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Water, Water Everywhere and Not a Drop to Drink!

StOp! Before you move on, PRINT this report
out. | assure you that you’ll receive much more
benefit from STUDY ING over the information
rather than ssmply browsing through it on your
computer screen. | encourage you to print it out
before you read it.

And! Look for the unadvertised exclusive
bonus that is only available through this report.

Water is necessary for life. Our bodies are mostly made up of water and doctors have been
telling us for yearsto drink eight glasses of water a day. Water contains vital minerals that we
need to stay healthy and strong and many people would be surprised to learn that the hydrating
effects of water can help us lose weight, stay healthy, reduced disease, reduce the occurrence of
many headaches, and improve our overall wellness. If you make a habit of drinking eight glasses
of water aday, you'll be amazed at how good you fedl.

But when you reach for a glass of water, do you give any thought to what you are drinking?
Y ou should. Studies are showing that our bodies need a variety of things from water... and
frankly, we just aren’t getting them. Even water run through various treatment methods can be
ineffective at killing bacteria or cleaning out impurities... and many of them take out the good
things we need in water!
So when you choose water to drink, how do you know which water is the best water for you?
After al, there are so many water purification methods out there that it is difficult to know which
oneis actually providing the best water.
In this report you will learn the three ways to review water. Y ou will see each water treatment
method reviewed in detail according to the criteria. And you will find atable at the end that
effectively summarizes the review in an easy-to-read format.

1. Criteriafor determiningthe best water

2. The Comparison

3. Summary Table



TheCriteria

When comparing water purification methods, there are three criteriayou need to use in order to
determine the very best water available. The criteriainclude:

1. Health Benefits
2. Taste
3. Cost

1. Health Benefits
Measure Health Benefits by asking these questions:

* Water Purity: How freeisthe water of contaminants and impurities? While most
municipal water systemsin North American are free of harmful bacteria, they are by no
means free of chemical residues, heavy metals, chlorine by-products, and other
microorganisms. Contaminant levels are measured by lab tests.

»  Water Acidity: Isthe water alkaline enough to help balance our bodies’ tissues —which are
already overly acidic? Thisis measured by asimple “pH” test.

* Water oxidation: Does the water have an oxidizing or anti-oxidant effect on the body?
Oxidants speed up cell degeneration while antioxidants prevent it. (Think of it thisway: it’s
actually alot like how rust works). The standard here is the water found in quick flowing
mountain streams — a natural antioxidant. The antioxidant property of water is measured
with an O.R.P. meter (Oxidation-Reduction-Potential).

* Mineral Source: Healthy water should contain many minerals, including calcium,
magnesium, sodium, potassium and trace elements in dissolved form. These are
vital to ahealthy life. Mineral content is measured by alab anaysis.

Our bodies need fewer contaminants and bacteria than we’re getting. Our bodies need water that

is more akaline than we’re getting. Our water needs to be anti-oxidizing... and we’re not getting that
either. And our water needs to be a source of mineras, but many common water treatment systems
strip those minerals from the water!

2. Taste

Thisis the most subjective criteria, but there are broad areas of agreement.
3. Cost
Cost can be compared on a per-liter (quart) basis.  In the case of bottled water or delivered water,

thisis asimple calculation. However, with in-home water purification systems, the cost will
depend on such factors as:



* How many yearsto pay back theinitial cost of the appliance or filter?

¢ How many people are using it?

* Do you include cooking water as well as drinking water?

* How much electric current does it use?

* How often does one have to buy a new filter or perform other maintenance?

We base our comparisons on a 2 year pay-back period, for afamily of three, using 5 liters (quarts) of water per
person per day (cooking and drinking). So there will be one estimate for cost during the first 2 years, and another

estimate for the 3" and successive years. Estimates in $US.

