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While old lead paint is the

biggest contributor to lead

poisoning, new studies

suggest an equally ominous

source: lead in drinking

water. The good news is most

homes do not have abundant

lead molecules flowing

through the tap. If yours

does, there are a number of

steps you can take for...

1l over the country people stopped, coffee halfway to lips, toread the
morning’s headlines: “Lead in Ourtown Water!” This past May, when
the gpa released the first comprehensive tests of municipal water sup-
plies, at first blush it seemed a lot of cities were feeding their citizens
tap water laced with toxic lead. The study found that lead in drinking water exceeds
federally permissible levels in almost one-fifth of the nation’s largest cities.

While lead is not a metal to mess with — even at relatively low dosesiit caus-
es irreversible damage to children’s intelligence, among other things — not every
citizen of every town on “The List” is drinking dangerous water. And by the same
token, the water in towns that escaped The List is by no means lead-free. The List
was just a roster of 816 public water systems where the eea drinking water survey
discovered too much lead coming out of the faucets in some “high-risk” houses with
lead service lines or with interior lead pipes and soldering,

Because the water tests were directed at high-risk homes, they dovot represent
average lead concentrations in home water for those communities. However, accord-
ing to the newsletter Child Health Alert the high levels were not worst-case situations,
which occur when water is left standing in the pipes for one to three days.

The tests (indirectly) tell us that most people who have soft, acidic water should
have their water tested for lead and that some people, including all infants, should have
their blood tested, too. At high exposures lead isa serious health hazard, and mount-
ing evidence has established that it’s a significant hazard at ever lower exposures.

Lead in drinking water comes from plumbing of a certain age or type of city
water line, or even certain properties of the water itself. (The softer and more acidic
the water, the more corrosion in the pipesand the more lead in the water.) Most homes
do not have high lead-levels in drinking water. But when it does crop up, leaded water is
often a very private sort of problem, which is both bad and good. True, the lead in
your water may be leaching from inside your own plumbing. But at least there are

abundant solutions you can institute right now, without waiting for a govern-
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ment program to come clean it up.

THE SILENT SYMPTOMS

WHEN ASSESSING THE HEALTH RISKS OF LEAD, WE SHOULD FIRST
consider this footnote: It’s not a theory — the risks of lead expo-
sure are not drawn from models or calculations.

According to the federal Dept. of Health and Human
Services, “lead-risks are well known from studies of children
- ol and are not extrapolated from data

on lab animals or high-
dose occupational expo-
sures.” Don't trust the

government? Ina review
of the epidemiology of
childhood lead poisoning
over the past 40 years, published in the Spring '93 issue of The
Milbank Quarterly, author Barbara Berney reports that by the
late 1980s toxicologists had established a clear dose-response
relationship linking lead and neurobehaviroal problems.

“Although the neurobchaviroal effects of lead, as mea-
sured by standard development and IQ tests, may not always be
the same, its biochemical effects were well documented and
specific,” writes Ms. Berney. “Extremely high exposures to lead
cause encephalopathy and death, lower doses cause severe retar-
dation, and lesser doses lead to school problems and small but sig-
nificant shifts in 1Q.”

In recent years, many lead-targeted epidemiologic stud-
ies have focused on low-level exposures, according to Dr. Her-
bert Needleman, who's been studying the neurobehavioral
effects of lead for the past 20 years and has a clinic at the Uni-
versity of Pittsburgh. Commenting in the American Journal of
Public Health, Dr. Needleman reports that almost all of the stud-

Testing the Waters

ies “conclude that lead is associated with disturbances in cog-
nition, behavior, and attention at levels below those that cause
frank symptoms.”

Lead isa heavy metal with no known physiological val-
ue in humans. How does lead affect human health? Reports
drawn from the Harvard Health Letter, Medical Update Quarterly,
and American Family Physician provide a summary.

