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Chapter 1

Water

ater is the medium in which all other nutri-

ents are found. Three simple molecules—

2 hydrogen and 1 oxygen—bind together to

form 1 molecule of water, the most abundant and impor-
tant substance both on Earth and in the human body.
The hydrogen and oxygen atoms in water are never
alone, however. Water is the universal solvent, as most
other substances on Earth dissolve in water in varying
degrees. In a mountain stream or in our bloodstream,
minerals and other substances are always naturally
present. Pure (100% ) water does not exist naturally on
our planet. There is no place that is just water, like dis-
tilled water; there are always minerals and other sub-
stances contained. The planet’s natural water varies
in mineral content, as does the water found within the
human body. The adult body is at least 60% water, but
this percentage is even higher before birth. As late as
32 weeks of gestation, the fetus is more than 80% water
and is surrounded by the oceanlike water of amniotic
fluid. The fetus continuously swallows this fluid for
nounshment—each day about 250 milhliters for every
kilogram of body weight (the equivalent for an adult
of about 5 gallons per day). Without this constant swal-
lowing of water and nutrients, the fetus would become
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malnourished and the digestive system itself could not
be properly formed.

Water is the primary component of all the bodily
fluids—blood, lymph, digestive juices, urine, tears,
and sweat. Water is involved in almost every bodily
function: circulation, digestion, absorption, and elim-
ination of wastes, to name a few. Water carries the
electrolytes, mineral salts that help convey electrical
currents in the body; the major minerals that make up
these salts are calcium, chloride, magnesium, potas-
sium, and sodium, Water requirements vary greatly
from person to person. The climate in which we live,
our activity level, and our diet all influence our indi-
vidual needs for water.

WATER AND HEALING

Anything that nourishes can heal, but among all
nutrients— perhaps all substances of any kind —water
is unsurpassed in its ability to heal. We turn to water
for healing (and feelings) in all dimensions of our
lives—from hot tubs to hydrotherapy, from bathing to
baptism—and the mere sight of water, a mountain
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water that is released when our food digests. In
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aday’s food, and the breakdown of this food provu.ies
us with an additional cup. But we actually need to drink
the remaining 7 cups! According to Wirthlin World-
wide, a market research company, 20% of us drink no
water at all, and 42% of us consume a mere 2 glasses
or fewer. At the same time, we are consuming, on aver-
age, 1.8 cups of coffee, 1.3 cups of soda, 1.2 cups of
milk, and 1.1 cups of juice a day.
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almost all of the sediment in a river. Whep the
flow of this sediment is lost, wildlife habjt,
stream lose their ecological balance, Curremly, 40 dif
ferent species of freshwater fish in North Americy g,
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Getting Diverted

All water needs to get where it was originally designeg
t0 go, and in the case of humans, that means direcyy
into our bodies and not detoured as a result of drink.
ing soda pop or coffee. Most people don't realize it, but
coffee typically upsets our water balance, even though
it consists mostly of water. Coffee is a diuretic and can
actually cause us to excrete more water than it con-
tains. Soda pop, with so much concentrated sugar, can
also upset our water balance. When the highly sug'a:-
concentrated water in soda pop enters our digestive
system, it can cause the body to “steal” mt'ater from
elsewhere to dilute the soda pop and make it less cor-
centrated. This soda pop problem is referred to as
hyperosmotic load.

cHAFTEN Y Water

Cunsinig bk om citfon win Porp are puA she by
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anid o gronsnidwater wod o ndesyioing wyuifers) When
water paeses thraugh limestons, s Pk up calcbirm.
Whien It passes through Aolrmits, it picks U sy
oturn. W we Jeave water aline - pather than diverting
i inw reservoirs or datnmming s fow )t wil typicilly
become more mineralized snd more BppOrive of our
health. Studies in Sweden have shown that if every.
one in that country were w drink water with the
highest naturally oceurning magnesium levels, death
from heart sttacks would drop by about 19%, In fact,
increases in water magnesium as small as 6 mig (mile
ligrars) per liter might be able 0 reduce deaths from
ischemic heart discase by 10%, Similar studies in Poland
and South Africa have come up with cormparable con-
clusions, A 1-quart bottle of highly mineralized spring-
water can contain well over 75% of the recommended
daily allowance ( RDA) for magnesium, By compari-
80N, tap water in most U.S. cities contains fewer than
10 mg per quart, or about 3% of the RDA,

