing at ninety percent O
ifi the pravious twelve montas,

and shall, upon reguest of either towdl or
expand the RO water
not less than 1 milliion gallon per day
. 'ons not to excesd 2 million gallions per day
in capacity for N and 1 million gallens per day in capacity for
KDH. WH shall not be permitted to expand the system by greater thamn
2 million gallons per day and EDE shall not be permitted to expand
the system by more than 1 million gallons per day. DC shall not be
allowed to expand the system by more than 2 million gallens per da&y
without first determining, by a gqualified hydrologist or
engineering firm qualified in hydroloegy, that upon such expansion

+here shall remain sufficient raw water available, from the sources
h other scources as may pecome

now supplying raw water oL from suc
available in the future, to mest the unused portion of NHE’s and

KDE’s mazimum expansion capacity as defined herein.

ile maymoh its own,

productior system, in

nC shall pay =11 costs of any e¥pansion not requested oxr
required by either NE oI KDH. The town requesting or requiring the
additional expansion shall bhear all costs and expenses associated

b



. eypansion of the

as provided herein,
‘zllocation of water,
‘zllocation of the other town,
RDH does not exc

#ith such expansion. In lien of expanding the RC production

Facilities as provided. above, DC shall have the option to provide

water from other sources, to the town or towns, in an amcunt egual
+0 the amount of water which would be received by the town if the
RO production facilities were completed. If DC
elects not to expand the Rﬂ_prodnction facilities, but to provide
water from another scurce, the town or towns requesting oxr
requiring‘suchiexpansion shall pay the cost and expenses associated
With procuring water Ircm such other source, up to and not in
excess of the costs to expand had DC elected to expand the RO
production Facilities. In the event the cost of expansion using
such other sources is less than the cost. of expanding the RO
production facilities, rhe town or towns reaguesting cor regulring
expansion shall pay the lesssr cost.

Upon the completion of the expansion, the system capacity and
+he water allocation of the party which paid for the expansion
shall be increased Dby the number of gallons the system Wwas
expanded. Tn +the event that more than one of the parties
contribute to +the expansion COSLS, their respective water
11 be increased by the percentage of the costs paid

allocation. sha
imes the anumber of gallons added to the system by

by each party t
+he expansion.
Mot witnhstanding the forsgoing, if any expansion reguired ox
reguested under this paragraph reguires DC to expand the building
housing the RO Plant, the cost 'of expanding the building shall be

bhornae by DC.
S5p. TOWNS USE OF UNOUSED BUT ALLOCATED WATER: In the event

rhat either NH or KDPH is using less than its allocation of water

and the other has demand for more than its |
+he town with excess demand may use the unused
. so long as the combined use to RH and
ced the comhined allocation of water to NE and ¥DH.
of the parties hereto from the

¥his paragraph shall not exempt any
Paragraph 19 above.

expansion requirements set forth in

21. NON SEASONAL REDUCTION IN RAW WATER SUPPLY: In the event
that the raw water supply available to the three plants specified
ahove shall, for any Ireason other than seasonal variations, be
reduced such that the production capacity of the system on its peak.
day is less than +he design capacity of the system at the time of
such reduction, the allocation of water to KDA and NH shall be
reduced by a percentage egual to the particular Town’s percentage
allocation of the system capacity multiplied by the number of
gallons that the production capacity of +he system is diminished as
& result of the reduction in raw water supply. For example, if the
production capacity of the system is reduced by 100,000 gallons per
day, .and EDH’'s 2ilocation ecuals 31.6 per cent of the system
capacity, EDH’'S allocation of water shall be rednced by 31,600
gdllons per day (31.6% X 100,000 = 31,600).

