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+ SUPPLEMENT +

to
PRELIMINARY ENGINEERING REPORT

DARE COUNTY REGIONAL WATER SUPPLY SYSTEM

INTRODUCT ION
General

This Preliminary Engineering Report (PER) Supplement has been pre-
pared tfo comply with Farmers Home Administration (FHA) Instruction 442.1,
Guide 7. The Dare Beaches Water and Sewer Agfhorify (DBW&SA) has previously
had a PER prepared (with Addendum I and 1), which proposesa regional
water supply system for the Dare Beaches area. This PER and addenda
provide a detailed analysis of the proposed project, including an overall
system plan, water supply source investigation and analysis, and detailed
cost and economic feasibility analyses to demonstrate the viability of
the proposed project.

Since completion of the PER, meetings have been held with representatives
of the North Carolina Local Governments Commission and other State and
Federal agency representatives, It has been determined that Dare County
should be the sponsor for the project and that the undertaking can be
supported by Generél Obligation Bonds supplemented by grant assistance by
the State (under the Clean Water Bond Act) and cooperating Federal agencies,
The Dare County Board of Commissioners and other participating local
units of government have, by resolution, indicated their acceptance, desire
and intent to pfoceed with the regional water supply project as proposed
in the prelimin%ry engineering reports prepared for the DBW&SA., Copies

of these resolufions are attached as Appendix A to this report.
i




Purpose
The purpose of this PER Supplement is to revise and update the pre-

liminary cost estimates and other financial data included in the original
PER and to present this data in a format compatible with FHA Guide 7.

The data presented in the original PER (September 1973) and Addenda |
(January 1974) and 11 (April 1974) are used extensively as a basis for the

information presented in this PER Supplement and should be referred to

_for details pertaining to the project. Vhere changes are presented,

these are referenced in appropriate sections of the earlier reports.

GENERAL PROJECT DATA

A. Area to be Served

The Dare Beacnes Water and Sewer Authority service area is described
in detail In the September 1973 PER and is generally defined as that
part of the Dare Beaches area extending between Oregon Inlet on the
south and the Currituck County line on the north, Although water dlsfri-
bution throughout Roanoke Island and the nearby mainland areas is not
included in the Phase | project, provisions are made in the PER for

expanding service to these areas when required or desired.

B. Existing Facilities

There are no existing regional water supply facilities in the Dare
Beaches area. The communities of Nags Head and Kill Devil Hills have
separate existing water supply systems. However, their source of water
supply (fresh water pond) Is seriously overtaxed and incapable of
meeting supply requirements during peak demand periods. These systems
and the water supply problem are discussed in detail on Pages 13-14

in the September 1973 PER,




Both of the community systems referenced above are In good condition
and will be integrated into the proposed regional system under the
continued ownership, operation and maintenance of the two towns. These
communities will become '"bulk water supply" customers in the regional
system (see pages 49-5| in'fhe PER and other information in later sections

of this supplement),

C. Proposed Facilitles and Service

A detailed description of the proposed regional system is presented
on Pages 24-3Z of the September 1973 PER. The Kitty Hawk (North) and other
possible service area distribution systems are described in detail on
Pages 33-47 of the PER. Alternative plans are discussed.

Land requirements for the project are described in the above
referenced sections of the PER, Fourteen (14) well sites of approximately
one-acre each on Roanoke Island will be required to support the project,
Tentative locations have been identifled and three of these sites have
been acquired. Easements or fee purchase of the other sites will have to
be negotiated., Approximately two acres of land (on Roanoke Island) will
be required for the water treatment facility. A small piece of land
will have to be acquired for location of an elevated storage tank in the
Kitty Hawk (North) service area. |t is planned that all frunk supply
and distribution lines will follow public roads and rights of way, there-
by eliminating the need for any major land acquisition to support the

project,

D. Proposed S&sfem
{ .
Proposed sysfem descriptions are outlined in detalil in the sections

!
of the PER described In "C" above., Water supply sources are discussed
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in detail in Pages 13-24 of the September 1973 PER, and PER Addendum |
(January 1974) gives a detailed description and analysis of the findings
of the research and test well drilling program conducted to prove the
adequacy of the proposed source of supply,

Storage, treatment and distribution system requirements are also
defined in the above referenced sections of the preliminary engineering
reports. |t was noted on Page 25 of the PER that "The hardness of the
water (about |50 ppm) is in a range where softening may be desirable but
is not absolutely necessary." Although it is planned that some minimum
treatment will be provided for certain cheﬁical and pH adjustments,
the costs for providing additional sofféning would be extremely high and
are considered to be economically infeasible in the initial project.
However, space will be provided for fthe addition of softening equlpment
(as mentioned in the PER) if this proves .desirable at some future time,
The quality of water from the identified principal aquifer is considered

to be excellent and meets all prescribed standards for public water supply.

