A Guide to Safe Water
Within the Home

There are enemies lurking within your
home. Just beyond each faucet and
shower fixture, the pipes that feed them
are — in most homes — filled with bac-
teria and parasites. Some of these, like
the parasite Cryptosporidium, are quite
dangerous. The good news is that there
are sensible and cost-effective ways to rid
your home of these unwanted guests.
We’ll guide you to the solutions.

Over the past two decades, there has
been a push to lower water-heater ther-
mostat settings in the United States from
the previously adopted standard of 140°
F to a safer setting of 120° F. The motive:
safer temperatures at tap and shower.
Though it did help to accomplish this,
each year there are still over 100,000
injuries in the United States (leading to
an average of 70 deaths) from bath and
shower scalding. Yet, experts at the Cen-
ters for Disease Control say many more
people die from exposure to Legionella
bacteria, which are commonly found in
home piping systems.

A second reason for lowering hot-
water temperatures within the home is
energy savings. The assumption was that
your money — and precious resources
— would be used with greater care.

So what have we gained? We haven't
eliminated scalding injuries within the
home, and new insulation standards for
water heaters (as well as retrofit blan-
kets) have substantially reduced the
standby heat loss of water heaters, so the
energy savings from lowering the set-
point temperature below 140° is reduced.
But now we find we’ve created a poten-
tial bacteria breeding farm with all the
right ingredients for raising a bumper
crop of Legionella and other bugs that
can make us sick, or worse!

BY DAVE YATES AND JOHN VASTYAN

Legionellae are opportunistic bacteria
with some very interesting characteris-
tics. At temperatures up to 55° F, lowly
single-celled amoebas readily consume
them. But once past that temperature
point, an odd thing takes place. The
Legionella becomes the aggressor and
attacks the amoeba. When this happens,
it inhabits the amoeba, feasts on its
innards and uses its outer shell, or cyst,
as a shield against bactericides such as
chlorine. It soon outgrows the host and
bursts forth to colonize,
attach to biofilm, or be
ejected from the plumb-
ing system via a faucet |
or showerhead. The
shower is Legionella’s e 2
best weapon, by the . _' il
way. Fine water mist
carries the germs direct-
ly into the lungs, where
they set up camp to
launch an attack.

Biofilm forms when
bacteria adhere to sur-
faces in aqueous envi-
ronments and begin to
excrete a slimy, glue-
like substance that
anchors them to the
inner walls of plumbing
pipes and tanks; a
biofilm can be formed
by a single bacterial
species, but more often
a biofilm consists of
many species of bacte-
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toilet tank and feel the inside wall. Just
don’t forget to wash your hands after-
ward. Here’s what Legionella likes about
potable-water systems:

« Biofilms — present in all potable-
water piping and tanks;

« Temperatures between 55° and
135° F;

e pH of 5.5 to 8 — virtually all pot-
able-water systems, with 7 being neutral;

e Stagnation — when you’re not
using water;
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ria, as well as fungi,
algae, protozoa, debris
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and corrosion products.
If you doubt this,
remove the top of your

How Legionella responds in a laboratory setting. Scaling and
biofilm within your plumbing system will affect these numbers.
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« System volume — the bigger the
playing field, the greater the number of
spectators;

« Dead legs — aptly named — where
the guest bathroom sits idle for months
on end.

Even chlorine, our venerable ol’ bac-
tericide, isn't effective against Legionella,
not even at concentrations much higher
than we could safely consume. So what
to do? The simplest method available for
maintaining bacteria-free hot water is to
elevate its temperature above 137° F and
keep it at that, or higher. At 140°+ F, vir-
tually all bacteria are killed, but not
immediately (At 140° F, Legionella dies
within 32 minutes; at 151° F, free-roam-
ing Legionella dies within two minutes).
Clearly, it takes time, and that’s why sud-
den bursts of hot water won’t work.

The combination of 140° F water with
constant circulation is the only reliable
way to kill bacteria and maintain sani-
tary potable-water pipes. This method
maintains the set temperature within the
piped system so that cooling cycles
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between hot-water uses don't give bacte-
ria an opportunity to recover and grow.

But that solution presents another
challenge, of course. Scalding risks
increase. It’s a risky Catch-22.