7 -



‘rTequirements, or 1=

22. REALLOCATION FROM INCREASE IN PRODUCTION CAPACITY: In
the event that the production capacity of the system is increased
dne to any of the factors used te. compute the DC Wholesale Water
Rate, (including the membrane reserve fund) and mot including
nother capital?” as defined in Paragraph 33, NH and KDH shall be
entitled to a percentage of the increase squal to their percentage
allocated prior te the increase in-capacity. For example, if the
production -capacity of the system increases by 100,000 gallons per
day, and EDE‘s allocation equals 31.6 per cent of the system
capacity, FDE would be entitled to 31,600 gallons per day of the
increased capacity (31.6% x 100,000 = 31,600). :

23. INSUFFICIENT RAW WATER FOR EXPANSTON: In the event that
expansion of the production system is required or is requested as
provided in +this agresemept, and there 1s, <£or any reason,
insufficient raw water available from the current sources of raw.
water or any source identified as a source under the expansion
guarantees provided in Paragraphs 18 and 15, to meet the expansion
governmental regulatieons prevent such
expansion, DC slhall not be reguired to expand the production
facility. In such event, NX and KDH shall be entitled to receive
up to their allocated amounts of water and any entity that is
consuming water in excess of its allocated amount shall reduce its
consumption such that upon demand NHE and EDH can consume their

desired cquantity of water up to the amounts of water allocated to
3 ¥ e

‘NH and XKDH. In the event that such reduction does not allow NH and

EDHE to recejive their allocated amount of water, DC shall reduce 1its’
consumption such that upon demand ¥E and KDH can consume their
desired quantity of water up to the amounts of water allocated to

¥H and KDH. .

o4, SUFFICIENT RAW WATER FOR PARTIAL EXPANSION: In the event
+hat expansion 15 required or requested as provided in this
agreement, and thers is, for any reason, sufficient raw water from
any source identified as a source under the eXpansion guarantees
provided in Paragraphs 18 and 19 to allow only a portion of the
expansion required or reguested, or if goveramental regulations
permit only -such partial expansion, then DC shall complete the
partial expansion only if such partial expansion is of at least one
million gallons per day in capacity or increments of one willion
gallons per day. Upon completion of such partial expansion the
water available to the towns from the partial expansion shall be
reallocated, 26.8% to ¥E, 31.6% to EDH and the balance to DC so
long as each entity, at the completion of the expansion has paid a
proporizional shars of the expansion costs. If NH or KDH, at the
time of completion of the expansion, has not paid its propoxrtional
share of the expansion costs in full, then it shall not be entitled
to amy additional allocation of water creataed by the partial
expansion, and such additional aliocation shall be allocated to the
other entity or entities, in proportion to the costs paid.



55 . TEASE OR PURCHASE OF FUTURE WELL SITES: The parties
acknowledge and agree that there are, at the time of the execution
of this agreement, water supply wells located uwpon lands owned by
NH and KDH and that additional RO wells and monitoring wells will
be  needed Tor any Ifuture expansion of the system. There are
currently two or more well sites identified along Well Field Road
in Nags Head for such Iuture wells and there may be other sites for
future wells located in NH and EDH. NH and KDE agree that they
will lease .to DC, the existing well sites located in NH or XDH, and
¥H and KDH agree that they will lease to DC such future well sites
identified 'and located upon property owned by them, (together with
any necessary easements along the Town’s roads to deliver watéer
From the leased well sites to the production system:and to permit
access for construction, operation, maintenance or repaixr to the

wells cr their appurtenances).

~The leases set forth above shall be for a term egual to the
term of this agreement plus any renewal periods plus Iive years,
and at a rental Tate of one dollar pexy year. DC may withdraw water
from +he leased wells during the term of the lease so long as the
withdrawal of water from such wells does not have a significant
nagative impact upon the surficial aguifer of the Wags Head Woods
Maritime ForestC. ‘

Tre i

- In addition, the parties hereto will cooperate 2nd WOTK
" togerher to ildentify and purchase as many additional RO well sites
as may be available within NH.or KDH, (mot to exceed the numbhear of

wells necessary 0 safely withdraw a sufficient amount of raw water

o sproduce 8 million gallons per. day of finished (potable} RO

, The purchase of such future well sites shall be at a price and
nupon purchase conditions satisfactory to the parties. Io the event’
that the parties cannct agree upol & purchase price, the purchase
price shall be determined 'in the same manner as if DC were
‘condemning the property, with the purchase price being equal to the
amount which would be deposited if DC condemned the property. In
+he event the owner of a well site and the parties hereto cannot
reach an agreement for the purchase and sale of a well site, DC
may, at its optilon, condemn the well site,. and the actual amount
paid by DC at the completion of the condemmztion shall be the

purchase price of the propercty-

Upon purchase of such well sites, legal title to the well
sites shall bhe conveyed to DC. The parties agree that as of June
30, 1995 theére is $248,513.00 pald into the water fund existing
pricr to this agreement and being held by DC. This sum- shall be
adjusted to reflect the halance as of June 30, 189%6 and such
Palance, as adjusted, shall be used by DC to apply to the pirchasea
or lease price and the closing costs associated with the wells to
be acguired pursuant to this paragraph. All costs (including all
costs of procursment such as engineering, SuUrveys; scientific