Becoming Toxic

Some toxins, like MTBE (methy] tertiary butyl cther),
have been placed there ‘accidentally.” MTBE is the
gasoline additive used in the United States since the
1980s to enhance octane and cut air pollution. Scien-
tists at the U.S. Geological Survey have estimated that
as many as 250,000 underground tanks used to store
gasoline may have accidentally leaked MTBE into
nearby soil and groundwater, contaminating as many
a8 9,000 community wells in 31 states, MTBE is one of
several hundred substances that are now accidentally
present as water percolates through the Earth,
Alongside these toxic substances that have acci-
dentally found their way into soil and groundwater are
substances we have put there intentionally. For exam-
ple, a total of about 150 million tons of solid waste is
deposited in our country’s 7,500 municipal landfills
each year. Treated sewage sludge used as agricultural
fertilizer, municipal waste incineration, volatile organic
compounds (VOCs) released into the air by manufac-

st v soaasr

1y phams - wll of these deibwrme and logally sone:
lisrindd ot i om Comate it pathony bin o aises

The 1585 Kovrseimane sl Viones i Agriey (EFA)
CUTTently vt s shmit ¥ e seibmtaricns bensnd iR
at Brinking watkr ‘hese submtances inebude «Blods
natiens by products Nk trihslomethanes (THM4s),
hewvy soerals like cadenism, pesticides bihe alabilon,
B0 glastics Lk sty e fae aiine wates Comamnanies
LAT TV nate [10rn i wide vanesy of wnitces, the cxsct
corrknnmtion snd eved of vinins tosnd in waster differs
from region uy regienm and Sepe s on st Luring
and other pollationrelated sty ities Municipal waste-
watertrcatnent plants, land-based disposal of teased
sewage sludge, sgriculiural use of trested e
sludge as i fernlizer, sy sludge sncnerstion, apen
lagoon treatment of uxic waste, and municipal waste
Incineration are included in the st of practices that
can contaminate our drinking water. For example,
water in the Mississippi River —the longest river in the
United States—gets a daily dose of cadmium, mercury,
and lead from a large wastewater treatment facility in
St. Paul, Minnesota. Freshwater regions like the Great
Lakes also get daily toxic input from industrial activi-
ties along the shoreline, This wxic input includes asbes.
tos, dioxins, pesticides, and polychlorinated bi phenyls
(PCBs). The PCBs in the Great Lakes exceed interna-
tional agreements for the region.

Although water purification plants that process
water for hurman consumption take steps o minimize
toxins, toxic compounds are present at potentially
health-damaging levels in municipal drinking water
nationwide. Over 1,100 potentially toxic compounds
have been identified in drinking water across the
United States. A 2001 survey of 374 communities in
12 states found the pesticide atrazine, a reproductive
and immune system toxin, to be present in 96% of all
water supplies tested. Drinking water in almost 30%
of these communities contained at least 5 pesticides.

When water picks up toxins, the EPA has a special
word for it: “impaired” (that is, the water cannot be used
for the full range or purposes for which we might want
to use it). The EPA estimates that 85% of all river miles
and 68% of all lake acreage in the United States are cur-
rently impaired. It might be unhealthy for fishing, or
swimming, or drinking. And exactly what counts as “fit
for drinking” is unfortunately a matter of much debate.
Toxic substances found in municipal drinking water
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OUR DRINKING WATER
f the urgent need to address
water pollution is growing. both "auonanv‘::; m:rfe
nationally, and healing our waters and UV ;d
and tasty drinking water are becoming 3_’“310" n :;'
try in the way of filtered water systems, mternan.o‘
;;;nngwatcm. designer water, flavored waters, juice
waters, and more, including nutrient-enhanced waters,
making a market splash. This chapter offers a mer—
gistic collation of the most current, usable informat?on
on water safety and toxicity. Much water information
is purported to be fact by business interests, yet scien-
tific study is lacking at this time. Surely this will change,
50 look for upcoming data on this crucial subject.
Because water is a basic life need, a “life force” if
you will, the government and the people should spend
more energy and dollars researching how to keep it
safe for human consumption. My concern is that our
governments will wait t00 long to correct the current
water problems, much like modern Western medicine
focuses on end-stage disease rather than on preventive
medicine (although this is changing in some circles).
Keeping people well and learning more about the
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ctors that affect their “_;clil-being mu,St be a Prim,
goa]. Healing and mamul'nmg t]"le e“"‘mnmcm, kee
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wholesome, is a §ood place to start!

