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SECTION 5. MEETING FUTURE WATER SUPPLY NEEDS

Part of the drategy for meeting future water supply needswill obvioudy include the planning and
development of additional water supplies. Some additiond reservoirs will likely be built in North
Carolina, dthough the era of mgor dam construction is passed. In some cases, redlocating storage in
exiging reservoirs to water supply purposes may achieve additional water supply. PFilot studies are
underway in eastern North Carolina to determine if potable water can be stored underground for later
use when needed. In coastd aress of the State, reverse osmosis is a proven method for desdinating
brackishground water to produce potablewater. In many cases, regionalization of water supply systems
could provide a solution by linking systems with inadequate supplies to regional sources that can meet
regiona needs.

I naddition to increasing the supply of water, an equally important part of the strategy for meeting
future water supply needs will be more efficient use of water supplies. Water conservation needs to
evolve from being thought of as a response to occasiona emergencies to being a tool for practica,
everyday water management. Both resdential and industria users of water have many opportunities for
water conservation. It isincreasingly important to take advantage of these efficiencies. North Carolina
als0 has great opportunities to reuse highly trested wastewater, particularly for irrigation and industria
purposes, thereby reducing demand for new water supplies.

5.1  Deveoping Additional Water Supplies

Developing a new water supply source can be a costly and lengthy process. Alternatives to a
new source should first be consdered. Enhancing an existing supply delays the need to develop anew
water source, and may even make a new source unnecessary.

5.1.1 Enhancing Existing Supplies

Enhancement of existing sources begins with an evaduation of a system'’s facilities. A water
system should examine existing water supply sources and operations to decide if they can produce
additiona drinking water before adding anew source. Three areasin particular may be examined:

(1) The availablewater supply from existing sources should be reevauated. The source may be
able to safey supply more water than is currently assumed.

(2) For run-of-river systems(thosewithdrawing directly fromariver or stream), increasing weater
withdrawas may be possible if instream flow needs and water quaity downstream will not
besgnificantly affected. Repositioning theintake may dso make morestreamflow accessible
during low flows. For systems with insufficient streamflows during dry periods, adding an
off-stream storage reservoir should be consdered. Off-stream reservoirs, generally much
amadler than on-stream reservoirs, sorewater during wetter periodsto augment water supply
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in drier periods when withdrawals may be limited.

(3) For systemswithwater supply reservoirs, raising the dam spillway or adding flashboards can
increase useable storage for water supply. 1t may aso be possible to relocate or configure
the reservoir intake to make more water available without adversdy affecting water quality.

Another important way to enhance an existing water supply isto protect the quality of the source.
Since treating water of poorer quality is more costly and less efficient, maintaining a high leve of raw
water qudlity isvitd.

5.1.2 Developing New Sources

If enhancement or expangon of existing supplies does not provide sufficient opportunities for
increesing water supply, devel oping anew water source may be necessary. Any proposed surface water
supply source must be sufficient to meet projected water supply needs and instream flow requirements,
evenduring periodsof drought. Also, raw water quaity must be acceptablefor producing drinking water.
Most high qudlity, readily available water sources are aready being used, so new sources may be more
expengve to get and treat and may involve lengthy gpprovas.

Options for new sources include purchasing water from a nearby system, developing a new
surface or ground water supply, or an appropriate combination of these water supply options.

Purchasing Water: A purchase arrangement often requirestheleast timeto devel op, and isoften
an dtractive option for smdler systems, especialy those near systemswith surplus capacity. A
purchase arrangement can sometimes provide an interim solution while another source is being
pursued. Evenafter the other source is complete, the interconnection can increase the religbility
of both systems. It is extremely important for both sysemsinvolved in awater purchaseto have
a contract that goecifies the maximum purchase amount, how long the agreement will remainin
place, the price structure, and any other details of concern.

On-Stream Reservoir: Developing an on-dream reservoir is typicaly the most lengthy water
supply option. It may aso bethemost rdiable and is often the only feasiblelong-term option for
large sysems. The safe yield available from a reservoir should be based on a specific risk of
water shortage. For smaller water systems serving less than 50,000 people, a20-year safeyield
is recommended, meaning that the supply is expected to be inadequate in one year out of 20 on
the average. For larger systems serving 50,000 or more people, a 50-year safe yield is
recommended, meaning that the supply is expected to be inadequate in only one year out of 50
ontheaverage. Most reservoirswill aso require aminimum release from the dam that will affect
the reservoir' s sefe yield.

Run-of-river intakes. Run-of-river sysems smply withdraw water from a stream or river asit
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flows past an inteke point. Run-of-river withdrawas may be limited during low flow periodsto
ensure that instream flow needs are met downstream of the intake. An off-stream storage
reservoir may be needed to supplement run-of-river withdrawals during low-flow periods.