9



analysis and—any;e%hEfmees%sm&eee5§afywta—de%efmiﬁeéahef witability
oFf o site For wells) above such amounts shall be paid equally by
the parties. -

. Notwithstanding the foregoing, DC may at any time, at its own
cast, purchase such other well sites as 1t may deem appropriate.

26. TUSE oF FUTORE WELLS TO REPLACE LOST CAPACITY: In the
event +hat the pumping capacily of a well in operation on the date
of this agreement 1S raduncad for any reasocn, DC shall be allowed to
lise furure well sites to replace such lost capacity and im such
event, DC shall not be required to reimburse NH and KDH for their
portion of the purchase price for each future weall used and the
each be responsiblé for and pay one third of

parties hereto shall
h the installation of the replacement well.

the costs associated wit

57, WHO IMPEDIMENTS TO RCCESS DR WATER WITHDRAWAL: Except as
otherwise provided in this agreement, NH and XDH further adree
that they shall take no action to impede access to or withdrawal of

water from wells which may be located, now or in the futule, within

NE or KDE.

8. GEASONAI, VARTIATIONS TN RAW WATER SUPPLY: In the event ox
in the Taw water supply due to drought or

e

a seasonal variation
cther seasonal factor, which temporarily reduces the supply of raw.
water below ninety per cent of system capaclty or below the amount
produced on ‘tha peak day in the prior twelve months, whichever is
less, each of the parties shall impose water use restrictions which
chall reduce water consumption within the distribution system ol
esch of the parties. The total of the consumption reductions in all
of  -the entities shall egqual the redoced capacity of the system. -
The water use restrictions within the water distribution system oif-
each of the parties shall reduce consumption within that parties
- water distribution system by an amount equal to the average daily

consumption of that partiss wateX distribution system during the
s twelve months, divided by

-peak consumption month of the previou

. the production capacity of the system, multiplied by the number of
gallons the systems preduction capacity is reduced due to the
seasonal factor: For the purpose oOf calculating the water
restriction in this provision, and for no other. purpose, DC shall

be deemed to be allocated the difference betweén‘the_sum,of EhH and
DC as the operator shall

NE allocations and the system capacity. t
determine whether a seasonal variation has occurred and whether the
water restrictions set forth in this paragraph shall Ye imposed.

29. DC WEOLRSALE WATER RATE: DC shall supply water to NH and
KDH in the guantities set £orth above. The cost 'of water to NH and ‘
KDE shall be the DC. Wholesale Water Rate (DCWWR) times each )
thousand gallons (reunded to " +he mnearest thousand gallons)
delivered by DC from the production system to the distribution
system of the respective town. DC shall bBill ¥Wd and KDE cn a
morthly basis and such hill shall be due and payable within thirty

10



days from mailing by DC. Except as provided in DC’s contract in
effect with the Town of Manteo on the date of this agreement, DC
shall not provide water to any entity not -a part of the DC
distribution system, at a rate less than the DCWWR. :

: 30. - CALCULATION DCWWR: Standard rates (all #re per thousand
gallons) to be used a5 +the .DCWWR shall be the previous fiscal
- year’'s actual costs divided by the total anumber of gallons
distributed +o the distribution systems of the parties using the
eligible costs as defined below. '

A recpnailiaﬁion_ undéz'the terms of Paragraph 22 .below shall
be performed to reconcile the amounts.paid through the use of the
above standard rates with the actual costs for the fiscal year Ior

which the standard rates were used.
The costs used to calculate the DCWWR shall ber operating and

maintenance costs Tor the RO Plant Fund (RO Production Plant
located in KDH) and the Skyco Producticn Fund, reasonably related
to the production of potable water under this cootract; plus
adminietrative overhead for each of those plants as determined by
an mnmual Cost allocation Plan, cazlculated by a third party per the
requirsments of OMB Circular 1—-37 or its sucecessor and accepted by
the North Carolina Department of Human Resources or its successor;
plus the annnal regquirement Tor membrane reserve Xor Tthe RO
Production Plant, as calculated in Paragraph 31 below; plus the
amount for other capital replacement as provided in Paragraph 33
below. Operating and maintenance costs for the Skyco Plant Fund
shall include the cast to DC to purchase water from the NH Fresh
pond Plant. Operating and maintenance costs for both the RO Plant
Pund and the Skyco Plant Fund shall include capital items which do
not méet the definition of ®CGther Capital Replacement” set forth in
Paragraph 33 below. :