Drinking water has become an issue of Conce
Many water tests have shown that tap wate, “ no;
wtally safe. We need to ask Wh.at. role drinking &
water plays in our health. What is its subtje effecy OD
biochemical processes in our body, and what ig jy Tela.

gionship to symptoms ofillness or chronic diseage, Not
enough research has come. out to date Showing hore
tap water and its contents mf.h'xencc our health, .
water supply in many U.S. cities has a hlgh sodium
Jevel, which has been correlated with an incy easeq
likelihood of high blood pressure and subsequen, iy
diovascular disease. Soft water, in which a high | eve)
of sodium has replaced such biologically iMportan
minerals as calcium and magnesium, has also been
implicated in reducing our resistance to heart diseage.

with the trend toward using pure and Natura)
products in personal health care, city tap water has
come to be considered by many a processed, unnagy,.
ral substance, containing potentially hazardous chem.
ical additives. No wonder bottled water has become a
huge industry in the past decade! In 2003, bottled water
(of all kinds) was one of the fastest growing segments
of the U.S. beverage market. More than 6.4 billion ga).
Jons were sold at a wholesale market value of more than
$8.3 billion. These sales represented a 7.5% increase
from the 2002 level, and the sixth straight year of surg-
ing growth in this sector.

For the most part, city water is heavily chlorinated
to kill germs and fluoridated to prevent tooth decay;
some cities add calcium hydroxide or other alkaline
substances to change the pH (acidity) of the water so
it does not corrode pipes. Chlorine and other additives
used to treat water can react with other organic chem-
icals to produce chlorinated hydrocarbons that may act
as carcinogens. For example, chloramines, including
chloroform and other trihalomethanes, are formed in
water from chlorine and such organic matter as ammo-
nia or decaying leaves. Water pipes may contribute
chemicals or metals such as copper or lead.

The EPA currently oversees implementation of the
Safe Drinking Water Act (SDWA) of 1974 —the nation’s
primary law for regulating safety of tap water. As
part of its responsibility, the EPA monitors ground-
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water throughout the United States and has special
enforcement powers to protect areas in which a sin-
gle underground aquifer serves as the primary source
of drinking water. Under the SDWA, the EPA monitors
levels of approximately 100 potential toxins in drink-
ing water. It also establishes safety ranges for each of
these toxins.

CHOOSING YOUR
DRINKING WATER

I urge people to use purified drinking water and to
avoid the faucet. I personally have not drunk tap water
in more than 20 years; instead, I have used well water
or springwater collected from mountain or under-
ground sources (unfortunately these waters can be
contaminated also) or, more recently, home-filtered
tap water using a reverse osmosis (RO) system (see
page 21). But lately there have even been questions
regarding the purity of bottled waters and the effec-
tiveness of filters. What is the right thing to do? Clearly,
scientific research and the marketing information of
companies selling bottled water and the various water
cleaners may differ. After all, advertising has a big
influence on our nutrition in general and certainly has
been (and continues to be) a hindrance that must be
overcome to achieve a healthier diet and lifestyle. The
government can only protect the consumer from gross
misrepresentation and not subtle interpretation of
“facts.”

Let’s look at our drinking water choices before we
decide what the right thing to do is. Because water is
second in importance only to air for sustaining life, we
do want to do the best we can with the current knowl-
edge and inner guidance we have, without being too
fanatical. Taste and smell can help us assess if our water
is good for us. However, the presence of negative health
factors may not alter taste or smell. Because of space
limitations, there is much technical information I can-
not include in this discussion;, thus my goal is to give
you the basics about drinking water so you can at least
ask yourself what is best for you. The first step of good
nutrition 1s to know the origin, processing, and con-
tents of anything we take into our bodies. Now let’s talk
about the many sources of water available.

CHAPTER 1 Watg‘@

Possible Contaminants in Our Drinking
Water (Municipal and Well Water)

Microorganisms (bacteria, viruses, parasites)

Disinfectants (chlorine, chloramines)

Disinfectant by-products (bromates, chlorites,
trihalomethanes)

Inorganic chemicals (heavy metals, asbestos,
nitrates, nitrites)

Organic chemicals (solvents, pesticides, plastics,
resins)

Radionucleotides (radium, uranium)

Tap Water

Most tap water comes from groundwater or from sur-
face reservoirs formed from rivers, streams, and lakes.
Groundwater refers to the subterranean reservoirs
that hold much of the Earth’s water and supply nearly
all the rural drinking water and about half of city water
supplies. The water from these sources goes through
local treatment plants, many of which use an old
process of settling tanks, filtration through sand and
gravel, and then chemicals to clean up the water so it
is fit for human consumption.