The Comparison

 Tap Water

e Boiling Water

* Filtration Systems

» Bottled Water

* Reverse-Osmosisin combination with carbon filter
* Distilled Water

* |onized Water

e UV (ultraviolet) treatment

Water Softeners

« KDF Resin

Tap Water

In most of this discussion we will focus on tap water from your local (municipal) authority, since
waters from private wells can vary so widely. For more information about determining the safety
of your private well, go to http://www.wellowner.org

Tap water contains various contaminants in levels permitted by the local authority, with overall
guidelines set by the federal and local governments, for example, the U.S. Environmental
Protection Agency and Health Canada. If you live in the U.S. you can learn about the water
supplied by your local authority by going to http://www.epa.gov/saf ewater/dwinfo/index.html

In larger doses, the harmful effects of many of these contaminants are well-established; many are
carcinogens. However, the long-term effects of drinking these contaminants at permitted levels
are either not known, not been thoroughly researched, or are thought to be harmful -- but still
controversial. In some cases the permitted level s have been increased as the cost of treatment has
increased. There can be over 2000 contaminants in a glass of water.  These contaminants may
include:

* Residues of herbicides, insecticides, pesticides and other organic chemicals


http://www.wellowner.org
http://www.epa.gov/safewater/dwinfo/index.html

* Chlorine and trihalomethanes (THMSs)
* Heavy metals such as arsenic, lead, cadmium and aluminum

* Fluoride

» Sulfates

* Nitrates

» Radioactive elements
e Asbestos

As mentioned earlier, properly treated municipal water and water from tested wells are generally
free of harmful pathogens such as e.coli, and various protozoans. That said, there is stil

generally present in most tap water, varying levels of non-pathogenic bacteria, cysts and viruses. For
acomplete list of common contaminants, see:
http://www.nsf.org/consumer/drinking_water/dw_contaminant_guide.asp?program=WaterTre

Of equal or greater concern is this: the U.S. National Resource Defense Council recently found
that 43% of all water systems (affecting 120 million people) violated federa health standards.
And, if you live in the country, run-off from farms, mining operations and feed lots may be
lacing your well water with carcinogens like pesticides and nitrates.

Tap water can range from acid to neutral to mildly alkaline (pH 4.3-7.7), which means it can
either add further acidity to the body, or in some cases be very mildly neutralizing.

Municipal tap water has no antioxidant properties, in fact is strongly oxidizing. Any antioxidant
properties that may have been present in its original natural sources have been dissipated through
contact with environmental pollutants, plastic and metal pipes, and the municipal treatment
process.

Municipal tap water contains sodium, potassium, calcium, magnesium and trace mineralsin

small amounts; however the calcium and magnesium are chiefly in the form of carbonates, often
added to the water after the chlorination process. These carbonates are less available to the digestive
system. Unfortunately, acid minerals, such as sulfates and chlorides are in equal supply.

The taste of tap water is often “sour” due to the presence of chlorine and acid minerals.

The cost of tap water isthe lowest. In municipal systems, it can be as low as one-tenth of a cent per
liter (quart).

Boiling Water
Boiling is auseful method for killing bacteria and other living organisms during emergencies,

but is not recommended for long-term use.  Boiling may kill germs, but dirt, sediment, dissolved
solids, bad taste or odor remain — as well as possible chemical contamination and acidity


http://www.nsf.org/consumer/drinking_water/dw_contaminant_guide.asp

Home Filtration Systems/ Filters
There are two broad categories: mechanical filtration and fine filtration.

In mechanical filtration, water is passed through afine strainer to remove particles of sand,
suspended dirt, rust and scale. These are trapped by the filter, improving the clarity and appeal of
water. This type of filter is discarded when plugged, and is called a pre-filter because it is used before
further purification (when water is high in sediments, rust, etc.)

Finefiltration is generally of two types. activated carbon (charcoal) or ceramic. Thereisan
enormous range of quality, from inexpensive tap-mounted or pitcher filtersin the $25 range to
high-end filters costing $425.

Activated carbon (charcoal) filters account for most of the filters sold domestically, since they
are inexpensive and simpleto install. They can remove Cryptosporidium and Guardia, and
varying amounts of chlorine products, as well as sour taste and bad odors. However, depending
on the type of carbon used, they may leave heavy metals — such as arsenic, copper and lead, as
well as volatile organic compounds. The more solid the carbon is, the greater the effectiveness of
removing these latter contaminants. Sometimes a silver coating is used to inhibit the growth of
bacteria while the water sitsin thefilter.