%1. . MEMBRANE RESERVE FUND: The annual sum to be paid into
the membrane reserve fund by the parties shall be determined by DC
as follows:  (a) the estimated number of years wntil membrane
replacement will be reguired; (b) +he estimated total future cost
of menmbrane replacement; (c). the amount held as membrane IESeTIVe,
will be deducted from the total estimated future replacement cost
(item (b)); and (d) the result from the calculation in (c) shall be
divided by (a) to determine the total annual membrane reserve fund
{(tota costs captured divided by years remaining until
replacement). The amount held as membrane reserve as of the date of
this agreement is $343,357.00. This sum shall be adjusted to
reflect the balance as of June 30, 1896.

35,  RECONCILIATION OF DCWWR: At the end of the DC fiscal
and no later than November 15th, actunal expenditures shall be
reconciled against amounts provided by the standard rates set forth
above. (For +the purpose of thils paragraph, actual expenditures

shall mean the actual amount of money spent by DC for the eligible

costs plus other allowable cost items as provided in Paragraph 30

year,

- il



© or real property improvements,

-above} In the event t+hat the DCWWR using actual expenditures is
greater than the DCWWR using the standard rates set forth above,
the difference between what the Towns actually paid DC for water
during the previous fiscal year and the DCWWR calculated using
actual expenditures and applied to the water received by the Towns
" in the previous fiscal year; shall be due and owing from the Towns
o DC. DC shall bill the Towns foT snch sums and such biil shall
be due 30 days from mailing. In .the event that DCWWR calculated
nsing actual expenditures is less than the DCWWR using the standard
rates.set forth above, the difference between DCWWR using actual
expenditures and applied to the water received by the Towns during
the previous fiscal year, and the amount paid to DC by the Towns in
the previous fiscal vear, shall be due and owing from DC to the
Towns within 30 days frem the date +the financial information
necessary to recalculate +he DCWWR is received by the Towns.
Interest shall accrue on a1l receivables dus to the Towns ox to DC
at a2 rzte equal te the seven day yield offered by the North
Carolinaz Capital Managsment Trust Cash Portfocliec, or its successor,
as of July ist of the fiscal year which is ending. Such interest
shall be calculated on such receivables from the preceding January:
1st until paid. Prior to mailing a bill or statement, DC shall
make its records used in-caleulating the DCWWR available to ¥H and
EDE, in order for NH and KDH to verify such ZIfigures and

‘calculations. .

33. OTHER CRPITAL REPLACEMENT: The +term "Other Capital
Replacement” usad in +hne calculation of DCWWR shall mean any
aquipmentc, fiztures, machinery, toocls or other personal property
' whether purchased or leased, which
have a useful -life greater than five. years or which costs ten
+housand dollars or more. | The ten thousand dollar limitation set
forth in this paragraph shall be adjusted annually for ipFlation by
the percentage increase oL decrease in the Consumer Price Index foxr
+the Southeastern Region on the first day of each fiscal vezr. The
inmereased. or decreased amount shall be the thresheld for that
fiscal year., The value for "Other Capital Replacement® to Le used

| in the calcunlation of the DCWWR s_hall be $335,000.00.
MT SCELLANEOUS

4. EMERGENCIES: The parties acknowledge that emergency
situations, such as fires, water line breaks, tormadoes, hurricanes
and other such wnanticipated short term events, may occul from time
to time. When such events oCclly, +the distribution system or systems
in which the emergency occurrad shall be allowed to exceed their
a1lecated water amounts in order to meet the emergency needs. The
excess use of water during the emergency shall not count as a
Wconsecutive day® or ‘a "peak use da 7 and shall net trigger the
required expansion set forth in Paragraph 19 above. | The
distribution system or systems in which the emergerncy occurs shall
+ake reasonable sfforts to conserve water and to isolate and repair
water line breaks as quickly as possible. In such emergency
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situnations, if DC determipes that the supply of water does not meet
the demand for water in all distribution systems, DC may in its
discretion declare such event a nSegsonal Variation™ and water
restrictions shall be imposed in all distribntion systems of the
parties hereto as provided in Paragraph 28 above.