All of the categories I listed in the table of possi-
ble contaminants (adjacent) contain drinking water
toxins that are currently monitored by the EPA using
National Primary Drinking Water Standards. Maxi-
mum allowable contamination levels (or MCLs) are
currently in place for about 80 toxic substances pres-
ent in our tap water. The MCLSs constitute mandatory
standards, and a public water system is not allowed
to exceed these standards without legal penalty. In
addition to the MCLs, a second set of standards called
the Secondary Drinking Water Standards, established
in 1992, help ensure the safety of tap water. However,
compliance with these secondary standards is vol-
untary, not mandatory, and substances regulated under
these secondary standards are not regarded by the
EPA as posing a significant health risk. The position
of the EPA on these secondary substances—including
aluminum and fluoride —remains open to question,
because several have been well-researched and show
significant health risks for some individuals. Both sets
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o More than 16 million people in 1,258' (:f)mm}:::-i-
ties had been served tap water clon(ummgllcl.w )
nation by-products like chloramines or T} ; a
levels exceeding the MCLS for 12 consecutive
months.

o Although large cities like Philadelphia, Pitts-
burgh, San Francisco, and Washington, D.C.,
served above-MCL contaminated tap water,
more than 1,100 smaller towns with populations
under 10,000 also served tap water contami-
nated with chlorination by-products,

o In the case of some contaminants, like THM,
levels found in tap water were more than
5 times the maximum allowable level.

In 21995 study of 26 U.S. communities on the East
Coast and in the Midwest, pesticides used in the
nonorganic production of corn were found to be rou-
tinely present in public drinking water. The pesticide
atrazine, for example, was found in 25 out of 26 drink-
ing water systems surveyed. In 5 of the 25 communi-
ties, atrazinc levels exceeded the MCL standard, 5 or
more different pesticides were found in 11 out of 26
water supplies.

One area 1 am especially concerned about with
respect to tap water is toxic fertilizers. The recycling of
industrial waste into fertilizers exposes soil and ground-
water to a wide variety of toxins. The numbers here are
mind-boggling Between 1990 and 1995, 270 million
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nds of industrial waste were shipped either directly
to farms or to fertiliz.er manufacturers across the
United States; 80 mﬂlfon tons came from the Steg]
industry alone. The Cah‘fomla Public Interest Resear, -
Group (CALPIRG) Charitable Trust tested 29 fféniliZem
from 12 states in 1998 and fo.und all 29. to contain Poten,
tially toxic metals, incl.udmg alun.‘nn.um‘ c“"dmiuml
lead, mercury, and uranium. Astonishing as it may b,
heavy metals in fertilizer are not regulated with Tespecy
to health impact, although they are regulateq with
respect to land disposal as a way of preventing ]cﬂkage
from lined landfills. The study found 20 of 29 fertili,.
ers to contain metals in excess of land disposal restric.
tion levels. This problem is going to get worse, and v
d to take action now to protect our tap water,
Many minerals and chemicals are used for “purifi.
cation,” including chlorine, alum or sodium aluminum
salts, soda, ash, phosphates, calcium hydroxide, ang
activated carbon. Yet this process may not clear q))
of the many environmental pollutants, which can
include fertilizers and insecticides, chemicals ang
wastes from industry, and air pollutants such as lead
or radon. Toxic organic chemicals and petroleum spilly
can also pollute large amounts of water. Because much
of this pollution affects groundwater as well as surface
waters, most municipal or artesian well drinking
waters are at risk and deserve our concern,

A January 1990 Consumer Reports analysis sug.
gested that the three drinking water pollutants of most
concern were lead, radon, and nitrates. Every year, the
Agency for Toxic Substances and Discase Registry
(ATSDR) publishes a list of the most hazardous toxins
in 1.8, soils, water, and air. In 2003, this list was headod
up by arsenic, lead, mercury, vinyl chloride, and PCBy
(polychlorinated biphenyls). Of these five substances,
we are particularly likely to be exposed to arsenic and
lead through drinking water. And although much fur-
ther down on the ATSDR list, two other substances of
particular concern are radon and nitrates.