Lead isan element that cannot be broken down into some-
thing else. Kidneys and organs cannot excrete lead, and it tends
to remain once ingested or inhaled. Almost any body tissue can
absorb t, although go percent of it ends up in our bones. Unfor-
tunately, not much information exists yet about the potential

hazards of lead that comes from bone.

Lead acts primarily by disturbing enzyme systems, such
as the one involved in the formation of hemoglobin (the molecule
that transports oxygen through the bloodstream to organsand
tissues). When extremely large amounts of lead are present in
the blood — over 8o micrograms lead per deciliter of blood
(g/dL)in adults and over 40 g/dL in children — practically
every part of the body paysa price, especially the nervous sys-
tem and kidneys.

Lead is particularly toxic to children for the following
reasons: incomplete development of the blood-brain barrier
before age three allows lead to more readily enter the central
nervous system; ingested lead has 40 percent “bioavailabili-
ty”(the portion of the ingested dose that’s absorbed by the
intestines) in children compared with 1o percent bioavailabil-
ity in adults; frequent hand-to-mouth activity greatly increase
the risk of childhood ingestion.

It’s impossible to discuss the sources of lead without talk-
ing about old lead paint, which is the biggest contributor to
lead poisoning. Children also pick up lead from contaminated

Water-testing labs are certified by the states, which follow standards dictated by the EPA.
The “first-draw” sample Is most common, but not sufficient. It’s taken from the cold tap after the water has been soaking in the pipes
for at least 6 hours. It’s usually the worst-case scenario. EPA recommends a one-liter sample. If the lab asks for a cup, take a one-liter

sample, shake it, and pour off a cup.

A “flushed-line” sample is taken after running the water for a minute or two. This Is supposed to demonstrate that you can get safe
water from your tap. Flushed readings may be higher than the first draw, especially if your city’s service lines are lead. Have both done.
Because of discrepant readings llke Hannah’s (20ppb from one lab, 37 from another — see p. 30), consider testing twice — temperature,

water acidity, and other important factors change daily.
Ifyour reading is more than 15 ppb, you’re in the action range. See “Purging Lead,” in the main story, for steps to take.
As for finding a lab, many water districts are testing for free these days. If they say no, ask for a list of nearby certified labs. In the
mail-away department, Consumers Union recommends the following labs. Prices are for two samples, a first-draw and a flushed-line:
Suburban Water Testing Labs, Temple, Penn.: (800) 433-6595, $35. Natlonal Testing Laboratorles, Cleveland, Ohio: (800) 458-3330, $35.
Clean Water Fund, Asheville, N.C.: (704) 251-0518, $17.
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soil, and from the clothing of parents who work with lead. And
about 20 percent of the lead kids may collect comes out of the
faucet. Cases aren’t commonly attributed to water alone,
although formula-drinking infants in high-lead cities consti-
tute a serious exception since the child drinks 32-40 ounces of
water daily. Water is more often an accomplice than a sole vil-
lain. Whatever the sources of lead, the results are the same.
With a growing body of evidence showing that even
small amounts of lead erode IQQ and cause behavioral distur-
bances, the Centers for Disease Control lowered the definition
for lead toxicity to 30 g/dLin 1978 and then to 25 g/dL in
1985. After another review of the latest data, in 199t the cnc

HEN ASSESSING THE HEALTH RISKS OF LEAD, WE SHO ULD FIRST CONSIDER THAT ITS NOT
THEORY — THE RISKS OF LEAD EXPOSURE ARE DR AWN FROM STUDIES OF CHILDREN.

concluded that lead toxicity is found at levels of 10 g/dL —
one-fourth the level of 20 years ago. (The coc do not actually
know if levels below 10 g/dL are without effect or even safe.)

“The new definition puts an extraordinary number of
children at neurotoxic risk,” writes Dr. Needleman in the Amer-
ican Journal of Public Health. “Data indicate that 1% percent of all
children, regardless of race or socioeconomic status, have blood
lead levels in the toxic range.”

