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Brand-name Ratings of devices begin on page 259.

For most people in most parts of the coun-
try, there’s nothing harmful in the drink-
ing water. Public supplies, whether from
wells or municipal reservoirs, are either
clean to start with or are clarified to bring
them up to par. Some of the peaple who
sell water filters and other treatment de-
vices hope you don’t know that. The less
you know about what's in your water, the
easier less-than-scrupulous salespeople
can sell you equipment you may not need.

Plenty of responsible businesses and

salespeople are in the water-treatment
business. But the selling of water-treat-
ment devices has itself become polluted
by high-pressure sales tactics used by sell-
ers of legitimate products and by deceitful
sales tactics used by scam artists selling
unneeded products.

Door-to-door water-treatment purvey-
ors sometimes pose as pollsters taking a
survey. Once inside the door, they may
flourish newspaper clippings about local
water problems and “test” your water on
the spot. In one supposed test; an un-
named chemical, often a flocculating
agent, is added to a sample of the home-
owner's tapwater. When a sludgelike
residue precipitates to the bottom of the
container, the salesperson cites that as
proof that the household water needs
treatment. Actually, the chemical agent
has just made ordinarily harmless miner
als setfle out in a way that visually exag-
gerates their importance,

What gives these scare lactics an air of
credibility is that some drinking water
problems are very real, More than 70,000

known contaminants—industrial and agri-
cultural wastes, heavy metals, radon, and
microbes—have been found in water.
While such contaninants may affect only

a portion of the population, they have with
good reason drawn attention.

If you're concerned about your water,

quality, the first step is to find out what's iy I}
the water. If you draw your water fromg
community water system, ask to see the
water utility’s latest laboratory test results,
If you have a private well, you might be
able to get information on local water proh-
lems from your-town public works de-
partment or from the local agricultura]]
extension service.

Before doing business with any com.
pany you don't know, call your local Better
Business Bureau or consumer-protection:
agency fo find out if there are unresolved.
complaints against it. If you have oM.
plaints yourself, report them to the logal
office of the BBB and to the Federal Trade
Commission (Washington, D.C. 20580),
You can get information about water treit
ment from the Water Quality Association,
a trade group (4151 Naperville Rd., Lis 6,
Tk 60532). 1

How to test your water

Don't depend on tests done by compg
nies that sell water-freatment equipmeil
Consilt a reputable, state-certified, in de
pendent laboratory. Tests cost from $2010
$200, depending on their complexity.

You can often find alab by asking a 6=
cal realtor or by looking in the Yelloj
Pages under “Laboratories—Testing.” Op
you can use a mail-order lab. Our pas
tests have turned up three reliable oné
WaterTest, 33 South Commercial St
Manchester, N.H. 03101, telephone 8
426-8378; National Testing Laboraton
6151 Wilson Mills Rd:, Cleveland 4414%
telephone 800-458-3330; and Suburbak
Water Testing Laboratories, 4600 Kutztown




Rd,, Temple, Pa. 19560, telephone 8.
433.6595. (The 800 numbers are for out-of
state callers,) Mail-order labs send youa
kit containing collection bottles and de-
tailed instructions. You ship back sam-
ples to them by overnight express deliv-
ery and receive the results two to three
weeks later,
Over the years, we have found that all
labs tend to overstate or understate re-
sults occasionally. If the test report says
your water has an especially high level of
© acontaminant, have it retested or sent to a
 second lab before taking costly action,

ollutants to worry ubout

Of the thousands of potential water pol-
lutants, three stand out as most worti-
some—lead, radon, and nitrate, According
to health experts we consulted, those sub-
stances account for most of the water-
borne health hazard posed to the US.
population, based on the number of people
' exposed and the strength of the evidence
' indicating a hazard,

Most organic chemicals that pollute wa-
ter present only localized problems. But
“many public water supplies contain low
levels of trihalomethanes and related com-
‘pounds that are byproducts of water chlo-
tination. Some evidence suggests that
those chemicals may contribute slightly to
cancer risk. That risk, however, must be
i ed against the significant disease-
ention benefits of chlorination, The
Environmental Protection Agency re-
b5 Water systems that serve more

10,000 to keep the byproducts be-
100 parts per billion, Treatment meth-
for trihalomethanes and other pollu-
e listed in the table on page 253.