Lead may contaminate the water of more tlTan
40 million Americans. It occurs mainly from corrosion
of water pipes, from lead solder in plumbing, and fr?m
lead in brass faucets. The possibility of contamination
is of greatest concern to people living in homes more
than 30 years old, whose pipes contain more lead, and
for families with young children, who are more sen-
sitive to lead toxicity (see chapter 6, Minerals, for
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CHAPTER 1 Water |¢

further discussion on this topic). Testing for lead is
relatively easy and inexpensive. Reverse osmosis will
remove lead; solid carbon filters may also remove it
to some degree.

Mercury and arsenic also contaminate our waters.
Mercury is the more serious concern since it is toxic;
some naturally-occurring arsenic is tolerated by the
human body. Mercury consumption via fish is now
common. Most people who consume ocean fish sev-
eral times weekly have elevated levels of mercury,
Since mercury is a toxin to the nervous system, this
is a potential problem, although each person seems
to handle mercury loads differently. (For a more thor-
ough discussion of mercury see page 241 in chapter 6,
Minerals).

Radon, a radionctive gas, i8 a by-product of ura-
nium and is found in the Earth's crust. High radon Ras
levels are associated with an increased risk of lung
cancer. This carcinogonic element can be presont in
any home in levels high enough to cause concern, but
it 18 more likely to be found in Arizona, in North Cars
olina, and in the northeastern United States. Grounds
water and water that comes from wolls have a higher
incidence of contamination. Municipal waters that
como from lakes, rivors, and reservoirs are unually low
in radon. When present in the water, radon can ba
reloased into the air when somaeona Is showeriny, laun-

dering, or washing dishos. Radon in the air at home can
be tested with several new dovices available on the
market. If present in the water in high amounts, radon
can be removad with carbon filtration, but this system
must be attached to the home's entire water system.,

Nitrates are present mostly in groundwater
sources that have agricultural contamination; these
waters may also then have higher amounts of toxic
pesticides and herbicides. High nitrate levels are of

greatest risk to infants and seriously ill people. Nitrates
are converted to nitrites by certain intestinal bacteria;
these nitrites may alter the hemoglobin molecule,
converting it to methemoglobin, which cannot carry
oxygen. In rural communities, pregnant women and
families with infants should test their water for
nitrates. Ifit is present in high amounts, either reverse
osmosis or distillation systems will help to clear the
nitrate molecules.

Other major concerns in drinking water are the
chemicals that are released into our waters by indus-

try and the agricultural chemical pesticides, herbi-
cides, and fertilizers that run off into local waters.
These organic chemicals are more toxic and carcino-
genic at lower levels than many other contaminants.
The THMSs formed in chlorinated water are also a car-
cinogenic concern.

With all these possible health threats, however,
the government would like us t believe that we should
have no concerns about our drinking water. Clearly, tap
water consumption usually does not cause immedtate
or significant health problems unless it is contami-
nated with infectious organisms. Milhons of people
drink water from this source every day, although many
avoid drinking it straight because of the taste. More
resoarch studying the relationship of drinking water to
chronie disease neods to be done, Until we know more
about tap water (and even well water) and @t long
rangn effects on well-being, it (s better to be caretul and
not drink it. Unless wa've boen able to analyse the tap
water (and even well water) that we are planning to
drink, it is boat to avold (t whenever we can make
water of known quality available. 1t may be worth-
whiln to analyze questionable water for toxic chemizaly
and matals, as well as to analyzo mineral content, hard-
neas, and pl, Several U8, companion analyse water,
Including Water Toat in New Hampshire, Nationa) ‘Thats
Ing Laby in Oho, and Submirban Water Testing Labs in
Ponnaylvania, They all have toll froe 800 numbers.

Evar since 1998 and the first airing of the PRS tel-
ovision spoclal *The Poisoning of America,* we've
boen aware of the clear dangers assoclated with our
water. Although some countries have concerna about
infectious water, that problem {s minimal for Ameri.
6ans. Our woes are problems of modern technology -«
toxic chemical wastes, farming wastes, and heavy
metals. Yet technology can also help us correct these
difficulties. We have made some progress with filtra-
tion, purification, and distillation through more chem-
icals and water units, but we still have a ways to go. 1
believe we can do better. 1 also believe it is going to
take a half century or more to clean up our waters and
counteract the destruction we've done to our planet.
Thus, the next two or three generations will need to
be the “dismantlers,* the cleanup generation. Let us
hope this process is successful.