What is lead’s neurotoxic effect? The cpc believes that
any child with rog/dL atage two can expect a deficit of four to
six IQ points when IQ stabilizes at age 10. Add to that the pea’s
conservative rule of thumb: For every 10 parts per billion of
lead in the water, a child’s blood lead will rise by 1 or 2. g/dL
over the course of a year. A two-year-old would have todrink
water with 50 ppb lead to accrue a blood-lead level of 5 to 10
g/dL, and lose two tosix IQ points. Water with 50 ppb lead is
not common, but it exists, especially in lead-heavy cities like
Boston and Chicago. (The epa review of municipal water sup-
plies found ten communities with lead-levels at more than 70
ppb.) Often, it’s water’s cumulative effect with other sources
that should be a concern.

The prognosis for lead-poisoned children is widely vari-
able, because of individual tolerances, age, diet, family, and med-
ical care. But the majority of cases lie in the IQ-damage range
of four to 15 points (IQ between 85 and 115 is normal). Cur-
rently, these deficits appear to be permanent, but doctors gen-
erally believe that a motivated child can compensate for some
attention-deficit disorder and lost IQ.

The bottom line here is that, as the coc says, “Virtually
all children are at risk for lead poisoning.”

Given the reduced upper limit for safe lead concentra-
tions, combined with evidence of significant dispersion of lead
in the environment, many experts conclude that lead poison-
ing is the health problem that affects the largest number of
American children. Those whose homes are known to house
lead should be screened first at six months; all children should
be screened by one year of age. A blood-lead level of 10 g/dL

or more should trigger parental detective work to discover if

Home Filter Options

Consumers Union Is the undisputed authority on water
filters, which It rates in the February 1993 Consumer Reports.

Lacking guldance from EPA on who should use a filter, CU
took it on itself to set some standards. They generally advo-
cate that anyone who is vulnerable (pregnant women, chil-
dren under six, and anyone with high blood lead), and whose
water shows any lead, should use a filter — the more lead,
the better the filter. Even for people not at risk, they recom-
mend a filter if the first-draw sample shows more than 15 ppb
lead, or the flushed-line, 5 ppb.

There Is no one perfect filter for removing lead. All of them
have drawbacks, yet the majority do a good job Inhomes where
lead contamination Is not extreme. When shopping for a filter,
conslder the severity of lead contamination in you drinking
water and the amount of water you consume, in addition to
price and efficacy. The best filters, distlllers and reverse-
osmosis models, remove an Impressive 99 percent of lead.

CU calls distlllers a “good choice If you need highly effectlve
lead removal.” Distlllers evaporate water, then condense It in
a separate contalner, leaving Impuritles behind. They use elec-
triclty and generally take several hours to purify a gallon of
water. CU llkes the Sears Kenmore Distlller #3450, at $100.

Reverse osmosls fliters force water agalnst amembrane
that reJects large molecules. They are best for homes need-
Ing “maximum lead removal,” says CU. They waste as much
as 30 gallons of water a day and they’re somewhat pricey:
CU’s two plcks are Culligan Aquacleer System H-83 ($750), and
the Sears Kenmore 3490 ($399).

Comparably less-effective models — and they stlli get
between 81and 99 percent of the lead out — depend on trade-
secret filters. Among the configurations are:

Undersink: Drill a hole in your sink, and add a little faucet
fed by the filter. Less pricey than reverse osmosls units, under-
sink fllters are best for households which consume a lot of
water. CU llked the Selecto Lead-Out 20, at $85; the Multipure
MPC500B, at $330, looks good, too.

Countertop: A tube connects your faucet to the cylindri-
cal filter, which has Its own faucet. They take up counter space
but do not require major plumbing changes. CU found the Ame-
tek CT CMR-10, at $65, to be cheap and fairly fast.

Faucet-mounted and carafe-style fiiters are generally
effective and less expensive than other solutions, although
CU found performance problems or extravagant maintenance
costs with some models. ,

Outside of CU’s recommendations, look for a lead-removal
claim, along with a NSF seal, which means the unit has passed

rigorous testing. For a list of certlfled units, write Natlonal

Sanltatlon Foundatlon, drinking water treatment units, P.0.
Box 130140, Ann Arbor, Mi, 48113-0140.
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the lead is coming from paint, soil, dust, ceramic glaze, water, or
even school or day-care sources.