“lthas been known for decades that lead
lighly toxic and that it often turns up in
inking water. But two recent develop-
nts have heightened concern, Surveys
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have found that significant lead levels are
much more commonplace than had been
assumed. And levels onee considered safe
are now known to threaten health, par-
ticularly the health of infants and children.
Recent studies show that low-level lead
€Xpostire may cause permanent learning
disabilities and hyperactivity; such €Xpo-
sure is associated with elevated blood
pressure, chronic anemia, and peripheral
nerve damage,

Who's likely to have the problem?
Very little lead occurs naturally in water. It
gets there primarily from corrosion of
plumbing that contains lead, There are
three main sources: lead service pipes
from mains, banned since 1986 but widely
used before that in the northern US, es-
pecially in homes built between 1910 and
1940; leaded solder (also banned in 1986)
used fo join copper pipes within the house;
and the brass in faucets, which contains
from 3 to 8 percent lead. Very soft water,
which is more corrosive than hard water,
is especially likely to leach out any lead
that may be present in the plumbing,

What to do. Lead levels are measured
in parts per billion, or ppb. While a level of
50 ppb or less was long considered safe,
concern over the effects of chronic low-ley-
el exposure has prompted the EPA to set
a tougher standard. A new level of 15 pph

was set in 1991. (For more information,
you can call the EPA Safe Drinking-Water
Hotline, 800-426-4791,)

You can minimize your exposure to lead
by using these steps:

Use only cold water for cooking and
drinking. Hot water can draw more lead
from the plumbing.

Run the water until it's as cold as it’s
going to get before drinking it, especially
first thing in the morning,

If a test reveals that your water con-
tains more than 15 pph of lead even after it
has run cold, you may want to switch to
bottled water or install a treatment de-

-
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vice. The least troublesome device is an
activated alumina lead-removal cartridge
installed on a cold-water line. We liked
one we tested, the Omni Total (formerly
the Selecto Lead Out-20). The cartridge
costs about $80, and is claimed to be able
to treat 15,000 gallons of water. It fits a
standard waterfilter housing, which costs
about $35 plus installation. You could also
use a distiller or reverse-osmosis device,
but they’re needlessly slow if lead is your
only water problem.

Radon

Radon, a naturally occurring radioac-
tive gas, may pose a greater health risk
than all other environmental pollutants
combined. According to EPA estimates, in-
haled radon gas causes between 10,000
and 40,000 lung-cancer deaths each year.
Most of that exposure comes from radon
gas that seeps into a house from the
ground. The inhalation exposure caused
by radon gas that is released from house-
hold water may cause between 100 and
1800 deaths a year, making radon gas
more lethal than any other drinking-water
contaminant.

Who’s likely to have the problem?
Water-borne radon is usually confined to
well-water systems, either private wells
or small community water systems seryv-
ing fewer than 500 people. Larger sys-
tems may include some form of aeration
device that allows the dissolved radon gas
to bubble out and disperse harmlessly be-
fore water is delivered to the tap. The
EPA estimates that at least eight million
people in the U.S. may have high levels of
radon in their water supply.

What to do. Before you test your water
for radon, test the air inside your house

(see CONSUMER REPORTS, October 1989). If
the radon level in the air is high and you
use ground water, have the water tested as
well. If the level of radon in the air is low,
you needn’t worry about the water.

The level that should prompt remedia]
action is a matter of dispute. According to
an EPA official we consulted, you should
definitely take action if the water's radon
level is 10,000 picocuries per liter or high-
er (that corresponds to about 1 picocurie
per liter of airborne radon).