Recent technology may provide the
solution. The recipe for safe home
plumbing has three or four key ingredi-
ents, ideally applied as a home is built.

A reverse-0smosis system is
installed on the cold-water
supply line and filters water
at the molecular level.

Though retrofits to exist-
ing homes can also be
done, they just require a
bit more time. We'll look
in greatest detail at the
most important of these:
the mixing valves.

* Mixing valves at the
heat source, and at each
hot-water faucet and
showerhead, are at the
top of the list. The safest
of these are thermostat-
ic/pressure-balancing mixing valves.
These protect users from risk of burn,
even though you can now raise the tem-
perature of water within the pipes (hot-
water lines should be insulated to con-
serve energy). We'll return to these in
greater detail.

= Constant circulation, as the term
implies, means the hot water is moving

Like most folks who buy a hot
tub, we wanted one as a new
source of fun and relaxation.
We gave little thought to bac-
terial issues and water-quality
monitoring.

The literature for the tub
gave us the impression that
the additional self-metering,
built-in bromine tablet dis-
penser was all we'd need to
maintain our sanitary oasis, a
source of comfort for achy
bones. Large enough to
accommodate six, we
enjoyed soaking under
snowy skies.

But then it started. Odors
and murky foam along the
edges. We added chemicals.
And the pH tests became a
daily routine. Yet we had a
nagging feeling something
wasn't right.
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Wrongly, I'd assumed that
the hot tub was no different
than a pool. Then | got a star-
tling revelation one day; it
occurred to me that when you
compare the volume of water
between a pool and a hot tub
while considering body mass,
two people in the tub equates
to 600 people in the pool!
Imagine the havoc that wreaks
on the chemical balance! | also
learned that rise in water tem-
perature, every 10° F, doubles
the effect of chemical reactions.

And there are good rea-
sons why just two bodies can
create rapid chemical changes
within the hot tub’s environ-
ment. We people are covered
with residual soap, perfume,
deodorant, dead skin, loose
hair, a host of body oils and
good ol’ goo! On top of that,

we sweat profusely in hot
water. You've surely noticed
signs at public or health-club
pools requesting you to show-
er before entering the hot tub,
but we all plunk our unwashed
bodies into one at home with-
out a second thought. Consid-
er a pre-wash and limit soak-
ing time.

What's all this goo going to
do for a hot-tub environment?
Why, bacterial growth, of
course. If you ignore the need
for simple maintenance, you'll
be setting up a bacterial stew.
There’s that Legionella thing
again, and this time, we're pro-
viding the ideal temperature
ranges too. There’s also the
risk Cryptosporidium, Giardia,
E. coli and Shigella. Rounding
up our basic intro to bacteria
is Pseudomonas aeruginosa, a

bacterium that revels in hot-
tub environs, which typically
causes skin rashes and can
be deadly in rare cases.
Changing the water seems
somehow foreign, but the for-
mula goes like this: No more
than 30 days between water
changes, or divide 1/3 of the
volume by the number of daily
users to arrive at the frequen-
cy of complete water change-
outs. Filters must be changed
no less than twice a year and
preferably more often. Harsh
cleaning with pressure wash-
ers or chemicals can destroy
good filter performance. If you
start out on a daily monitoring
program and avail yourself of
classes gladly taught by local
hot-tub dealers, you can easily
avoid the stew and the goo.
Dave Yates



continually. The reason for this is to
wash the pipes routinely at temperatures
sufficient to kill bacteria. Temporary
bursts of hot water don't have a lasting
effect on bacteria, and — without con-
stant circulation of hot water — the
dead-leg zones fester, serving as bacterial
nurseries for the rest of the home.

If you're building a new home, your
plumber can easily determine the best
method for constant circulation. Small
pumps — and properly sized rigging of
the pipes — are installed from the get-go.
Otherwise, for existing homes, there are
small devices that can be installed on the
hot-water line to accomplish the task
almost as well. Naturally, this requires
more piping in order to return the hot
water to the water heater, but insulating
the pipes with inexpensive foam-rubber
sleeves can offset the increased heat loss.
While you are at it, insulate the cold-
water pipes, as well, and you will prevent
annoying (and sometimes damaging)
condensation in summer.

