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EXECUTIVE SUMMARY

HYDRAULIC ANALYSIS
and
RECOMMENDED IMPROVEMENTS
for the
CAPE HATTERAS WATER ASSOCIATION
DISTRIBUTION SYSTEM

Hobbs, Upchurch & Associates, P.A. evaluated the Cape Hatteras Water Association (CHWA)
system with respect to future water needs and distribution improvements needed to deliver the
projected 2020 system capacity. (A table summarizing our recommended system improvements
is provided on page iv of this Executive Summary.) The system evaluation was performed in
conjunction with a proposal to upgrade the CHWA water treatment plant to 3.0 mgd. Therefore,
we knew from the beginning that the distribution system must necessarily handle a minimum of
3.0 mgd.

The current system is supplied by an 8” trunk main that runs along Hwy 12 from the ferry
landing in Hatteras to the northern limits of Avon. Many of the laterals off of the trunk main are
small diameter (less than 6”) pipe and of low quality material. Several of these lateral sections
are subject to line breaks. Many of the laterals are without fire hydrants. The cost estimates in
this report provide costs for upgrading substandard lateral mains.

The system is charged by the high service pumps at the water treatment plant (WTP) which fill
the 400,000 and 100,000 gallon tanks in Buxton. At night a main line valve located at the
dormant Frisco booster pump station (BPS) is opened manually to allow the Hatteras tank to fill.
The 400k tank is located so close to the WTP that the high service pumps do not allow any
discharge from the tank, causing water to stagnate in the tank. In addition to the Frisco BPS, a
BPS at the CHWA office is also dormant (not used in daily operation).

A 10 hp BPS located at the east end of Buxton fills the 100 kgal tank in Avon. Suction from this
pump causes low pressures in the vicinity of the Coast Guard Station and along Lighthouse and
Flowers Ridge Roads.

To evaluate the future water demands for the CHWA system, we utilized population
projections from the Booz, Allan and Hamilton, Inc. Dare County Carrying Capacity Study. The
1985 report projected the population of Avon, Buxton, Frisco and Hatteras through 2000. We
extended their projections through 2020, increasing the percent growth by an additional one
percent each five years. These projections are summarized below.

Year 1995 2000 2005 2010 2020

Population 22,070 23,593 25,245 27,265 32,690




The CHWA staff provided billing records for July 1996 from which we established the average
water demand for the peak water usage month. We used this information to accurately distribute
the water demand in a hydraulic model of the distribution system. We then interpolated the 2020
projected water demand using the July 1996 demand and the population projections shown
above. From billing records, the current average daily water demand is 724,000 gpd. Peak
demand is estimated as 3.5 times average or 2.5 mgd. The projected 2020 average daily demand
is 1.1 mgd with peak demand of 3.8 mgd.

To understand the hydraulic performance of the system under present and future water
demands, we constructed a computer model of the system using CYBERNET, a hydraulic
modeling and simulation package. We then analyzed the performance of the CHWA system
under present average day and peak day demands. The model results indicated that the system
struggles to maintain water levels in Avon and Hatteras during peak usage periods. Fire flow
analyses indicated very low available fire flow in the vicinity of Flowers Ridge Road, the Coast
Guard Station and along Hwy 12 between Avon and Buxton.

The hydraulic model indicated that the current distribution system would be unable to deliver the
projected 2020 peak water demands of 3.85 mgd. We experimented with two system
improvement scenarios that would enable the system to handle the projected demand. After
comparing the pros and cons of the two alternatives, we combined the best aspects of the two for
our recommended system improvements.

Alternative One involves renovating the now-dormant booster pump station (BPS) at the
CHWA office. In this scenario, high service pumps at the WTP pump treated water to the 400k
tank at the office. The office BPS charges the distribution system, filling the Buxton and
Hatteras 100 kgal elevated tanks. The trunk main along Hwy 12 is improved by installing 12”
water main paralleling the existing 8” water main between the Hatteras tank and the southern
limits of Avon (installed in 2 phases). Alternative One makes use of the now-stagnant 400k
tank, provides three means of supplying water to the distribution system and delivers good
system-wide fire protection. The three-phased project costs $8,391,240. The costs and project
phasing are detailed in Appendix 1. Alternative One is explained in detail in Section 4.3.1 of this
report.