Radon, so dangerous in a closed space,
is easily dispersed in outdoor air. Simply
ventilating the bathroom, laundry, or
kitchen may be sufficient to dissipate wa. =
terborne radon gas. To remove radon
from water requires treating all the wa.
ter entering the house, not just a tap yoy
use for drinking water. That means ip-
stalling a whole-house granular activated.
charcoal filter (about $1500, plus instaila.
tion) or a home aerator that vents the -
radon outdoors (about $1000 to $2000,
plus installation).

High nitrate levels in water affect mains
ly infants. Their immature digestive tracf§:
convert the relatively harmless substance
into nitrite, which in turn combines witl#
some of the hemoglobin in the blood tg
form methemoglobin, which cannot frang
port oxygen. The ailment is rare, but canf
result in brain damage or death. Some
adults, including pregnant women, may
also be susceptible to developing methe-
moglobinemia.

Who's likely to have the problem?!
Nitrate occurs mainly in well water, usuallys
as a result of agricultural activities
Chemical fertilizers and manure contain}
nitrates and other nitrogen compounds
that convert to nitrate in the soil, where il
readily migrates into ground water. Rura
families—especially those with infants orf
pregnant women—should have their well
tested regularly for nitrate. Some state:
health departments test private wells fort
free. High nitrate levels may signal that?
other contaminants—agricultural pestis
cides or bacteria and viruses from a leak



ing septic tank—are also present. osmosis or distillation device. Or you
What to do. Removing nitrate from could dig a deeper well, to an uncontami-

household water is not so simple, nated aquifer, or solve the problem by

“You could treat the water with a reverse. switching to bottled water,

1

[Water problems and solutions

Recommended if drinking
water contains more than

."acion level” amounts. f\“* f %% /%%%;A

ETIC PROBLEMS
issolved iron — "
|| i Hust stains = “ V “
Calclu — v
‘Magnesium — v
= v
Ity taste — [
nky' taste = v
Total dissolved solids 500 ppm
o LTH HAZARDS - Organic
& lme Sppb | o/
\Garbon tetrachioride Sppb | o v
an appb | ¢ v
Melhoxychlor 100ppb | ¢ v
lj‘ﬁgﬂuwalhylane ] Sppb | ¢ (4
Trhalomsthanes (THM)| 100 ppb | o/ v
HEALTH HAZARDS - Inorganic
T — 7
Baiiy 1 ppm v | V|V
10 ppb v | v | v
5 ppb [ 7
4 ppm v | v v
15 ppb v | v v
2ppb | v | v |
10 ppm v | v
nium 10 ppb v | v v
ILTH HAZARDS - Radiological
ed radon [1000pcA [V | T T T T T T

e s
WATER TREATMENT 253




254 WATER TREATMENT

Water-treatment devices

Carbon filters ti :
Carbon filters can treat a variety of both m‘l“j‘h Sed'“,‘;f; :
aesthetic and gafety problems, SO they're be i !
the most popular and versatile water- o g"fﬂlhnf, ylrep i 0
treatment device. They come in many $100. A filters ongevity cpen_ds On Wateg
oo s, High+volume flters—indine filters use fm"g‘f‘u‘h‘* level of pollutants in the water
that serve a single cold-water faucet—typ- not easily gauged. Maml‘!aclurcrs P
ically cost $100 and up. Tiny, faucetmount- r.ecouunend replacing a filter after a ce
ed filters that contain a couple of ounces 0 g’;‘;:(;‘ aﬂitf;u;fwgrﬁ“aﬁ:gg{‘w?“
5 : : 1. Some fi ave a
carbon cost $20 to $30. Pour-through de- s meter builtin to = ke asseasing (il

vices that work a little like manual drip-
style coffee makers can cost less than
10, Whole-house carbon filters (51500
and up) have five-foot-high tanks and can

