Water and the need for filtration in the home

It is generally recommended that we drink 8 - 10 eight oz. glasses of water a day.  Water is needed for efficient functioning of many of the bodies systems, proper utilization of many vitamins and nutrients, as an internal moisturizer for skin, and on and on.  There is no doubt that we need water, the questions are:

· Why do we need to filter the water?

· What filtration methods are there and which is best?

· Where in the water supply is filtration most appropriate?

· What kind of filter do I need?

· Where do I get a quality filter at good price?

Each of these questions is examined below.

Why do we need to filter the water?

Even though many of us have access to treated water, there are more and more concerns everyday about substances in the water that are not neutralized or eliminated by chlorine and/or chloramine (a combination of chlorine and ammonia) added at the water treatment plant as well as concerns about damage caused by chlorine and chloramine themselves.  All of our household water  is from groundwater sources (aquifers, rivers, reservoirs, etc.) whether it is treated or well water.  Today these can and usually do contain Lead, Chloroform, Mercury, Pesticides, Herbicides, Fertilizers and Nitrates, MTBE (a gasoline additive now infiltrating the water supply), THM’s (chemical chlorine byproducts), Industrial pollutants, Heavy metals, various Volatile Organic Compounds (VOC’s – substances that dissolve in water), microorganisms such as Cryptosporidium and Giardia, and finally Fluoride. (Note: Despite the massive fluoride advocacy propaganda, fluoride is a toxic substance, an industrial waste actually.  Try reading the instructions on your toothpaste, particularly those regarding the small amount that should be given to children and the care that should be taken to see that they, and you, do not swallow any.)  One last comment, this one about chlorine.  Since chlorine itself is toxic to organic life forms (such as ourselves), we clearly want to remove it from water we are going to drink prior to drinking it.

It is plain to see that there are a lot of things in our water that we don’t want in our bodies.  Effective water filtration in the home can eliminate most if not all of these.  There are a number of types of systems that are available to filter water and we will discuss those a little later on.  The obvious question this raises would be: Isn't bottled water easier, cheaper and just as safe?  The answer is no.  It is not easier – filtration systems can even be mounted out of the way, under the sink, so that every time you turn on the cold water you are getting filtered water.  It is not cheaper -  bottled water is much more expensive than a home filter system, averaging about a dollar a gallon.  It is not necessarily safer - It is perfectly legal to bottle water from wells, springs and even public tap water.  You could actually be carrying home water bottles containing the same low quality water that comes out of your faucet.  Bottled water is not always free of contaminants; even Perrier had that recall due to Benzene contamination as you may remember.  Sometimes you can even taste and smell the plastic water bottle. (Note:  All plastic bottles leach plastic into the water they contain with the possible exception of the hard, blue ones.  Plastics are estrogen mimics and screw-up hormone function).  One more thing, if water is bottled and sold within the same state, it is not subject to EPA regulations.

What filtration methods are there and which is best?
A brief overview with pros and cons:

· Distillation - A process to convert water to steam and then condense it back to water. This process is slow and does not remove all contaminants, like volatile organic compounds, and should have a carbon filter for this purpose. It uses substantial energy (expensive) and creates water that is rather "flat" tasting and since it removes all minerals, it may actually leach minerals from your body. 

· Reverse Osmosis – Very effective filtration, particularly when combined with a pre-filter for sediment and/or a carbon filter.  It is however, inefficient and slow.  RO units can waste anywhere from 5 to 12 gallons of water for every gallon of purified water it creates. The RO “waste” water is also corrosive to pipes. RO units are expensive to buy and expensive to operate and maintain. Also creates rather "flat" tasting water, removes virtually all minerals and may also leach minerals from your body. 

· Ion Exchange – Rids water of dissolved minerals and toxic metals, but is less efficient at removing organic compounds.  These filters normally employ sodium in the ion exchange which can lead to excess sodium in the water without additional filtration.  This method can also corrode pipes and can cause high levels of copper, iron, and lead in drinking water.

· Ozone – A natural gas that oxidizes toxic substances.  Very effective against any microorganisms.  When combined with a carbon block, as in some units, is extremely effective.  Does not however, remove Fluoride, and as opposed to removing some substances, it alters them to make them inactive.  Can be expensive.  

· Carbon Filtration – We are not talking about carbon granules here, but rather Solid Block Carbon Filtration, which ideally includes a copper-zinc alloy called KDF.  Removes many contaminants, leaves minerals in the water and creates healthy, good-tasting water "on demand".   Most however, do not remove Fluoride or nitrates.  Does require periodic changes of filter cartridges. 

