Water Purification

What makes untreated water unsafe?
Particulates, Microscopic Parasites or Protozoa (notably Giardia lamblia, and Cryptosporidium) bacteria such as E. coli and Salmonella. 
Giardia lamblia, and  Cryptosporidium infection is transmitted when you drink water that has been contaminated by human or animal feces and is often referred to as Beaver Fever with symptoms of lethargy, fever, explosive diarrhea, peeing blood, loose or watery stool, stomach cramps, upset stomach, projectile vomiting
Treatment methods
Filtering, Boiling, chemical additives, Solar Disinfection 
Filtration

Pre-filtration
Used to remove particulates and suspended solids. Pre-filter water that is cloudy or visibly dirty. Run it through a bandanna or jersey tee shirt, then let it settle for a while.
Micro Pore Filters
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Micro pore filters are extremely fine mechanical filters. Most serious backcountry filters have absolute pore sizes of one micron or less, which will block the cysts of both Giardia and Cryptosporidium. They do not remove bacteria. 
There are two styles of filters; those intended for heavy volumes for groups, and those intended for a single user. The single user style is usually a squeeze bottle with a spout.

The group style usually has a pump and hoses to pump water from the “dirty” container through the filter medium to the “clean” container
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Pump filtering water is a chore: The daily pumping required to keep 8 or 10 campers well watered can be daunting. Some filters can be rigged to use a gravity feed. However it may take overnight to filter several gallons and is best used overnight.
Pre-filter water that is cloudy or visibly dirty. The less gunk your filter has to handle, the longer it will last without clogging. 

Filtering can be time consuming and tedious for young people to operate (even adults tire of the task). Have them take turns. In fact, it may take two boys working together to handle the pump and hoses. 

It is important to always pump the water through the filter material in the same direction. Some filters can be operated in either direction. If the direction is reversed, material caught and held in the filter media can be flushed back out by reversing the direction of water flow.

The filter media should be disinfected after an outing. Disinfection can be accomplished by placing the filter cartridge in a 200 deg oven for 20 – 30 minutes. Consult the instructions for your unit and follow the manufacturer’s recommendations.

The filter cartridge should be replaced at regular intervals.

Boiling 

Boiling is the tried-and-true method of killing all those microscopic cooties. But boiling has limitations, especially for a group.

It takes a lot of fuel and time to boil and let cool enough water to keep a group of Scouts happily hydrated. And water boiled over a fire tastes of smoke.

Some guidebooks, outdoor organizations, and land management agencies suggest boiling water for 5 to 10 minutes. However, the Wilderness Medical Society and others say you need only bring water to a boil (with half-inch bubbles rising to the surface) to make sure everything is completely dead, even at high altitudes.

Chemical disinfection
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Iodine is added to water as a solution, crystallized, or in tablets. The iodine kills many — but not all — of the most common pathogens present in natural fresh water sources. Carrying iodine for water purification is an imperfect but lightweight solution for those in need of field purification of drinking water. Kits are available in camping stores that include an iodine pill and a second pill (vitamin C or ascorbic acid) that will remove the iodine taste from the water after it has been disinfected. The addition of vitamin C, in the form of a pill or in flavored drink powders, precipitates much of the iodine out of solution, thus it should not be added until iodine has had sufficient time to work. This time is 30 minutes in relatively clear, warm water, but is considerably longer if the water is turbid or cold. Iodine alone is not effective against Cryptosporidium, and is is partially effective against Giardia. Iodine should be allowed at least 30 minutes to kill Giardia.
[image: image3.jpg]


 Silver ion/Chlorine Dioxide based tablets or droplets. Sold under names like Micropur Forte, Aquamira, and Pristine, these solutions can disinfect water more effectively than Iodine while leaving hardly any noticeable taste in the water. They are effective against viruses, bacteria, Giardia, and Cryptosporidium and 1 tablet or drop can treat up to 1 quart of water The primary downside is the purification time which is generally 30 minutes to 4 hours, depending on the formulation used 
Chlorine-based bleach may be used for emergency disinfection. Put regular household bleach into an eye dropper bottle. Make sure you label the bottle accordingly. Add 3 drops of 3% bleach per litre or quart of clear water, then let stand covered for 30 to 60 minutes. After this it may be left open to reduce the chlorine smell and taste. Guidelines are available online for dangerous and effective use of bleach. EPA, BC Health USAID is promoting a similar product (a sodium hypochlorite solution) which is sold in developing countries specifically for the purpose of disinfecting drinking water.

Chlorine (e.g., bleach) is not considered effective against Cryptosporidium, and only partially effective against Giardia.. Chlorine is slightly better than iodine against Giardia.

Solar water disinfection
In solar water disinfection (SODIS) microbes are destroyed by temperature and UVA radiation provided by the sun. Water is placed in a transparent plastic bottle, which is oxygenated by shaking. It is placed for six hours in full sun, which raises the temperature and gives an extended dose of solar radiation, killing some microbes that may be present. The combination of the two provides a simple method of disinfection for tropical developing countries.