35 . TFRM: This agreement shall remain in effect for a pericd
forty years from the date hereof. At the end of the forty year
term or ‘any renewals, this agreement shall renew for additiomal
twenty year terms. Either of the Towns may elect to withdraw from
this agreement =+ the end of the initial term or at the end of any
renewal terym, provided the Town gives DC and the other Town written
notice of its intent to withdraw from *the contract five years
pefare . the expiration of +the initial term or any renewal term.
Tpon withdrawal Zrom this agreement, no sums paid pursuant to this
agreement shall be rafunded te +the withdrawing Town except any
5~ Town from the reconciliation of the wholesale

refunds due to a
water rate as set Fforth in Paragraph 32 above , and all property,

~real or perscnal, ftangible or intangible owned: by any - oL --the

entities shall ‘remain the property of that entity.

36, EXISTING OBLIGATIONS OF TOWNS: NH and KDE esch agree ToO
make their five remaining annual payments to DC of §76,231.00 each,
on the 31st day of December each year through and including the
3ist dav of Decembex, 2001.° These sums represent the remaining
payments due for +he water rights and allocatlions provided under
the terms of this agreement. ) :

29 TRESH POND WHOLESALE WATER RATE: NH shall sell unto DC,
wataer from its Fresh pond Plant. Such weter shall be potable and
shall mest all stare, federal or other govermmental water quality
requiremsnts IOT potable water. DC shall be allowed to purchase as
much water as the Fresh Pond Plant can safely produce, and &
minimom of 1.5 million gellons per day, SO long as sufficient Taw
water can be safely withdrawn from the fresh pond. The cost of such
water to DC shall be the Fresh Pond Wholesale Water Rate (FPWWR)
+imes each one thousand galleons of water, rounded to the nearest
one thousand gallons, Jelivered to DC.. The FPWWR shall Dbe
calecnlated using the same formula used to calculate +he DCWWR in
Paragraph 30 above, except that (a) the Fresh pond Plant shall be
substituted for the RO and Skyco Plants, (b) all records used in
calculating the formula <hz11l be the records of NE related to- the
Fresh Pond Plant, (C) no factor for membrane replacement shall he
used, (&) no factor for the cost of Fresh pond water shall be used,
and (e) the cost foT nother capital replacement? shall be paid as

provided in Paragraph 38 below and shall not be used as a factor in
computing FPWWR.

3g. NH CAPITAL REPLACEMENT ITEMS: The parties agresg that
+here is currently $146,809.00 being held by BH in. the Fresh Pond

Tund . This sum shall be adjusted to veflect the balance as of June
30, 1996. The costs of "Other tapital Replacement!, as defined in
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Paragraph 33 above, 10T the Fresh Pond Plant, shall be-paid first
- with the proceeds oi the fresh Pond Fund. Thereafter, (&) if +the
cost of Other Capital Replacement is less than $§100,000.00 in any
calendar year, such cost shall be paid one third by HH, cne third
Ly DC and one third by RKDH, as they bhecome due, (b) if the cost of
Other tapital Replacement is greater than $100,000.00, DC and EDH
shall not be obligated to contribute to such costs in any calendar
year, without their consent. If DC or RKDH shall elect oot to pay
such cogts in excess of $100,000.00, the 1.5 million capacity of
the Fresh Pond Plant shall be allocated to the party or parties‘ who
paid such cocsts in a percentage equal to the amount paid for such
costs and the overall ailocation of water to the ‘parties as
provided in this agreement shall be adjusted accordingly for so
iong as the Fresh pond Plant is producing water. Hot _Withstanding
other provisions of this agreement; if the Fresh. Pond Plant is
closed pemanently', +he allocation of water to 11 the parties,
prior to any adjustments as provided in +his paragraph, shall be
reduced by cone thixrd of the Fresh Pond capacity (as defined in
Paragraph 15 above).