. CONSTRUCTION COST ESTIMATES

Part 11, Section 5F of the September 1973 PER (pages 30-42) presented
prelimlinary construction cost estimates for the proposed regional water
supply and Kitty Hawk-North distribution systems. Addendum i (April
1974) addressed combining these two separate projects info a single
project and gave a gross estimate of the proposed combined project
construction cosfs. This,data has been further revised and updated to
reflect projecf%d costs for the project through June 1975 as shown in

the following eéfimafe tabulations.,
i
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lREVISED COST ESTIMATE: COMBINED DARE BEACHES WATER & SEWER AUTHORITY PROJECTS
Main Water Supply System and Kitty Hawk (North) Distribution System

'A. REGIONAL WATER SUPPLY AND TRUNK DISTRIBUTION SYSTEM

l (1) Water Supply Facilities
Water Supply Wells

10" deep well with auxiliary power 7 & $20,000 $ 140,000
(0" deep well with electric motor only 7 17,142 120,000
' Total Amount - Wells.ieeeveuvinnennenss § 260,000
(2)  Water Supply Field Pipelines .
24" water pipeline 8000" 22,00 $ 176,000
20" water pipeline 4400! 19.00 83,600
i8" water pipeline 3300 16,50 54,450
12" water pipeline 3600 11.50 41,400
8" water pipeline - 7400 8.00 59,200
Plpeline valves : Lump Sum 15,000
Fittings, pavement repair, etc, Lump Sum 25,000

To‘fal /‘\mounf el Pipe”nen.-.u...u.... 3 ZSZ,OJ6

(3) Water Storage and Contro! Facilities

I million galion elevated tank ' $ 540,000
| million gallon ground reservoir 150,000
Pump house, controls, pumps, etc. ‘ 125,000

Total Amount - Storage & Pumping ...... $ 815,000

(4) Pipeline to Service Areas
Plpeline to Nags Head and Kill Devil Hills plants and Kitty Hawk District

24" pipeline ground 51,500 22,00 $1,133,000
24" plle bents 4500° 70.00 310,500
- 24" subaqueous 600! 240.00 144,000
18" pipeline ground 1640! 16.50 27,060
16" pipeline ground 25,500 14,00 357,000
Valves and fittings Lump Sum 32,000
Meters (rate control, etc.) Lump Sum 40,090

Total Amount - South Area Pipeline .... $2,043, 560

(5) Summary of Facl!ities and Other Costs

Supply facilities : $ 260,000
Supply field pipelines ‘ 454-,650
Elevated and ground storage . . 815,000
Service area pipeline 4 ’ , 2,043, 560

TOTAL CONSTRUCTION COST $3,573,210
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(2)

o

KITTY HAWK (NORTH) DlSTRfBUT|ON SYSTEM

Main Distribution System

12" mains 25,000 tf @ % 9,00

8" malns 99,700 If 4,00
6" mains 64,600 |f 2.50
12" valves 12 ea 500.00
8" valves 52 ea 235.00
6" valves 60 ea 175,00
Hydrants i 136 ea 350.00
Services 1,325 ea 140.00

Miscellaneous pavement repairs, casings, etc.
Total - Distribution System

Water Control and Storage Facilities

500,000 gallon reservoir

Pumping station

500,000 gallon elevated tank
Subtotal - Water Control & Storage

TOTAL CONSTRUCTION COST , $ 1,600,000

COMBINED PROJECT COST SUMMARY

Dare Beaches Water and Sewer Authority
Regional Supply Facility and Main Trunk System

Kitty Hawk (North) Distribution System
Contingency (10%)
TOTAL COMBINED PROJECT CONSTRUCTION COST

$ 225,000
398,800
161,500

6,000
12,220
10,500
47,600

185,500
52,880

$1,100,000

$ 100,000
100,000
300,000

$ . 500,000

$3,573,210
1,600,000

216,690

$5,690,000

(The above prices are considered to be current through June 1975.)