= Reverse osmosis (RO) for the cold-
water line. Even the finest bottled drinking
water is rarely more than water pressed
through the rigorous RO filtering process.
Today, water of equal quality is available
at your countertop, making other sources
obsolete. These systems aren’t used on
the hot-water side, however. They're typi-
cally installed for drinking water delivered
at a separate tap at the kitchen sink, and
perhaps also for the refrigerator and ice-
maker. Prices typically fall within the $200
to $500 range (see www.premierh20.com,
www.culligan.com, www.haguewater.com).
Some bottled-water drinkers could recover
their investment quickly.

An advanced, high-volume, composite
membrane — the heart of the RO system
— filters water down to the molecular
level. The system’s several stages of filtra-
tion separate purified water from rejected
impurities down to 1/10,000 of a micron,
eliminating up to 98 percent of all TDS
(total dissolved solids) as well as contam-
inants like arsenic, lead, copper, chromi-
um, hexavalent chromium, cadmium,
radium, fluoride, nitrates, herbicides, pes-
ticides, and all dirt, sand and rust. What
remains is pure water with great taste and
clarity. These work with chlorinated or
non-chlorinated water supply.
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Built in 14 days!

Surprisingly affordable,
21 styles, radius tops.
Over 700 hardware pieces
ready-to-ship!

Talk to our specialist

800-250-2221

Style selection and prices at

www.timberlanewoodcrafters.com

For information write No. 11 on the reader service card.

Revitalize Your Chimney
711 with

22 HOMESAVER.

CHIMNEY LINIERS

lder chimneys can become unsafe for
use due to missing or broken clay /P
liners, bricks, or mortar. Give new life to /
your gas, oil, coal, or woodburning
chimney without the huge expense of
rebuilding your masonry chimney. Our
UL Listed, flexible, stainless steel lin-
ers have a lifetime warranty and are
unsurpassed in strength and protec-
tion. Call for a free brochure and
the name of an installer in your area

800-528-2405.

Or log onto our Web site g
www.homesaver.com/smarthomeowner

For information write No. 10 on the reader service card. 31



One of the best of these systems is
a zero-waste RO unit introduced last
year. This system, in addition to being
one of the best purifiers of drinking
water, is a miser of your water supply. “ L qf-_'”
Rejected water is simply channeled J
through a connection into the home’s
hot-water line. All other systems typi-
cally waste 80 percent of water drawn
for filtration, discharged into the
wastewater stream.

= Ultraviolet (UV) light treatment
for well-water systems. Strong sunlight
disinfects water by permanently deac-
tivating bacteria, spores, molds and
viruses. In the electromagnetic spec-
trum, the UV wavelengths most effec-
tively neutralize many of the harmful
waterborne organisms.

And, unlike using chemical disin-
fectants to which organisms can
develop immunity, UV systems Kkill

\
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Pressure-balancing tempering valves safely allow
higher water-heater temperature settings.

Back to mixing valves. We'll start
with the most basic of these, the type-
P valve, and work our way quickly to
the newest and most effective tech-
nology (the T/P valves).

The pressure-balancing valve (type
P), is designed to adjust water tem-
perature automatically by maintain-
ing a mix of hot and cold water within
3° F of the set point when pressure
changes occur in the system. For
instance, when a toilet is flushed or
an appliance is turned on. While
type-P valves provide an excellent
way to compensate for pressure fluc-
tuations within a plumbing system,
they cannot make adjustments for
sudden, or gradual, changes in supply
temperature. If hot-water supply-line
temperature unexpectedly increases
to a dangerous level while inlet water
pressure remains constant, the pres-

quickly and continually. With UV sys- bombards the organisms with UV pho- sure-balancing valve will continue to
tems, water is channeled through a tons, fusing DNA and preventing pass water but at a dramatically
chamber where a powerful UV light reproduction. increased temperature. These require

Families Have Saved Up To 50% On Heating Costs.
And never have to buy fuel—wood, oil, gas, kerosene—ever again!
REPLACE OLD & INEFFICIENT HEAT | Your benett with yaro-sit:

Slash Heating Cost

Lifetime Warranty — no service calls
Safe — complete peace of mind
Clean - no fumes — enviro safe

U.L. Listed

Preassembled — ready to use

No furnaces - ducts — chimney

Hydro-Sil is a unique room-by-room
heating system that can save you hun-
dreds of dollars in home heating costs.