In the better systems, an average filter will last 6-10 months. In the less expensive systems,
filters need more frequent changing. If a carbon filter is not changed regularly, it can become a
breeding ground for bacteria, and stop being effective against the removal of trihalomethanes (a
chlorine by-product). So it’s important to have some kind of filter-life indicator, or to be sure to
replace filter elements frequently.  After periods of non-use, a quantity of water should be
flushed through a carbon filter to minimize accumulation of bacteria.  Solid-block carbon filters
have been developed to minimize the problem of “channeling”. Their advantage isin being able
to filter out very fine bacteria; their disadvantage is a reduced capacity and a tendency to plug up
with particul ate matter, requiring more frequent replacement. They are also substantially more
expensive.

Limitations of carbon filters: A properly designed carbon filter is capable of removing many
toxic organic contaminants, but falls short of providing protection from: dissolved solids, nitrates,
high sodium and fluoride levels. Only afew solid block filters have been certified for

the removal of lead, asbestos, volatile organic chemicals, and cysts.

» Faucet-mounted carbon filters: many are ineffective at removing volatile organic
compounds, and typically offer no additional control of microorganisms.  Although the
least expensive of filters, they require frequent replacement.

* Pitcher type/Pour-through filters: Most reduce only a small number of organic
contaminants. Limited water volumes. Frequent filter change is required.



For a comparison of carbon filters, see: www.waterfiltercompari sons.com/HomePage.cfm

Ceramic filters: Ceramic materials are compressed into a densely packed arrangement, blocking
the migration of particles smaller than 0.2 to 0.3 microns. These are useful for removing bacteria
from unsafe water supplies, asbestos and cysts. However, ceramic filters cannot reduce volatile
organic compounds, trihalomethanes, mercury or lead. When combined with carbon filters, these
systems become even more effective in dealing with contamination problems (i.e. bacteria plus
organic chemicals).

Acidity/Alkalinity: Filtration does not significantly affect the pH (acidity or alkalinity) of the
source water.

Antioxidant Properties: Oxidizing; there are no antioxidant propertiesin filtered water.

Taste: Carbon filtersimprove the taste of municipal tap water by removing chlorine and, in
some cases, other organic compounds. Off-taste in well waters, often due to the presence of iron
or sulfur, will not be thoroughly filtered out by carbon filtration. In this case, further, specialized
pre-filtration is required.

Cost of filtered water:
» Activated carbon filter, medium to high quality
Ranges from 2 to 5 cents per liter (quart)

» Activated carbon filter with UV (ultraviolet disinfection)
First year: 9 cents per liter (quart)
2nd and successive years. 5 cents per liter (quart)

* Pitcher-type /pour-through filter
4 to 6 cents per liter (quart)

» Faucet mounted carbon filter
First year: 7 cents per liter (quart)
2nd and successive years. 4 cents per liter (quart)

Bottled Water

Many people swear by bottled water as an aternative to their tap water. But there is a huge
variety in quality. Bottled water includes many labels: spring, artesian, mineral, drinking,
purified, filtered, demineralized, distilled and others.

Spring water isderived from an underground formation naturally flowing to the surface. It must
be collected only at the spring. Most spring water undergoes filtering or purifying processes
before bottling and does not retain minerals.


www.waterfiltercomparisons.com/HomePage.cfm

Mineral water contains no less than 500 ppm (parts per million) dissolved mineral solids. The
dissolved minerals must be present at source and may include calcium, magnesium, potassium,
fluoride, sodium, silica, chlorides, bicarbonates, sulphanates and iron. No minerals may be added
to this water.

Demineralized water generally refers to treatment by reverse osmosis.

Unlike tap water, which is regulated by federal guidelines, bottled water is much more sparsely
regulated, with manufacturers typically operating under an honor system (see
www.bottledwaterinfo.com). For example, no standard requirements exist to test bottled water
for certain parasites, such as Cryptosporidium or Giardia; standards to test for these do exist for tap
water.

“There isno assurance that just because water comes out of a bottle it isany cleaner or

safer than water from thetap.” Thiswasthe conclusion of a4 year study by the National
Resource Defense Council.  This 1999 study looked at the difference between safety standards
for bottled water vs. tap water. They tested over 1000 bottles of 103 brands of bottled water, and
found that some bottled water contains bacterial contaminants, synthetic organic chemicals including
industrial solvents, and inorganic contaminants such as arsenic. The researchers

estimated that 25% or more of bottled water is actually bottled tap water, “sometimes further
treated, sometimes not.” (The “further” treatment generally consists of carbon filtration and/or
ozonation. Ozonation is a process whereby ozone is used instead of chlorine to kill microbes.)