‘PROJECT COSTlESTIMATE AND FINANCING PLAN (WATER FACILITY)

The following summarizes the total project cost estimate and financing
plan. It is intended that the applicant's (county) contribution to the
project will be in the form of General Obligation Bonds, which, based
on current property valuaTiﬁns and bonded indebtedness, can be an amount
up to $5,000,000. This schedule identifies total project costs and

projected grant fund sources to support the project.

Clean Water Federa!' FHA Loan ,
ftem Bond Grant Grants GO Bonds Total
Construction $1,000,000 $500,000(FHA) $3,940,000 $5,6%90,000
250,000(CPRC)

Land, easements & R/W 150,000 150,000
Legal & administrative 75,000 75,000
Engineering 370,000 370,000
Interest , 500,0002  500,0002
Contingencies (516,690)3 (516,690)3

Totals $1,000,000 $750,000 $5,035,000 $6,785,000

Notes: (I) Federal grant amounts are based on an assumed construction
grant of $500,000 from Farmers Home Administration and a
supplementary grant of $250,000 from the Coastal Plains
Regional Commission, .

(2) Based on two years' borrowed interest at 5% on maximum
GO Bond issue.

(3) Included in total construction costs shown in Item |.




RATE SCHEDULES AND USER DATA

Rate Schedules

The Towns of Nags Head and Kill Devil Hills have existing water
systems and established rate schedules. The present water rates for these
two fowns are identical and are summarized as follows:

(1) Nags Head and Kill Devil Hills (Existing):

First 3,000 gallons @ $4.40 minimum

Next 7,000 gallons .05 per 1000 gallons
Next 10,000 gallons .88 per 1000 gallons
Next 20,000 gallons .77 per 1000 gallons
Next 60,000 gallons .66 per 1000 gallons
Next 100,000 gallons .55 per 1000 gallons
All over 200,000 gallons .44 per 1000 gallons
It is again emphasized that water will be sold to the above com-

munities at a bulk rate of $400 per million gallons with the minimum
annual consumption (and revenue) rates as shown on Schedule |. The
towns may adjust their rate schedules as necessary to maintain a viable
economic posture for thelir water systems,

(2) Kitty Hawk (North) Distribution System (Proposed):

(a)  The proposed water rate schedule for the Kitty Hawk (North)
system Is shown on Page 39 of fhe September 1973 PER and is repeated
as follows: (This should be reviewed when final costs are determined.)

First 3,000 gallons @ $6.00 minimum

Next 7,000 gallons .00 per 1000 gallons
Next 40,000 g;llons .15 per 1000 gallons
Next 50,000 gallons .60 per 1000 gallons
Next 100,000 gallons .30 per 1000 gallons
All over 200,000 gallons .40 per 1000 gallons
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(b) Use and Income Estimate (Kitty Hawk-North System):
The use and income estimate for the Kitty Hawk (North) system
was presented on Page 40 of the PER and is summarized again as follows:
Residential and
Small Commercial ' Total Annual Usage
Users Annual Rate (Million Gallons) Income
600 $ 72,00 36 $ 43,200
400 90.00 54 36,000
150 100.00 : 66 15,000
50 120.00 100 6,000
Motels/Hotels
20 smal | 100.00 66 2,000
30 medium 200.00 216 6,000
20 large 500,00 630 10,000
Commercial
5 medium 120,00 100 600
5 large 200.00 216 {,000
Public & Institutional
5 small 72.00 36 360
10 medium 120,00 100 1,200
10 large 200.00 216 2,000
Industrial
2 1,000.00 1,400 2,300

Total INCOME « v ¢ v 4 v v ¢« o o o o o o o o o o o o o o o o« o« « $125,360

The above rates will be charged to all customers on the Authority's
system outside of the communities with existing systems which are supplied
at the bulk rate. Anticipated revenues from the Kitty Hawk (North) system
are also shown on Schedule | and are included in the total income from

water sales reflected in Schedule 2.
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Water User Data