Comments and Recommendations:

All of these filtration systems will remove most contaminants.  The biggest things left to consider are fluoride, minerals, THM’s, and nitrates.  We want fluoride, THM’s and nitrates out and minerals in.  The only filter that removes those three ingredients is the reverse osmosis filter.  Unfortunately it also removes minerals (which are healthy and desired), can be expensive, and is ridiculously wasteful of water (it cannot really be justified for that reason alone).  The Ozone filter removes nitrates and THM’s and leaves minerals and fluoride.  Like all the other filters with the exception of carbon however, it pre-processes water into a storage tank which can leach plastic or aluminum back into the water, or organisms can grow in the tank over time.  Ozone filters are also initially expensive ($500.00 or more).  That brings us to carbon filtration.

Carbon filtration generally leaves minerals in, and filters out THM’s.  There are a wide variety of Carbon filtration systems and with careful research one can find those that will also reduce fluoride effectively.  Nitrates, which are often associated with fertilizer runoff are a bigger problem with well water than with municipally supplied water.  (Note:  Completely untreated well water can also have added concerns regarding E.coli, fecal coliform, salmonella, and cholera.  There are units that can address these concerns also.)  Carbon filtration is likely to be the least expensive way to address the most concerns.  It also has the advantage of being compact, and providing filtered water on demand.  

Where in the water supply is filtration most appropriate?

Many people think the best way to approach water filtration is to use what is known as a whole house filter.  This is a filter that is put in the main water line into the house.  It filters all water coming into the house before it goes anywhere else.  The main drawback to this approach--whether you have treated city water or well water--is that you can’t know what may be in the pipes between that filter and where you are using it.  There could be bacteria, and or other nasty things that could re-enter the water supply.  For that reason, we recommend filtering the water as close as possible to where and when it will be used.  Right at the spigot for instance for drinking water.

What kind of filter do I need?

First off there are several kinds of filters you do not want which are basically the water pitcher filters or faucet mount filters.  These are sometimes referred to in the filter industry as "feel good" filters.  You get to "feel good" that you're doing something about your water quality.  However, these small filter elements tend to be ineffective against everything but Chlorine, taste and odor (some will do a little more, but they are limited).  They are also very expensive to use and need frequent filter replacement.  This would also apply to the filters “built in” to your faucet or refrigerator.  

What kind then is recommended.  For drinking water, it is best to use a countertop or under-counter filter which will filter the water immediately prior to its coming out of the spigot.  This is mostly a matter of choice although the countertop models do take up space on your counter.  The counter top model usually can be switched off when one does not want filtered cold water, but usually has a lower capacity between replacing cartridges than do the under-counter models.   The under counter models can have larger filtration capacities because they do not have to be designed to take up as little space as a unit that will sit on the counter.  They also have the advantage of delivering filtered water every time you turn on the cold water (you don’t have to remember to turn the filter on).

Where do I get a quality filter at a good price?
You can obviously find water filters in number of locations nowadays, grocery stores often have them as well as the “big box” stores like Home Depot, or Lowe's.  Such places can appear to have inexpensive water filter systems, however, when the replacement filter costs are included, they can be fairly expensive.  When you consider that you would want filtered water for drinking, boiling your pasta, other cooking needs , making tea or lemonade, etc., it is easy to suppose a water usage for a family or four that could easily reach 5 – 7 gallons a day.  Many well engineered under-counter filters as an example, state that you need to replace the filter cartridges once a year and are often rated for around 2000-2500 gallons (6 to 7 gallons a day).  I am going to give a comparison using prices on a national brand from their own web site (on 2/23/02).  It is probably reasonable to assume you could beat these prices by up to 20% at one of the “big box” chains.  (Note: this is not meant as a slight on the products, their performance, or the pricing of the PUR line of water filters).

The PUR Plus Undersink costs about $109.99, each filter lasts about 200 gallons.  Figuring buying 11 more replacement filter cartridges at $27.45 each (to get to 2400 gallons in a year), would add another $301.95.  Total cost, 2400 gallons of filtered water with PUR = $411.94.  Plus, using these same figures, it will cost you another $329.40 next year for 12 more filters.  By contrast, a quality under-counter carbon block filter can be purchased through us for $159.00 the filter for which will last a year (2500 gallons) and cost around $50.00 (for maximum features) to replace the filter cartridges for next year.  If you have an untreated water supply (i.e. a well) the unit we recommend costs $349.00 if you order through us.