For the report, entitled “Bottled Water: pure drink or pure hype?” visit
http://www.nrdc.org/water/drinking/bw/bwinx.asp

A 1991 study by the US House Energy and Commerce Commission found that 25% of
“gourmet” waters draw from the same source as cities, 31% exceeded tap water limits for
microbiological contaminants, 25% could not document their water sources.

A survey by the US Food and Drug Administration stated that 31% of the 52 brands tested were
tainted with bacteria. Another concern is the low-grade plastic that most manufacturers use.
This can leach toxins such as methyl chloride and xenoestrogens (carcinogens) into the water and
into the drinker.

When deciding between brands of bottled water, look for third party certification from
independent organizations such as NSF International, which makes regular, unannounced
inspections. Seetheir website www.nsf.org  for bottled waters that make the grade. The
Canadian Bottled Water Association provides alist of brands that meet their health and safety
standards, on their website, www.cbwa-bottledwater.org.

Antioxidant properties: No bottled waters possess antioxidant properties. Popular brands of
demineralized bottled water have oxidizing properties often higher than tap water; while waters
bottled from mountain springs are much less oxidizing, though still not in the antioxidant range.


www.bottledwaterinfo.com
http://www.nrdc.org/water/drinking/bw/bwinx.asp
www.nsf.org
www.cbwa-bottledwater.org

Mineral content: Speaking broadly, only the “mineral” waters have any substantial content of
healthy alkaline minerals. Most bottled waters have calcium and magnesium levels that are low
to 0.

Acidity/Alkalinity: The vast majority of bottled waters test in the range from acid to neutral.
However, there are a few mineral spring waters that are mildly alkaline; while these might not
have a strong neutralizing action on acidic body conditions, they at least, in this regard, do no
harm.

Taste: awide range of tastes but representing on the whole an improvement over tap water.
Cost of bottled water:

Costs can be between 240 to over 10,000 times more per liter (quart) than tap water, up to $5.00
for abottle at some restaurants. Here are more typical costs:

e Spring water from the French Alps. $2.50 /liter(quart)

« Name brand demineraized water: $1.59 /liter(quart)

There are also environmental costs associated with the production and disposal of plastic bottles,
and the shipping of water across oceans or continents.

Reverse Osmosis (RO)

Water is passed through a pre-filter to remove fine particles, then applied under pressure to a
membrane to remove inorganic minerals. The membrane can remove up to 98% of total

dissolved solids, as well as bacteria and cysts. The water then goes through an adsorption filter to
improve taste, odor, and color; and reduce chemical contaminants. RO systems vary widely in
their ability to reject nitrates and chlorides.

The impurities collected on the membrane must be flushed from the system. This requires

between 4-7 gallons per gallon of treated water. Their performance is affected by water pressure
(high pressure is required), water temperature, pH, bacteria, dissolved solids. A residential

system can produce anywhere from 1 to 20 gallons per day. Output times vary: small units can

take up to 24 hours to process 5 gallons.  Water is generally made by the “batch” and stored in a
sealed container. Usualy installed under the sink, they often require a serviceman to come every few
months to install a new membrane. As with al treatment systems using a carbon filter, this requires
regular replacement.

RO removes bad taste and odor, herbicides/pesticides, chlorine and THMs, fluoride, many

bacteria and viruses, arsenic, lead, mercury, cadmium, aluminum, calcium, magnesium, sodium, and
asbestos, leaving avery pure form of water.  Although RO is effective in removing bacteria

and viruses, it is not recommended that you rely on it solely if your water is contaminated with
bacteria and viruses. In that case, ultraviolet treatment should be added.



However, according to a study that appeared in “Applied and Environmental Microbiology”,
April 1991, RO systems can under certain conditions act as intensive breeding ground for
bacteria.

Minerals: reverse osmosis water is de-mineralized. It provides no calcium, magnesium, sodium,
potassium or trace elements to the body. Because of this, mineral supplements are sometimes
recommended.