Ground water supplies: The quantity and quality of ground water varies across the date.
However, for areas with adequate ground water supplies, ingaling water supply wells can be
an economical water supply option. The 12-hour supply available from awdll, as determined
from a 24-hour pump test, should be used for determining if aground water supply is adequate.
In areas with water quaity problems, treatment may be necessary. Desdination of brackish
ground water by reverse osmos's is becoming a primary method of producing potable water in
Dare, Currituck, and Hyde Counties-systemsin these counties havethe capacity to desdt nearly
11 million gdlons of ground water daily.

Aquifer storage and recovery (ASR) istheinjection and storage of potable water in the ground
for later retrieval. ASR may have potentid for gpplication in some areas of the coastd plain. In
fact, the City of Greenville is proceeding with pilot testing of an ASR project. The city would
treat surface water from the Tar River to drinking water standards and then inject it into the
ground, and later during periods of high demand, would pump thiswater back out of the ground
and digribute it with minima trestmen.

5.2 Water Conservation

Water conservation isincreasngly becoming a necessary part of overal water management for
water systems across the state. Water conservation can help a water system extend the use of its
avalable water supplies, reduce the impacts caused by drought, delay expansion of trestment facilities,
and reduce operating costs.

Some advances in water conservation have resulted from federa water use standards for
plumbing fixtures, such as toilets, faucets, and showerheads manufactured in the United States after
January 1, 1994. As communities grow, new housing will require less water to meet indoor demand,
compared with what would have been necessary with the continued use of less efficient fixtures.
Retrofitting older housing with newer, more efficient fixtures will further reduce overal per capitawater
demand.

However, most other advancesin water conservation will depend onlocal efforts. An effective,
comprehensive water conservation plan should include the following programs. (1) water shortage
response, (2) water loss reduction, (3) water use efficiency, and (4) public education and outreach.

5.2.1 Water Shortage Response
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A water shortage response program prepares a system to respond to drought or other water
shortages, and should idedlly be put into place well before ashortage develops. Because water systems
in North Carolina are so numerous and diverse, the best placeto addresswater shortagesisat thelocd
leve. A water shortage response program can enable acommunity to respond to water shortages early
and avoid the need for more extreme measures later.

The most important e ement of awater shortage response plan isenactment of an ordinancethat
provides for the declaration of awater shortage and specifies the voluntary and mandatory measuresto
reduce water demand. Classifying different water uses as essentia or non-essentia isimportant when
deciding which water uses should be restricted or banned first. A successful water conservation
ordinance should adso have specific triggers (such aslake leve, streamflow, etc.) to gage the severity of
the shortage and determine when each leve of response should begin.

5.2.2 Water Loss Reduction and L eak Detection

Water loss reduction and leak detection is aprocessthat identifies and decreasesthe amount of
water losses and reduces wasteful potable water use. A water loss reduction program of water audits
and lesk detection are essentid to effective water conservation efforts. Water loss reduction programs
hdp systems use water more efficiently, make more water availablefor customers, recover more of ther
operationa costs through more accurate billing, and reduce operationa cods.

A water audit provides an accounting of al types of water use—both metered and un-metered.
Unaccounted-for water can include water leaks from pipes, fire hydrant use, faulty meters, un-metered
connections, water main breaks, and street cleaning, and can result in seriousfinancid problemsfor water
upply systems. Water systems measure unaccounted-for water as apercentage of dl the finished water
produced and purchased. According tothe American Water Works A ssoci ation, unaccounted-for water
between 10-15 percent or less of the average daily use is generadly acceptable. If the water audit
suggests unaccounted-for water is more than 15 percent of the average dally water use, they should
ingpect the system for lesks.

M ost people do not regard asmall legk, such asone gdlon per minute, asasignificant water 10ss,
but a one gdlon per minute lesk amounts to aloss of over ahdf million galons per year. Considerable
amounts of water (and revenue) can belost in ayear from one smdl legk.

The Division of Water Resourcesprovides|esk detection ass stance and loansof equipment. On-
gtetraining and videos on how to find underground legks are aso available upon request.