Anticipated water use or consumption by the two towns and the
individual customers in the Kitty Hawk (North) service area Is summarized
in the September 1973 PER, These usage rates were developed based on
population and growth projections included in land use plans prepared for
the project area, Consumption rates in new service areas were based on
normal domestic and commercial usage rates generally experienced In
coastal recreational areas and were applied for the Kitty Hawk (North)
service area. These consumption rates are summarized on Page 40 (September
1973 PER) for the Kitty Hawk (North) area and on Pages 49-50 for the two
towns. They are also summarized again on Schedule | previously referenced
and included in this Supplement to the PER,

There are presently 950 customers (service connections) on the Nags
Head water system and |,468 connections on the Kill Devil Hills system,

The most recent annual water consumption experience within the
Nags Head and Kill Devil Hills systems are summarized below: (For the

twelve~-month period - | July 1973 through 30 June 1974)

Consumption in Million Gallons
per Month
Month Nags Head Kitl Devil Hills
July 1973 20,441 19,444
August 19,161 20,171
September 10.388 13.096
October 7.003 10.822
November 4,366 7,736
December e 2.883 5.499 .
January 1974 o 1.539 4,933
February et 1,395 3.901
March : » 3,292 5,030
Apri| } 5,550 8.497
May | 8.709 10.479
June ! 12.881 13,021
!
Totals 97.608 122.629




It Is interesting to note that the Town of Nags Head added a supple-
mentary deep well to their system in April 1974, and during the month of
July 1974 pumped 5,067,000 gallons from this well. This, added to the
17,667,000 gallons of wafer'*he town pumped from the fresh water pond
represents a total of 22,734,000 gallons consumed by the town during the

month of July 1974,

VI BUDGET SUMMARY
The aforementioned PER and Addenda presented detailed summaries of
anticipated revenues from water sales, assessments, operation and mainte-
nance and debt service costs for the proposed project. Income is predi=-
cated on bulk water sales to the Towns of Nags Head and Kill Devil Hills
who presently own and operate their existing water systems, and from retail
sale of water to customers in other service areas. Water would be sold

to Nags Head and Kill Devil Hills at a bulk rate of $400 per million

gallons ($0.40 per 1,000 gallons), and agreements will be negotiated

for a minimum annual fee based on water usage experience. Annual fees
will be based on an average monthly minimum and will be pald on a monthly
basis. The schedule of annual water supply rates and revenues produced

were shown In PER Addendum || and have been updated and summarized for the

first fthree years as shown on Schedule | following Page 12.

Based on the water consumption (usage) experience of the two towns

shown in the preceding section It may be seen that approximately 55% of

the water consumed by the fwo towns goes to Kill Devil Hills and the re-
maining 45% by Nags Head. Kill Devil Hills also has about 30% more customers

on Its system than does Nags Head. It was demonstrated in the PER that the

!
total Income to the county system from these ftwo towns must produce

approximately $146,000 in revenues during the first year's operation.




On fhe'basls of usage experience referenced above it would appear that
$66,000 annually (at a minimum monthly rate of $5,500 per month) should
be borne by the Nags Head system, and $80,400 annually (at a minimum
monthly rate of $6,700 per month) should be attributed to the Kill Devil
Hills system. The estimated revenues shown in Scheduie | reflect these
raTgs.

Experience also indicates that during the peak summer season (May
through September), the minimum water consumption rate allocated to each town
will Le exceeded, thereby producing additional water sales revenues
to the county regional system supplying the water, These excess quantities
have been conservatively estimated and are included as additional income
over the minimum annual rates as shown on Schedule I.

Water supply to the unincorporated Kitty Hawk (North) area will be
provided by the new distribution system to be constructed as a part of
the combined project described in this and previous preliminary engineering
reports. Water will be sold to customers in this area on a retail cost
basis at a minimum monthly cost of $6.00. There are presently 1,350 to
1,400 potential customers within this system area. The rate schedule and
anticipated income (based on |,307 customers) is shown on Pages 33-43
of the September 1973 PER, and the total annual income from this area is
again summarized on the Schedule | following this page.

A project economic feasibility analysis was prepared and presented

in Addendum Il (April 1974) to the PER. This analysis was based on the
assumption that the projccfnwould be funded by up to $5,000,000 in GO bonds
supplemented bé State and Federal grants. This is still assumed to be
the basis for €inanclng the project as reflected in Section 11| of this

supplement.
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