Unfortunately, reverse osmosis creates water that is highly acidic and oxidizing. Thereforeitis
not recommended for long-term drinking. According to Zoltan P. RonaMD, “Because it is
free of dissolved mineras, it has the special property of being able to actively absorb toxic
substances from the body and eliminate them. Studies validate the benefits of drinking RO
water when one is seeking to cleanse or detoxify the system for short periods of time (afew weeks
at atime). Fasting using (RO) water can be dangerous because of the rapid loss of electrolytes
and trace minerals, deficiencies of which can cause heart beat irregularities and high blood
pressure. RO water is an active absorber and when it comes into contact with air, it absorbs
carbon dioxide, making it acidic...Cells, tissues and organs do not like to be dipped in acid and
will do anything to buffer this acidity including the removal of minerals from the skeleton and the
manufacture of bicarbonate in the blood.”

However RO units can be useful where there are extremely high levels of mineralization in the
water, or for farm wells contaminated with high levels of nitrate.

Taste: Free of the sour taste of tap water; neither a poor taste nor a noticeably good taste.

For further information on RO systems, visit the University of North Dakota study,
http://www.ext.nodak.edu/extpubs/h2oqual /watsys/ae1047w.htm

Cost of RO water:

* Name brand, in-store vending machine: 8 to 35 cents/ liter (quart)

* Name brand, delivered: 36 to 44 cents/liter (quart) plus cooler purchase

* In-home R.O. water: First two years. 5- 6 cents/ liter (quart)
3rd and successive years: 2 cents/ liter (quart)

Distillation

Distillers use electricity to heat tap water to the boiling point. Impurities are left in the boiling
container and the steam — purified — condenses, and is collected in a clean container. Impurities
remaining in the boiling chamber are either automatically or manually flushed out depending on
the system. Some units have a fina activated carbon filter. Distillers require a fair anount of
electricity -- about 3 kilowatt-hours per 4 liters (1 gallon) -- and cannot give immediate supply.
Maintenance is the highest of all methods, chiefly because the tank requires frequent cleaning
and occasional factory maintenance of the piping. Distilled water is made in “batches.” Air-
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cooled distillers produce 1 gallon for every gallon of tap water. Water-cooled units produce one
galon of water from 8-15 gallons of tap water. A typical unit may produce 4 liters (1 gallon)
of water in 4.5 hours.

Didtillation will commonly remove 99% of al bacteria, chlorine, arsenic, auminum,
pesticides/herbicides, lead, copper, other heavy metals, sodium, nitrates, industria solvents.
Volatile organic compounds are not effectively reduced by distillation alone. Therefore afinal
“post” filter of carbon is used to remove these contaminants. Thus, distillation followed by carbon
filtration gives a very pure form of water.

Distilled water, as aresult, is completely devoid of all minerals, including heathy minerals. In
addition --- to many people’s surprise --- distilled water is acid, not neutral as one might expect.
Typical pH ranges from 4.0 to 5.4 (neutra is 7.0).

Dr. Joseph Mercolawarns that drinking distilled water for long periods of time may be
dangerous because it can increase your body’s acidity levels. Dr. Zoltan Rona, MD warns that
“drinking distilled water on aregular daily basisis potentially dangerous...The longer one drinks
distilled water the more likely the development of mineral deficiencies and an acid state. “ (see
the reasons cited under reverse osmosis). He recommends the use of distilled water only as a
way of drawing poisons out of the body, on atemporary basis e.g. to cleanse or detoxify the
system for short periods of time (less than a few weeks.) According to the EPA such water is
termed “aggressive” water because of its ability to leach out minerals; asaresult it can be
detrimental to the health of bones, teeth and tissues.

However distillation is used in some situations where large amounts of minerals (e.g. in very
hard water) must be removed to improve the taste. Some people periodically drink distilled water
to aid in the dissolution of kidney or gall stones. A distiller can provide safe drinking water in
times of emergency, for example following an earthquake, when a “boil water” advisory may be
issued.

Antioxidant Properties: Distilled water is highly oxidizing (no antioxidant properties).
Taste: Theremoval of beneficial minerals resultsin flat tasting water.

The cost of asmall to medium-sized good quality home distiller is between $400 and $1200.
Electricity costs average $300 per year.