be backwashed.
The most practical are inline filters that

{reat water at a single location, such as at
the kitchen sink, The two main designs
are under-sink models, which tie into a
water line and have their own spigot next
to the sink taps, and countertop 1 els,
which sit on a counter and attach with
flexible tubes to a gink faucet.
At the heart of a carbon filter is activat-
ed charcoal: carbon that has been heated
until it develops a honeycomb of tiny
nels. As water passes through that
labyrinth, specific contaminants adhere
to the walls of the channels; Carbon filters
work best when they work slowly enough
to ensure adequate contact time between
water and carbon. Most we tested come
with narrow, quarter—inch tubing, which
helps limit the water flow.
Best at: Removing organic con
pound&—chemica‘-s such as pesticides,
solvents, or chloroform. Carbon units can
also improve water’s taste by removing
armless chemicals causing off
smells, Carbon won't remove
hardness minerals or most heavy metals.

The down side. Carbon can't remove
microbes (indeed, under certain condi-

.

easier, Fora high-volume in-line filt

ons, a carbon filter can breed them) op

€T, you
should expect to change the cartridge
about every six months or 1000 gallons,
The tests, We used water spiked with ]
part per million of chloroform, 10 6
the maximum allowed by the EPA. Sis
chloroform can show up as a byprod
chlorination, it’s one of the most comn
prganic compotinds in drinking water,
ing advice. The more

better. Our tests showed that the smj
pour-through flters that work like di
style coffee carafes and the fist-sized
{hat thread onto the end of a faucet
simply too small to be relied on for s
moving hazardous chemicals. Hig
volume filters such as under-sink or col
tertop devices doa much better job,
Look for those that have replact

be returned to the manufacturer
{hrown out—when the carbon is spent
A standard-sized carbon cartridge mé
sures about 9% inches high by 2% 10
inches in diameter. Look for replacemel
made either with a “carbon block” or' W
granulated charcoal. They do better
the designs with powdered charct
Some carbon filters come witha
sediment filter, butif your waler Cf
significant amounts of undi



.;"1 e Sed_imen[ part may

1

clog before the
garbon is used up, To extend the life of the
filter, install a separate sediment prefilter
tream of the carbon. A 5- to 10-micron
isusually fine enough. A clear plastic
Csump enables you to see when the car-
idge needs changing, Cost of such a
filter: about $50 plus installation,

verse-osmosis devices

If a carbon filter resembles a dense
Mize, a reverse-osmosis device resem-
6 a fine sieve. At the heart of the Sys-
is arolledup cellophanelike material,
semipermeable membrane that
eens out all but the smallest molecules,
water under pressure is pushed
: st the membrane, only water
molecules and small organic molecules
yre able to pass through,
* Reverse-0smosis systems generally at-
to the cold-water line under the sink
git on the counter, Under-sink models
8500 to $850 or so, Countertop mod-
s run a little less, perhaps $350 to $500,
ATEVErse-0smosis system typically con-
fsta of three filter elements: a sediment
o cull out coarse solids, the semiper-
e membrane, and a carbon-cartridge
er. Under-sink models usually come
two-gallon storage tank, which
spigot next to the

t: Removing inorganic contami-
ch as dissolved salts, ferrous
dluoride, nitrate, and heavy metals
lead. The carbon filter integral to
€rse-0smosis systems removes
chemicals,
e down side. Reverse-osmosis de-
be clogged by high levels of
8 minerals, such as calcium and
sium; They also work slowly. The
ve tested produced a few gallons of
water per day at most. Most took
% Lo six hours per gallon, And they

N _omm
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waste a lot of water, Only 10 to 20 per-
cent of the water pumped through them is
processed. The rest is rejected as a waste
stream, at the rate of 10 to 25 gallons a day
for most models tested: Some units stay
on all the time, Pouring up to 40 gallons a
day down the drain, even if not in use,
Upkeep. Filters and the semiperme-

able membrane will probably need re-
placement about once a year. Replacement
membranes cost $45 (o $234, filters an-

other $25 or so. Annual upkeep costs
would range from 10 to 36 cents per gallon

of drinking water produced.