39 RECONCILIATION OF FEWWR: At the end of the FH ‘Figcal
year, and No later than October 15th, actual expanditures shall be
Teconciled against standard rates, using the same method set forth
in Paragraph 32 above. It actual expenditures are greater than
* standard rates, DC shall pay N#, within 30 days from the mailing of
& Bill, the difference between +he FPWWR calculated using actual
expenditures and applisd to water Teceived by DC from RE during the
previous fiscal year snd the amount paid by DC to NI during the
previous fiscal year. Tf actual expenditures are less than the
standard rates, NH shall pay DC, within 30 days from ¥NH receipt of
the financial information necessary to perform such reconciliation,
+he ' difference between the TFPWWR calculated using actral
expendituras applied to the quantity of water received by.DC during
the previous fiscal year and the amount paid to NH by DC foxr water
during the previousrfiscal year. Not less than 30 days prior to
+he -date that DC is reguired TO make its records used in
galculating the DOWWR available to RH and KDH, NH shall make all
records, used to determine the figqures to he inserted in the
foregoing formulad, and used in the Yyear end reconciliation .
stvailable to DC and KDH in order Ffor DC and KDH rp verify such
Figures and calculations. Interest shall accrue on-all receivables
due to the WE or to pc at a rate egual tOo +he seven day yileld

offered by the North Carolina Capital Management prust Cash
portfolio as of July 1St of each year.

auch imterest shall be
calculated on such receivables from the preceding January 1st antil
 pald. :

40. EXECOTION OF DOCUMENTS: 211 parties agree to execute
such other documents as may bea.reasonably necessary by the attorn€y
for any of the parties to Ffacilitate and accomplish the matters and

things set forth herein.



.all damages or awards recovered by NH or KDH under the provisions

41.. ENTIRE UNDERSTANDING OF PARTIES: This agreement contains
the entire-understanding of the parties concerning the matters set

‘forth herein and +there are no represeptations, wvarranties,
- covenants or undertakings, oral or written, other than +those

expressly set forth herein. This agreement may only be modified or
amended by express written agreement, executed by all the parties.

42. NH AND XDH DEPOSIT OF FUKDS IN EVENT OF DISPUTE: TIn the
event of a dispute in the payment of any sums due from NH or KDH o
DC pursuant to the terms of tkis agreement, NE and KDH shall, on or
before the due date for payment of suck sums, deposit the disputed
amount in an interest bearing account until the dispute is resolved
tnder the disputs resolution process set forth in Paragraph 44
below or is resolved by agieement of the parties to the dispute.
The terms of the dispute resolution process shall then determine
who is entitled to the deposited funds including all accrued
interest. In the event that NH or KDH fail to deposit such sums
within the time set forth above, all damages or awards recovered by
DT under the provisions of Paragraph 44 below shall be trebled.
This vemedy shall be in addition to and without prejudice “o all

other remedids available to DC

43 DC DEPOSIT OF FUNDS IN EVENT OF DISPUTE: In the event of

2 dispute in the payment of any sums due from DC to FH or EDY
******** to the terms of this agreement, DC, on or before the due
date for payment of such sums, shai? deposit the disputed anount in
an interest bearing account until the dispute is resolved under the
dispute resolution process set forth in Paragraph 44 below or is
resolved by agresement of the parties to the dispute. The terms of

the dispuie rescluition vrocess shall then determine who is entitled

to the deposited funds including all accrued interest. In the event

that DC fails to deposit such svms within the time set forth above;

in

of Paragraph 44 below shall ‘be trebled. " This remedy shall ba
addition to and without prejudice to all other remedies available

“to. NH or EDH. L

44.  DISPUTE RESOLUTION PROCESS: In the event of any dispute,

‘controversy or claim arising out of or relating to this contract,

or the breach thereof, the parties hereto shall use their best
efforts to settle the dispute, controversy, claim or breach. To
this effect; they shall consult and negotiate with each other in

‘good faith and, recognizing their mutual interests, attempt to

reach a just and equitable solution satisfactory to the parties.

-If they do not reach such solution within sixty days, then upon

notice by any of the parties, the dispute, controversy, claim or
breach shall be ssttled by arbitration administered by the American
Arbitration Association in accordance with its commercial rules and

Judgement may be entered in any Court having jurisdicticn thereof.