Final comments

 I wanted to bring up one more topic briefly.  Should you be concerned with filtering your shower water?  You can absorb more chlorine through your skin and lungs in one shower then you can in all the tap water you could drink in a day.  Chlorine not only dries your skin and hair, studies show that long-term exposure to chlorine has been linked to various cancers, and, recently, to increased risk of miscarriage.  Without going into great detail, shower filters are available that remove chlorine plus a few other things for less than $50.00.   Shower filters also cut down on soap scum and make the shower easier to keep clean.

Comments and Recommendations:

All of these filtration systems will remove most contaminants.  The biggest things left to consider are fluoride, minerals, THM’s, and nitrates.  We want fluoride, THM’s and nitrates out and minerals in.  The only filter that removes those three ingredients is the reverse osmosis filter.  Unfortunately it also removes minerals (which are healthy and desired), can be expensive, and is ridiculously wasteful of water (it cannot really be justified for that reason alone).  The Ozone filter removes nitrates and THM’s and leaves minerals and fluoride.  Like all the other filters with the exception of carbon however, it pre-processes water into a storage tank which can leach plastic or aluminum back into the water, or organisms can grow in the tank over time.  Ozone filters are also initially expensive ($500.00 or more).  That brings us to carbon filtration.

Carbon filtration generally leaves minerals in, and filters out THM’s.  There are a wide variety of Carbon filtration systems and with careful research one can find those that will also reduce fluoride effectively.  Nitrates, which are often associated with fertilizer runoff are a bigger problem with well water than with municipally supplied water.  (Note:  Completely untreated well water can also have added concerns regarding E.coli, fecal coliform, salmonella, and cholera.  There are units that can address these concerns also.)  Carbon filtration is likely to be the least expensive way to address the most concerns.  It also has the advantage of being compact, and providing filtered water on demand. We have found a supplier for a two stage carbon block under counter filter which has the most well documented testing we have seen on the vast amount of contaminants it removes from the water (see below for listing).  We heartily recommend this filter and its low price of $159.00. To order: call Jim Wright at 410-643-7788 or e-mail him at jim@1ounce.com
The water filter system that you can order for $169 provides the following clearances:

· More than 99% chlorine

· More than 99% lead

· More than 95% chloroform

· More than 98% mercury

· More than 98% arsenic

· More than 87% cadmium

· More than 94% selenium

· More than 93% chromium VI

· More than 99.96% giardia and cryptosporidium

· More than 93% 2,4D ( an herbicide used in row crops that affect the function of the kidney, liver and adrenal glands)

· More than 99% lindane and other pesticides (lindane is an insecticide used on cattle, in lumber, and in gardens; it affects the liver, kidney and the cardiovascular and reproductive systems)

· Up to 95% of Volatile Organic Compounds, benzene, MTBE, Fluoride, Insecticides, Fertilizers, Industrial pulutants, petroleum products, THM’s, heavy metals and asbestos (from asbestos cement water mains and the erosion of natural deposit.

Alternate filtration method comparison

	· Type of filter
	· Advantages
	· Disadvantages

	· Distillation – Converts water to steam and then condenses it back to water
	· Removes many contaminants.

· High heat has some sterilization properties.
	· Does not remove VOC’s

· Uses a lot of energy to heat water .

· Slow.

· Removes minerals from water.

· Produces a flat tasting water.

	· Reverse Osmosis – water is forced through a semi-permeable membrane that only allows water, oxygen and a small amount of minerals through.
	· Effectively reduces dissolved solids including fluoride, lead, and cadmium.

· Particularly effective when combined with a sediment and/or carbon filter
	· Extremely wasteful, uses 5 to 12 gallons of water to produce one gallon of drinkable water.

· Slow.

· Can be expensive

· Removes minerals from water.

· Produces a flat tasting water.

	· Ion Exchange – Uses an ion exchange to purify water.
	· Gets rid of dissolved minerals and toxic metals.
	· Only moderately efficient in removing organic compounds.

· Can leave excess sodium in the water from sodium ion exchange process.

· Can cause high level of copper, iron, and lead in water.

	· Ozone – Uses Ozone to oxidize toxic substances.
	· Very effective against any microorganisms.

· Treats for many contaminants.

· Works on any water supply.

· Removes chlorine.

· Removes nitrates
	· Can be expensive.

· Does not remove Fluoride.

· Inactivates certain contaminants (like pesticides) rather than removing them.

· Does leave a very small amount of residual Ozone in the water.

	· Carbon Filtration – uses a sediment and Carbon block filter to purify.
	· Remove many contaminants

· Real time, on demand filtration.  

· Inexpensive

· Leaves minerals in the water.
	· Most do not remove Fluoride or Nitrates.

· Requires yearly filter cartridge change.
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