The tests. We used water laden with
600 parts per million of sodium chloride (a
representative dissolved solid) and 2 (o
10 times the Government's allowable lim-
its for lead, cadmium, copper, and bai-
um. We also measured the removal of cal-
cium, a hardness mineral.

Buying advice. The best models in
our lests removed at least 96 percent of
the dissolved solids: the worst, less than 70
percent. All the models did well at re-
moving lead and other heavy metals. (But

acheaper and faster method for removing
lead is an activated-alumina filter system,)

The semipermeable membrane can be

made of thin-film composite (TFC, in the
trade) or cellulose triacetate (CTA). TFC
does a faster, more efficient job, but de-
grades in the presence of chlorine, Tt re-
quires a carbon prefilter when used on
chlorinated water. The cellulose type is
cheaper (replacements cost $45 to §130,
about half what TFCs cost) and holds up
better in chlorinated water, but can be de-
graded by microbial contamination, The
TFC type performed best in our tests.

Distillation is the brute-force way o re-
move impurities from water, A distiller
boils water, then cools the steam until it
condenses; the resulting distillate drips
into a jug. Some models include a tiny




256 WATER TREATMENT

carbon filter. The countertop units we
tested hold from one-half to 2% gallons.
We paid $150 to $429 for them.

Best at: Brackish water or water pol-
luted with heavy metals. Distillation de-
mineralizes water. Salts, sediment,
metals—anything that won't boil or evap-
orate—stay behind in the boiling pot.
Boiling water long enough can also kill
microorganisms. The models we tested
should be used only on microbiologically
safe water, however.

The down side. Distillers are not ef-
fective against chemicals known as volatile
origanics, which include chloroform and
benzene, Volatile chemicals vaporize in
the distiller and can wind up in the distilled
water. The carbon filter built into many
models might help remove such chemi-
cals for a while, but the ones we saw were
tiny; far too small to do it reliably.
Distillation is slow; most models took
about two hours to produce the first quart
of water and about an hour to produce
additional quarts.

Maintenance. Since distillers collect

and concentrate whatever minerals are
present in the tap water, white, powdery
scale can build up quickly and must be
cleaned out periodically. Distillers cost a lot
fo run, as it takes considerable energy to
convert a gallon of water into steam. We
caleilate that these units would use about
94 cents worth of electricity per gallon
(at the national average rate of 7.75 cents
per kilowatt-hour), Heat is also added to
the room, enough to add maybe 6 cents
per gallon of water produced to the cost of
running an air-conditioner.

The tests. We used water spiked with
phenol, a volatile organic. We also dis-
tilled 50 successive batches of mineral-
laden water.

advice. We found little variation
in how well distillers removed inorganic
compounds. Differences in design might
matter, One design helps keepscale from

building up with a floater switch that pre.
vents the unit from boiling dry. Lifting the
head off a distiller to refill or clean it cap
be heavy work. On one model, the cover
alone weighs seven pounds.

Water softeners

The principle of water softening hag
changed little over the last 60-odd yes :
Despite that fact, water-treatment sel|
may describe softeners as “water condj
tioners” or “treatment devices,” and e,
pand the sales pitch to include other prodg
uets: A water softener consists of a tanl g
tiny synthetic resin beads loosely coateg
with sodium ions and a reservoir of rock
salt. When hard water flows into thes
ener, hardness minerals cling to the tes
changing places with the sodiupy
Periodically the softener reverses its
taking salt out of its reservoir tank to
generate the resin beads. Hardness
erals, which are principally calcium
magnesium, are flushed down the d
The regeneration process usually {alg
an hour or two, during which you'll hafs
no softened water.