Any oI the parties te the dispute may apply to the court

having jurisdiction hereof and seek injunctive relief, under the
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-applicable Rules of civil Procedure, to maintain the status quo O
+o protect the righis of the parties wuntil the arbitration
tibunal’s determination on the merits. ’ ’

_ Except as provided in this agreement, the arbitrators shall
have no authority to award punitive damages or other damages not
measured by the prevailing party’s actual damages and may not, in
any event, make any ruling, finding, or award that does not conform
o the terms and conditions of this agreement. Ezxcept as provided
in +his paragraph, the arbifrators shall have the authority to
award any remedy Or relief that & court of the State of North
Carolina could order or grant.

The arbitrators shall award to the prevailing party, if any,
1 of its costs and Iess. tCosts and Tees" shall mean all
asopable preaward expenses of the arbitration, including the
bitrators’ fees, administrative fees, witness fees, deposition
el

-
costs, court costs, attornpeys fees and other out of pocket costs of

the prevailing party-

cion shall be in writing and shall
istailed rindings of fact and conclusions of
1aw. gfither of the parties to the arbitration may, within 30 davs
of receipt of the written arbitrators decision, appeal the decision
+o Dare County Superior Conrt. The court shall sit as an appellate
i be bound by the findings of Tact determined by the
if such facts are supported by substantial evidence.
v raverse or medify the arbitrators decision if the
substantial rights orf the appealling party have been prejudicea
hecause the arbitrators findings, inferences, c¢opclusions OX

decisione are: {a) in viclation of constitutional provisions; (D)
- affected by an error OL law; (c) failed to Ioliow the procedure
agreed upon by the parties; (d) in exXcess of the authority of the
arbitrators as provided in this agreement; () unsupported by
cubstantial evidence admissible under the rules of the American
Arhitration Association; (I) arbitrary or capricious. In additlon
+o +he "costs and feas! set forth above, the prevailing'party-shall
be awarded all out of pockst costs, including attorneys fees,
associated with the appeal of the arbitrators’ decision.  The
decision of the Superior Court shall be final and binding upon the

parties.

45, RIGHT TO TRANSFER ALLOCATION BETWEEN PARTIES: NH, KDH and
DC shall, among themselves, be allowed to sell and ftransfer water
allocations to each other. Upon such transfer, all parties shall
he notified of the change in allocation and all allecated amounts
of water set forth in.other provisiens of this agreement shall be
adjusted accordingly to reflect the transferred allocsation.

46 . CALIBRATION OF METERS: NH and KDH shall allow DC accass
o =all meters used ta calculate t+he guantity of water beling
supplied to the distribution systems of the towns from DC for the
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) ... Monte N

' ase of calibrating such meters to reflect a correct measurement
Purp

of the quantity of water supplied. DC shall allow NH access to all
meters used to calculate the quantity of water being supplied to DC
from the Fresh Pond Plant for the purpose of calibrating such
meters to reflect a correct measurement of the quantity of water
DC shall allow NH or EKDH access te all meters used to

supplied.
calculate the quantity of water being supplied to the distribution
system of DC for the purpese of calibrating such meters to raeflect

a correct measurement of the quantity of water supplied.

47. NOTICE OF ACTION AFFECTING PARTIES: Eﬁcept with regard
to emergencies and seasonal variations as defined in Paragraphs 28
and 24, when a change of the existing conditions with respect to

inakal A

. +he obligations of each of the arties o this agreeément occurs
g P ;

+the movant of the change of conditions shall supply notice of such
change, at least 30 days in advance of the proposed action, to the
regpective parties as follows: Terry Wheeler, County Manager, Dare
County, or his successor; Wwebb Fuller, Town Manager, Nags Head, or
his successor; Debbie Diaz, Town Manager, Kill Devil Hills, or her

"SNCC2SS0T.

48 COUNTERDPARTS: This agreement shall be executed in three
counterparts with each of the parties retaining an executed
countarpart.

I WITNESS WHEREOF, the parties hereto have set their hand and

seals the day and vear first above written.

County of Dare

py:_ {1 j V. @, },2 (SE2L)
=7

ttest:

Clerk
(SEAL)
Attest: o
‘ 7
bttt 7 I P2
lerk J/ ]
o /f ' Town of Kill Devil Hills
Byi;ijé;£22&kffffgigl ._ASEAT.)
Attast: C ' / T
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