Water Purification and Storage
By Gemie Martin

Storing Water.  It has been suggested that we store at least a two-week supply of water for our household. Aim to store a gallon per person, per day or 14 gallons total for each person. For infants, young children, ill or elderly people, you may consider storing more. For more information on treating and storing water see:
https://www.churchofjesuschrist.org/life/preparedness/guidelines-on-emergency-water-storage-and-purification?lang=eng

Good Containers for Storing Water.  Choose clean food grade containers that are free of BPA chemicals. Do not use empty bleach bottles or containers meant to store nonfood or beverage items.  Keep clear (transparent) containers filled with water from sunlight as this could cause algae to grow in your water.  

Containers with the recycle code #2, made of High-Density Polyethylene (HDPE) are best for storing water long term. They are durable, stable across temperature ranges, and highly resistant to chemical leaching.  Most containers manufactured to store water are made from High-Density Polyethylene. Many are also opaque and made in darker colors, which is good to block out light and prevent the growth of algae. 

The Church of Jesus Christ of Latter-day Saints website (see above) suggests that empty soda and juice bottles, be used to store water. Most of these are Recycle code # 1 made from Polyethylene Terephthalate (PET or PETE).  These are safe for short term storage but can leach out chemicals when exposed to heat or stored long term. My suggestion is that you write the date they were filled with water on the lid.  When you have reached your goal for storage, (be it three days or two weeks) the next time you get a new bottle filled, change out the bottle with the oldest date, thus establishing a workable rotation system.

The Church’s website also recommends you first sanitize containers you are going to re-use to store water by using a solution of 1 teaspoon bleach to each quart or liter of water.  Make sure you sanitize the lid as well.  Empty the sanitizing solution and fill with clean water.  Water from a municipal water supply that has been treated does not need to be sanitized.  If it is from any other source, you should consider sanitizing it with one of the methods listed below.  

Stored water tends to lose some of its oxygen and tastes flat over time. To improve the taste, pour it back and forth between two containers to aerate it. A pinch of salt can also improve the taste of treated water.

Purifying Water For Drinking. The Church of Jesus Christ of Latter-day Saints Website suggests a two-step process for treating water, it must first be clarified (the debris must be filtered out) before it can be disinfected. This can be accomplished by letting the water settle, then drawing it off (leaving the debris behind) or pouring the water through a clean cloth, coffee filter, or paper towel.  

Boiling: The safest way to sanitize water. It will destroy or inactivate any biological contaminant. Bring water to a full rolling boil and boil for one (1) minute.  If your elevation is above 1,650 feet, boil for three minutes.  Boiling does not destroy radioactivity or remove chemicals.

Pasteurization: Just as effective at killing pathogens as boiling but accomplished at a much lower temperature (149° F instead of 212° F).  The water needs to maintain that temperature for at least 6 minutes. There are several ways to bring the water to this temperature.  Some people use a solar oven or a set-up using the sun. Your indoor oven can also be used. Set your oven to 160-170°F and put your container of water in.  Once the water has reached a temperature of 149°F, hold it at that temperature for 6 minutes. A small device called a Sunflair Water Pasteurization Indicator (WAPI) is available online to help you know when your water has reached the correct temperature for pasteurization.  
Chlorine (sodium hypochlorite—bleach):  Chlorine bleach is not effective against Giardia or Cryptosporidium.  If using, treat clear water with ¼ teaspoon (or 8 drops) of chlorine bleach per gallon. For the large 55-gallon drums we add 5 ½ teaspoons of chlorine bleach. Do not use bleach that has been concentrated (“Ultra”) or has perfumes or other additives.  Mix and let stand for 30 minutes.  A slight chlorine odor will be detected.  Do not store chlorine treated water in a metal container. Chlorine bleach has a shelf life and will become less potent over time.  Make sure to rotate your stored bleach so you have unexpired bleach on hand.  

Chlorine Dioxide: Comes in two different forms, liquid (drops) and tablets.  Both are available online. Follow the instructions provided. Chlorine Dioxide is less effective at inactivating Giardia and Cryptosporidium. It needs to be used in a higher concentration and for a longer time.  It is more effective against Giardia than Cryptosporidium. These are highly toxic and need to be stored where children cannot get to them.

Iodine method: Use 4 drops of tincture of iodine (4% solution) per quart let it set 10 minutes if water is at least 56º F; increase to 30 minutes for water that is 34º F.  For cloudy water double the amount of iodine.  Powdered drink mix may be used to improve the flavor.  Make sure you are not allergic to iodine. Iodine is not effective at inactivating Cryptosporidium and only minimally effective at treating Giardia.

The Salt-electrolysis Mixed-oxidant Generator. (formerly known as the MIOX method): The H2gO Purifier is the device available that uses this method. It comes in its own protective carrying bag. It is very compact (about the size of a cell phone) and weighs only 3.8 ounces. The only thing it needs to work is salt (any type you have available).  It takes only one teaspoon to make one brine bottle (included), which will treat up to 120 liters of water.  Its built-in battery is rechargeable using a USB cord (included) or the built-in solar panel. The salt is used to make a powerful dose of mixed oxidants which are then added to untreated water.  The mixed oxidants inactivate all organisms including giardia and cryptosporidium. Once the mixed oxidants are made and added to the water supply, you must wait for 4 hours to ensure that the cryptosporidium has been inactivated.  All other organisms are killed or inactivate at 30 minutes. 

The Ultraviolet light method: UV light can be used to inactivate organisms.  The Steripen or SteriPEN, made by several different manufacturers, is such a devise.  It will inactivate all organisms including giardia and cryptosporidium.  The downside is that the water needs to be very clear or the UV light will not be able to get to all the microorganisms.  Debris in the water can shield some microorganisms from the UV light. The upside is that it is very small and can easily fit into your 72-hour kits.  It also works fast compared to the MIOX method which can take up to four hours. Follow the instructions that come with this device.

Filters: Filters can be the most comprehensive method for purifying water.  They can reduce some harmful chemicals as well as organisms. The most effective filters are the reverse osmosis type which tend to be expensive. There are many excellent filters on the market.  You need to be able to filter to at least 0.2 microns to remove harmful bacteria and protozoa including giardia and cryptosporidium. There are now many that can filter to 0.1 microns which removes more contaminants and microorganisms than those that filter to 0.02.  The Lifesaver Wayfarer Purifier (available online) can filter much smaller (to l5 nanometers—or .015 microns) and will filter out viruses. The Church of Jesus Christ of Latter-day Saints sells the Aquamira Red Line Purifier (personal filter bottle) one on their website: https://store.churchofjesuschrist.org.  You can find it in the Food Storage Section by scrolling to the bottom. It uses a multi-stage electropositive + mechanical filtration method and will even remove viruses. Replacement filters are available. The price is quite reasonable for this filter.

Bottom line.  It may take more than one of the above methods to remove every water contaminant. One suggestion might be to filter with a 0.2- 0.1 micron filter to remove protozoa and most bacteria. Next, treat with chlorine tablets to inactivate viruses and Giardia.
         