FACING THE FAUCET

HANNAH HAD HER WATER TESTED TWICE, AND GOT DIFFERENT
instructions from each tester. The Portland Water District
wanted one liter in their own plastic bottle; Maine Environ-
mental Laboratories wanted one cup, in any plastic container.
Maine Environmental said to put the sample on ice until she
could deliver it, while pwp made no mention of temperature.
The pwD test was free; the commercial lab charged $24.

Hannah’s is not a risky house, or so she thought. Though
it5sold, the original plumbing is long gone, replaced by copper.
The city lines are not lead. But between the reservoir and the
tap, there are numerous places where lead can seep in. (See dia-
gram, at right.)

The water mains that run under city streets are general-
ly cast iron. It’s the service line — the pipe that runs between
the main and your house plumbing — that presents the first
big problem. In cities over oo years old, it is likely to be lead.

Next are the home’s own pipes. Lead plumbing was used
through the 1920s. But most of these houses have been
replumbed by now. (Lead pipe is a dull gray color and can be
scratched with a file — if the exposed metal is shiny, you've
got lead. New copper is about the same color asa new penny.)

Copper pipes don’t mean you're home free. Lead
solder wasn't banned until 1988, so any home plumbed
before then probably has it. Even after that, many
plumbers used it — it was legal for other uses, and it
worked better than the early lead-free solders.

- Notdone yet —evena
faucet that’s marketed as
“lead free” is permitted to
contain up to8 percent lead,

and they may be responsible

foras many high readings as

: solder. Virtually all metal
faucets have brass /lead valves, but in a matter of months, their
leaching theoretically ceases. Any onc of these sources can loft
lead readings well into the danger zone.

So, while public officials target their concern on “high
risk houses,” with a lead service main or fresh solder (1o years
old or less), it’s abundantly clear that any house with any source
of lead is at some risk.

Yikes! A few days after Hannah took her water samples,
pwp reported that she had been drinking water with 37 parts
per billion (ppb) lead. The action level is 1 5 ppb.

All of this testing business started in May of 1991, when
the federal spa ordered public water suppliers to monitor the
tap water in hundreds of thousands of “high risk” homes. The
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point was to detect systems where 10 percent of the houses
showed more than 15 ppblead. When Consumers Union con-
ducted its own round of national testing, published in the Febru-
ary 1993 Consumer Reports, it seemed to show that e had indeed
found the high-risk houses. Readers who sent in water samples
being a more general sample, only 4 percent of their “worst-
conditions” samples measured above 15 ppb. The nation asa
whole, Consumer Reports reports, isn't suffering from widespread,
high-level lead.

The single, solitary way to know if you're drinking dan-
gerous levels of lead is to have your water tested. Twice. Short-
ly after pwn phoned with Hannah's 37 ppb diagnosis, Maine
Environmental called to say the reading was 20 ppb. Hmmm.
The discrepancy could be blamed on different temperatures
(warmer water will leach more lead), or how hard the faucet
was turned (rushing water will dislodge more lead), orevenon
something called politely “sampler error” (collecting the water
ina dirty jam jar). Had she just received the 20 ppb result, she’d
be less rigorous about her new regime — not a comforting real-
ization. (Sec Testing the Waters, p. 28)

PURGING LEAD

THE FIRST STEP IN GETTING THE LEAD OUT IS FINDING WHERE IT'S
getting in.

In Hannah’s case, her service line is galvanized steel,
according to pwp. She calls the National Sanitation Founda-
tion [(313) 769-8010] to locate Delta, which made her sink
faucet. Delta says the chrome faucet houses a brass valve which
contains lead. It’s also likely that a sloppy lead-solder job is
donating its molecules to the morning coffee. So she calls the
gpa’s Safe Drinking Water Hotline — (800) 426-4791.