5.2.3 Water Use Efficiency

Water conservation includes not only those measures needed to respond to a water shortage
emergency-it aso includes the day-to-day measures that have a postive effect on the normal daily
demands placed on water systems. Thisincludes developing demand management drategies that help
systems meet normd dally water demands more efficiently and make the best use of available potable
water supplies. Specific measuresinclude:
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Rate Structures: Water systems should establish water rate structures that encourage water
conservationand discourage wasteful water use. One-charge (blanket) rates and declining rates
do nothing to encourage water conservation and should not be used. Onthe other hand, flat rates
and, especidly, increasing rate structures discourage unnecessary water use. Increasing rate
sructurestypicaly alow for average water usage at areasonablerate, however, aboveacertan
amount of normal household water usage, rates are substantidly higher per unit of water used.
Therefore, customers that use large amounts of potable water for lawn irrigation would pay
considerably more each month than someone who does not. Higtorically, just the opposite has
been the case, water rates per unit of water decreased as more was used.

Low-flow Fixtures Water systems should promote and/or provide low-flow plumbing devices
and fixtures. Retrofitting existing plumbing fixtures can sgnificantly reduce per capita indoor
household water use. Replacing older shower heads with low-flow models, ingaling faucet
aerators in older kitchens and baths, and ingtdling early-close flappersin older toilet tanks can
reduce household water use by an estimated 10-15 percent. These retrofit kits are quite
inexpensve and can pay for themsdaves with water savings in amatter of months.

Outdoor Water Use: Water sysems serving areas where residentid irrigation is common should
target excessve outdoor water usefor reduction. Promoting proper lawn watering practicesand
encouraging drought tolerant landscaping can significantly reduce outdoor water usage. Most
people overwater their lawns. Less frequent watering can help establish better root systems,
making lawns and shrubs more drought tolerant.

Non-Residential Water Use: For many public water supply systems, industrial and other non-
resdential water uses represent amgjor component of water demand. Improving the water use
efficency of these non-resdential customers can have a sgnificant impact on overal demand.
The North Carolina Divison of Pollution Prevention and Environmenta Assgtance offers
assstance to businesses, indudries, and municipdities in North Carolina. Their program
emphasizes source reduction, reuse, and recycling as ways to reduce both water use and
wastewater generation. Assstanceisavailable by contacting the Divison of Pollution Prevention
and Environmental Assistance at 1-800-763-0136 or (919) 715-6500.

5.24 Public Education and Outreach

A comprehensive program informing al water users of the many opportunities and benefits of
conserving water will increase the effectiveness of asystem’ sother water conservation efforts. 1n-school
programs, water trestment plant tours, and water bill inserts are al part of this effort.

The Divison of Water Resources offerswater conservation information and technica assistance
to public water systems. For further information on water conservation, contact the Division of Water
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Resourcesat (919) 733-4064. Water conservation informationisaso available onthe Divison of Water
Resources' web page at www.ncwater.org.

53 Water Reuse

Water reuse, or water reclamation, isthe use of highly treasted wastewater to satisfy non-potable
demandsfor water. All water systemshave acertain percentage of usesthat do not requirewater treated
to drinking water standards. Subgtitution of reclaimed, non-potable water for uses that do not require
potable water (e.g., some industria uses and irrigation) could reduce demand on current potable water
supplies and postpone the need for additiona water supplies and treatment capacity.

Current regulationsalow many usesof reclaimed water, such asirrigation, cooling weater, process
water, fire fighting, street and vehicle washing, and dust control (North Carolina Administrative Code
15A 2H .0219). However, reclaimed water cannot be used for potable water supply, irrigation of direct
food chain crops, or filling pools or tubs.

For some systems, ingtaling a reclaimed water distribution system may be more cost-effective
than increasing raw water supplies and expanding trestment facilities. Instaling dua (potable and non-
potable) water distribution sysems for new development is more economica than retrofitting exising
development, and should be considered in areas where reclaimed water access is feasble. However,
retrofitting of existing development can till be a viable option. For example, the Town of Cary is
currently retrofitting a reclaimed water distribution system to make reclaimed water available to both
residential and nonresdentia customers.

In addition to Cary’ s reuse project, numerous other mgjor water reuse projects are underway
or planned by water systems across the state, including Raeigh, Charlotte-Mecklenburg, Wilson, and
Johnston County.

Systems interested in obtaining additiond information about water reuse requirements should
contact the North Carolina Division of Water Quality at (919) 733-5083.

54  Regional Water Supply Systems

Cooperation and coordination between water systems is becoming an increasingly important
water supply planning strategy. Water systems can be linked by interconnections to take advantage of
regiond water supply opportunities. Regiond water supplies, many of which dready exist, are those
suppliesthat serve asignificant portion of acounty or counties or anumber of municipaitieson aregular
bass. More than 60 water supplies across the state can be considered regiona water supplies.

In some cases, water systems with inadequate water supplies may link with sysemsthat have
surplus water supply. In other cases, water systems needing future water supplies may team together to
develop a long-term regiona water supply that would otherwise be too expensive or perhaps have
political or inditutiond difficulties.
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