Softened water contains extra sodif
(about 100 milligrams of sodium f
quart, if the water is moderately har
People on sodium-restricted diets sho
avoid drinking softened water; if a soffé
er is needed in a household where sof
one must watch their sodium intakes
can be plumbed to serve appliances @
the bath or shower by softening only i
intake to the water heater.

Softeners differ in how often they
generate, A softener controlled only by
timer will regenerate at regular interva
whether it really needs to or not. Mg
sophisticated models, called “dleman
control” types, electronically monitor!
ther water flow or hardness to tailord
generations to actual water usage. 50
models use mechanical flow meters
termine the regeneration cycle and ¥
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fer pressure to do the flushing. No elec.
ical connection is needed.
'~ Softeners also differ in size, “Cabinet”
units are the most compact. Their resin
ﬁlfll iS GﬂCIOSEd W‘iﬂ'l.i]l a ]ﬂ.rgﬁl' tﬂﬂk that
folds anywhere from 60 to 260 pounds
\of salt. Models with separate salt tanks
Ffv hold up to 360 pounds,

The average price for a softener is about
t’. 000, but prices vary dramatically de-
“pending on installation, local water condi-
ons, and dealer competition,
~ Best at: Removing the hardness min-
anls that lead to soap deposits in tub and
, dulHooking clothes, spots on dishes,
deposits on faucets and kettles, and
inside water heaters. They can re-
move some iron and lead from water:
"The down side. Water softeners don't
gmove hazardous contaminants like
fidon, nitrate, or pesticides. Every time
he unit regenerates, it flushes water down
drain (typically 30 to 50 gallons per
gallons softened, along with a few
ds of salt, in our tests), Water soft-
ke a lot of space, consisting of
more canisters about four feet tall,
. A water softener shouldn't re-
nuch care and feeding beyond the
> addition of salt. A softener con-
es about a pound of salt to remove
5000 grains of hardness from the
For the models we tested, which
capacity of 20,000 to 30,000 grains,
mplete regeneration would use

llle you or the dealer can normally

e level of salt consumption, it's a
balancing act. A high setting will in-
hat the water stays soft, but will
more frequent salt refills, A lower
g will save a bit of money but the
ill regenerate less completely,

dlie tests. We concected very hard wa-
#libout 24 grains per gallon),

*ﬁ“_
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Buying advice, It’s safe to assume any
water softener will do an acceptable jobof
removing minerals. Oyr tests showed little
difference in performance. If your water

+use is fairly steady and predictable, a water
softener with a simple timer should prove
adequate. Look for one whose timer con-
trol has 14 pins, rather than 6 or 12, That
Way'you can set the unit to regenerate on
the same days each week. For water that
varies from week to week, a demand-
control model will be more efficient.

Iron removal

Dissolved iron in water, sometimes re-
ferred to as ferrous iron or clear iron, can
leave brown stzins in the bathtub, sink, toj-
let, dishwasher, and clothes washer: The
stains are rust from the dissolved iron ox-
idizing on contact with air. A water soft-
ener may remove moderate levels of fer-
rous iron, but special-purpose iron
treatments are available for water where
hardness is not a problem,

An iron remover employs an oxidizing
agent, such as air or potassium perman-
ganate, that reacts with dissolved iron and
precipitates it out, One common design is.
a canister about five feel high, rather like

a water softener. Inside is a supply of
potassium permanganate and a sediment
filter that traps the precipitated iron,
Periodically the device backflushes the
filter, dumping the iron particles down
the drain, Iron removers cost anywhere
from $S400 to 8650,

Best at: Removing ferrous iron,

The down side, The device's back-
wash cycle may make a loud thrumming
noise for a few minutes each day.

Buying advice. Costlier models store
greater quantities of potassium perman-
ganate and regenerate themselves auto-
matically rather than manually. They’re
designed for high iron levels: more than
20 parts per million. Aeration devices can
also precipitate and reduce iron,