“You might ask a plumber to change your plumbing,”
she’s told. She's also advised to get the Consumer Reports story
from the library, and think about buying a filter system. Final-

AVING A PLUMBER CHANGE THE HOME’S PLUMBING IS OUT OF THE QUESTION — THE
{ OST OF TEARING DOWN THE WALLS AND RESOLDER ING EVERY JOINT IS OFF THE MAP.

ly, she’s given the simple answer: Flush the line before drink-

ing, and never, never, never cook with hot water. To repeat:

® For drinking purposes, fill a pitcher when you finish a chore
that flushes the cold-water line — flush as long as it takes
for the water to run cold, 30 seconds to two minutes. Keep
it in the fridge. Keep out another pitcher for cooking, etc.

® Never, never, never cook with hot water. It leaches much
more lead from the pipes.

® Don't boil water longer than necessary, as this will concen-
trate any lead in the water.

® Use bottled water to make baby formula.

The next practical steps are...

® Hannah is considering a plastic faucet. This eliminates
brass/lead valves. Nibco makes $ 40 to $770 pve-free plastic
faucets (chrome plated) that are lifetime-warranteed. (8oo)

642-5463.

® After that, she'll get her water tested again, and consider buy- <y = : A x5
ing a filter. (See Home Filter Options, p. 29.) 4 0 L P

® Having a plumber change her home’s plumbing, however, is
out of the question. If there was one section of lead pipe —
perhaps. But the cost of tearing down the wallsand resol-
dering every joint is off the map.

The final strategy is...

® Wait. kpa is requiring all public water systems to come

‘Ti_l;“HnusehoId
Plumbing

up with a lead solution by 1997. One option is to
“balance” the water. [t is soft, acidic water that chews
lead out of pipes. Adding basic agents (lime, baking
soda), reduces the acidity. But often, thisisn’t enough.
Another response is to artiﬁcially harden the water,
adding compounds like orthophosphate or silicates that will

coat the pipes, entombing the lead. (Phosphates, long impli- Lead was used in

cated in causing algae blooms in lakes, however, have proven Household pipes through
pa * )

their adaptability by causing them in Boston's water mains.) the 1920s. Some old
While none of these additives presents a health threat, they houses still have lead
may require the construction of new facilities at the treatment =, Dipes.
plant. This would be especially expensive for small systems
with few customers to share the burden.
A final option is to exhume and replace lead service lines
with copper or pvc plastic. The City of Denver just did this at
an expense of about $432 per house.
Copper isn't a miracle cure, though. Copper corrosion
presents a health problem in its own right. But it’s much easier
tobeat than lead — the drinking water survey found copper to
be under control. And pvc? “Ina few years, we'll probably find
out there’s bad stuff coming out of plastic pipe,” chuckles George
Craft, resources engineer for the American Water Works Asso-
ciation. “That’s pure conjecture — we're going to find that
cverything has bad stuff coming out of it. But who wants to live
to be 500 years old anyway?”
Thanks, George. i

¥ The service line is the
pipe that runs between the main
S and your house. In cities over
" 100 years old, the pipe is
likely to be lead. 48

FOR MORE INFO
YOU CAN TEST YOUR HOUSE FOR LEAD PAINT BY USING A SERVICE
that may be available from your local health department or with
an kit that you can obtain for 549.95 ppd. by calling the Lead
Institute at (80o) 532-3837. The Institute also supplies a water-
testing kit for $39.95 ppd. Both prices include lab analysis.

If you've got questions about lead sources, health effects,
or other matters, you can call the federal government’s Nation-
al Lead Information Center clearinghouse toll-free at (800) 424-
5323. Specialists are on hand to answer lead-related questions
Monday through Friday, 8:30 am to 5:00 pm gst.

Fora brochure on how to protect children from lead poi-
soning, fact sheets on testing, and a list of state and local con-
tacts who can provide more details, dial the National Lead
Information Center’ toll-free hotline at (800) 532-3394.

JOHN VAN PELT
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