Alternative Two takes advantage of the high service pumps at the WTP in conjunction with the
proposed plant upgrade. The first phase of 12” pipe installation runs from the WTP west to the
Frisco BPS and east to the Avon BPS. In this scenario, we investigated renovating the now-
dormant Frisco BPS to fill the Hatteras tank. This allows for smaller pumps at the WTP.
However, as system demand increases, the Frisco BPS needs upgrading from 10 hp to 20 hp, and
12” water main then must be extended the remaining distance to the Hatteras tank as in
Alternative One. Upgrading the 8” trunk main to Avon was also necessary as in Alternative One.
The 400k tank is not useful in its present location in this scenario, so it is dismantled and re-
erected to replace the existing 100k Buxton tank (to maintain adequate elevated storage).
Alternative Two provides good system-wide fire protection but only one means of supplying
water into the system. The booster pumps are spread out in the system and would all require
backup power generators in case of power outage. The three-phased project costs $8,888,360.




The costs and project phasing are detailed in Appendix 2. Alternative Two is explained in detail
in Section 4.3.2 of this report.

Our Recommended System Improvement draws from the best aspects of the above two
alternatives. We recommend using the high service pumps in the upgraded WTP to charge the
system. The high service pumps will fill the Hatteras and Buxton 100 kgal tanks without the
need to renovate and utilize the Frisco BPS. In a first construction phase, 12” water main will be
installed from the WTP to the Hatteras tank and to the Avon BPS. A new above ground Avon
BPS will be constructed to replace the existing outdated below ground BPS. Water main will be
installed to complete the 6” loop along Flowers Ridge Road. The 400 kgal tank at the CHWA
office will be dismantled and re-erected to replace the Avon 100 kgal tank. This will eliminate
the unused 400 kgal tank and provide additional storage in Avon for emergencies and fire
protection. Altitude valves and telemetry will be installed on the three remaining system tanks.
Total cost for phase one is estimated at $3,263,130.

An option which could be performed as part of phase one is to upgrade all lateral water mains
which are less than 6” diameter. This would provide improved flow to residential areas and
allow for fire hydrants along all side streets. There are approximately 82,000 feet of water main
which could be upgraded. The estimated cost for upgrading the lateral water mains is
$2,846,350.

When system demand increases to projected 2002 levels, phase two of the project will become
necessary: 25,000 feet of 12” water main extended from the Avon BPS to Avon. Estimated cost
for phase two is $965,640.

Phase three of construction will be necessary in conjunction with projected 2007 water demands:
replace the Hatteras tank with a 300,000 gallon tank and install 3,200 feet of additional 12” pipe
between the Hatteras tank and Eagle Pass Road to improve fire protection and emergency water
supply. The estimated cost for phase three is $819,520.

The Recommended System Improvements are explained in detail in Section 6.0 of this report.

The three-phased project totals $7,894,640. The costs and project phasing are summarized below
and detailed in Appendix 3.
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PROJECT SUMMARY
AND
ASSOCITATED COSTS

PHASE 1:
Total Cost: $3,263,130
(to be constructed in conjunction with WTP expansion)

Install 12” water main, Hatteras tank and Avon BPS
Complete Flowers Ridge Road loop

Construct new Avon BPS

Dismantle 400k tank, use to replace Avon tank

Install altitude valves at the Avon, Buxton and Hatteras tanks
Upgrade telemetry network

PHASE 1 OPTION:
Total Cost: $2,846,350
(timing to be determined)

o Upgrade all laterals mains to 6”

PHASE 2:
Total Cost: $965,640
(to be constructed in 2002)

) Extend 12” water main from Avon BPS to Avon

PHASE 3:
Total Cost: $819,520
(to be constructed in 2007)

o Replace Hatteras 100 kgal tank with 300 kgal tank
o Extend 12” water main from the Hatteras tank to Eagle Pass Road

PROJECT TOTAL: $7,894,640
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