It can replace or supplement your
electric heat, gas or oil furnace and
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woodstoves. Hydro-Sil is designed for Portable (110V) or permanent (220V) = W =l
whole house or individual room comfort. Whole House Heating or Single Room Order today and SAVE! Two models to choose from:
Hydro-Sil heating works like this: inside Room by Room Control PERMANENT 220 Volt « PORTABLE 110 Volt
the heater case is a sealed copper tube | Many families are benel_ittl;{rg— you can too! | | PERMANENT ApPrOX' Areq Discount .
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being supplied a proportional amount of | you how pleased | am with Hydro-Sil...the 3 750 watts | 75100 s, ft 5789
power on an as-needed basis. When | first time in 25 years our electric bill was 5 m 5075 q.ﬁ. §769
Hydro-Sil is turned on, the silicone liquid | reduced... saved $635, over 40%!” 500 watts 7559 1.

existing standard electric heat, removing

retention qualities, continues to heat | 55 ajactric heaters and replacing them

is quickly heated, and with its heat |° A. Consalves (Mass): “We updated our| | Thermostats - CALL for options and exact heater needed
PORTABLE 110 Volt - Thermostat Included

after thg’ Hydro element shuts off. | ith Hydro-Sil. Wow - what a difference! | | 5 Hydro-Max 750 -1500 watts $219
Hydro-Sil's room-by-room technology | We received a substantial reduction of our | [ 4" Convector - Dual watt $179
greatly increases energy savings and | electric bill. | have recommended Hydro-Sil | 37750 watts - Siicone 179
comfort. to many people!” e
$15.00 shipping per heater $
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seasonal adjustments of the limit stop,
especially important in regions where
extreme weather conditions dramatical-
ly affect temperature from water sources
such as lakes and rivers.

Type T, or thermostatic, mixing
valves compensate for both fluctuations
in temperature and pressure. Type-T
valves are designed to mix hot and cold
water, delivering blended water at a
constant, selected temperature. The key
advantage these devices have over
type-P valves is that they have a tem-
perature-sensing device. There’s no
need to adjust the limit stop from sea-
son to season. The valve makes the
temperature correction automatically to
maintain the high limit set point.

Combination valves, or type T/P,
meet the most stringent performance
requirements for both temperature and
pressure changes. They allow water to
be generated and distributed at higher
temperatures to kill armies of germs
while coming out of the spout at safe
temperatures to the bather. They, too,
require no seasonal adjustment of the
limit stop.

There was a time when these valves
were both expensive and not nearly as
reliable as they are today. The cost has
dropped dramatically as demand and
orders have steadily increased.

There you have it. Mixing valves
permit higher water temperatures to kill
the bugs, and constant circulation of
the hot-water lines will see to it that the
kill zone stays active. On the cold-water
side, UV systems are effective against
most microorganisms, especially col-
iform bacteria coming into well-water
systems — the reason these are most
frequently prescribed. To remove any
remaining impurities, and for the best-
tasting water you've ever had, RO sys-
tems (whether for city water lines, or for
well water) are the final step. "

John Vastyan is president of Common
Ground, Uncommon Communications
based in Manheim, Pa. He can be
reached at 717-664-0535.

Dave Yates is a master plumber and
owns the PHVAC firm F.W. Behler in
York, Pa. He can be reached at 717-843-
4920 or at behler@blazenet.net.

More Sky.
Less Limits.

From Brick Red to
Aged Copper, E-Class™
Skywindows® are
available in an array of
Architectural Colors to
coordinate with your
color scheme.

E-Class Skywindows...more glass easy installation

The patented Uliraseal™ System

provides a superior method of
installation.

No sealants or step-flashing.
Options include metal roof
adaptors, remote control,

and blinds.

Wasco is an Energy Star Partner.

For more information
or a Dealer near you,
check out
www.skywindow.com
or call (800) 388-0293.

Wasco Skywindows

22 Pioneer Ave., Sanford, ME 04073
800-388-0293
www.skywindow.com

For information write No. 9 on the reader service card.

Boats
Car Tops
Roof Racks

Kayaks
Ladders
Tandem Bikes

www.hoister.com
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