Cost of distilled water:

* Purchased: 40 cents/ liter (quart)
* In-homedistillation, First two years. 10 to 17 cents/ liter (quart)
3 and successive years: 7 t010 cents/ liter
I
(Estimates based on 8 cents per kilowatt-hour; does not include maintenance costs.)
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For athorough look at the features and costs of water distillation units, see the report from the
Univ. of Minnesota Extension Service:
http://www.extens on.umn.edu/distribution/natural resources/ DD5943.ht ml

Water lonizers

A water ionizer is a compact appliance usually connected to the kitchen tap. It takes in regular tap
water and treats the water in two steps:

1. Filtration: A multistage carbon and ceramic filter helps removes chlorine and other
contaminants: trihalomethanes, phenols, sediment, odor, taste, organic waste, heavy metals, and
bacteria of al kinds. Followed by:

2. Electrolysis (ionization): An electric current is passed through the water, splitting it into two
streams:

» Alkalineionized water for drinking and cooking.

» Acidionized water used for cleaning, disinfection, skin care & plants.

Unlike reverse osmosis or distillation methods, which remove all minerals - leaving the water dead
- ionization concentrates needed akaline minerals in the drinking water, and removes the
unhealthy minerals to a separate stream into the sink. It also differs from these methods by
providing water on an "on-demand"” basis. (All distillers and most RO units are “batch”

producers) A range of pH settings from neutral to very alkaline can be selected. The electrodes
are cleaned in an automatic self-cleaning cycle. Aswith all treatment systems using a carbon
filter, thisrequires regular replacement.  Quality units range in price from $650 to $2000.

lonized water isrich in minerals: calcium, magnesium, potassium and trace el ements. These
alkaline mineras have a significant proportion in the form of hydroxide (more easily assimilated
that carbonate).

Its strongly alkaline property helps neutralize acid wastes in the body, and prevents the build up
of toxic acid conditions that can result in chronic disease.

lonized water is a power ful antioxidant (equivalent to fresh orange juice), the only water
available with such a property, except for unspoiled mountain streams.

Generaly speaking, ionized water offers the healthiest choice of drinking waters, as it
concentrates needed minerals, prevents the leaching of minerals from bones and teeth, and
provides antioxidant assistance against the development of chronic disease.

Taste: Sour taste is removed through carbon-filtration of chlorine and through the reduction of

acid mineralsin the water by ionization. In addition, the alkaline ionized properties give the
water a*“silky” taste. The result is water of superior taste.
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Cost of ionized water:

First two years. 6 cents per liter (Quart)
3rd and successive years: less than 1 cent per liter (quart)

For more information, go to: www.ionizers.org

UV (ultraviolet)

Ultraviolet water treatment uses UV light to disinfect (kill bacteriaand viruses). A popular
aspect of UV radiation isthat it does not add chemicals to the water. UV treatment is effectivein
ridding the water of bacteria and viruses aslong as UV light contacts 100 percent of the water.
Since some pathogens are less sensitive to UV light than others, ensuring sufficient amounts of
UV radiation can be difficult. It isimportant to remove all sediment before the water enters the
UV light. The lamp's efficiency decreases with age and must be replaced annually.

The treatment is effective against many bacterial contaminants, but is not effective in reducing
Cryptosporidium or cysts like Guardia. As with all treatment systems using a carbon filter, this
requires regular replacement.

However, UV treatment, like ozonation, is not by itself a water purification system. It does not
remove chemicals, solvents or heavy metals. It is used chiefly in commercia operationsin
combination with reverse osmosis, or to treat home well water with unacceptable levels of
pathogenic bacteria, in combination with carbon filtration or reverse osmosis.

Water Softeners (lon Exchange Treatment)

Water softeners treat hard water simply by exchanging sodium for calcium and magnesium.

This helps soap and laundry detergent dissolve more easily. To function properly, the tank must
be periodicaly flushed (or recharged) with a solution of sodium chloride (salt). Some softeners
automatically recharge the tank either on aregular schedule or when an electronic sensor detects
that the resin needs to be recharged. With automatic recharge you only need to keep the sodium
storage container filled. Other softeners must be recharged manually and are usually serviced by
water treatment companies.

They are not designed for drinking water; they do not purify the water and they introduce high

levels of sodium. It isrecommended that water softeners be by-passed when installing a water
filter.

KDF Resin

KDF resin is used chiefly to filter chlorine out of water and is primarily employed residentially
in shower head and bath filters. Regular replacement of the filtration mediais necessary.
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Summary table
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Thanks for being one of the rare few to take the time to learn about water purification methods.
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