Step 1: Settlement Bucket
· Get the cleanest water you can.  Preferably from running water such as a river or stream rather than stagnant water.  
· Scoop out any floaties on the top or if necessary, pour the water through a cloth or towel to remove floaties.  Everything else should settle to the bottom. 
· Patience Pays – let the water have time to settle, with algae and dirt settling to the bottom.  
· After settling, scoop the clean water off the top into another container.  Don’t scoop into the debris on the bottom
**Optional** – If the water is very murky even after settling, use a Flocculant such as Alum (This may be in your spice cupboard for pickling.)  This will Help fine particles such as clay clump (“Floc”) together and fall to the bottom.   
· 1/5 tsp / 1 gal water   
· 1 tsp/ 5 gal water
Another Flocculant is salt (specifically sodium chloride) or Epsom Salt (magnesium sulfate).  This helps dirt, especially bentonite clay, settle out of water by causing particles to clump together, making water clearer for purification, but it works best with specific clays and can negatively affect soil/water if levels are too high. Salt works to reduce turbidity by causing suspended particles to clump together and settle to the bottom through a process called Coagulation/Flocculation.  Fine particles suspended in murky water (Clay) repel each other with a negative electrostatic charge.  The charged positive ions added by the salt neutralize these charges allowing “clumping”
· For a Liter of water, use roughly ¼ - ½ tsp salt
· This is a similar salt content to products such as Gatorade. 
· Avoid adding too much salt which is harmful in excess
· Salt DOES NOT purify your water or make it safe to drink. This is just a possible tool in the purification process

BASIC FILTER FOR DIRT, SILT, ALGAE ETC.                              WILL NOT REMOVE PATHOGENS, VIRUSES, BACTERIA


Step 2: Cloth pre-filter and Cloth Wick
If you didn’t in the previous step, use a cloth or coffee filter to strain out floaties or any visible contaminants such as clay, dirt, sand, algae etc. which you don’t want in your finer filters.
CLOTH WICK - A cloth can move water through a capillary action siphon, also known as a wick system. This method uses the absorbent properties of the cloth to draw water from one container to another, provided the receiving container is lower than the source. This is a passive, slow process driven by the cloth wicking water upward against gravity, and can also act as a basic filter, though it will not remove pathogens.  
· This method is extremely effective for very dirty water
· This is a very passive and slow method, but can be scaled using more buckets and cloth
· Smaller buckets work better for this – a  5 gal works until the water level is lower than the siphon can work against gravity.
· The cloth must be saturated to act as a siphon
· Use cloth clean of dyes or chemicals
· Guard open buckets from further contamination of dust, pollen, pet hair etc. 



BASIC FILTER FOR DIRT, SILT, ALGAE ETC.                              WILL NOT REMOVE PATHOGENS, VIRUSES, BACTERIA

Step 3: SEDIMENT FILTER
This is a Coarse filter with some Absorption and microbial Properties *
(Filters Larger visible particles like dirt, silt, sand, rust, and scale). This many-layered filter should make the water look as clean as possible, removing turbidity which will interfere with important filtration in next steps.   Ideally, this water comes out looking pretty clean to the naked eye
Bucket layers with #1 on the top and #6 on the bottom
1.  PEA GRAVEL - catches algae, dirt particles, large debris
2. FINE GRAVEL – or crushed volcanic rock which is nice and porous
3. *ANTI-MICROBIAL PLANTS - Thyme, Pine Needles, Resin, Juniper, Mugwort, Hops, White Willow, Rosemary, Burdock, Yarrow  (Don’t leave these to rot - renew regularly)
4. CORSE SAND
5. FINE SAND
6. ACTIVATED CHARCOAL or homemade *Pyrolysis produced charcoal (Absorber)
Use Cloth between each layer to keep them separate (No dyes or chemicals – Cotton is good)
________________________________________________________________
· The Thicker the Layers, the better the filter  
· Top Layers will need to be Renewed/rinsed/cleaned/replaced more regularly
· The life of your filter is dependent on the filthiness of your water.  if you are dealing with clean water, expect to renew your filter at least monthly.  Weekly if dirty. 
· The Charcoal works by absorbing contaminants. It cannot be renewed once used up - Dispose of away from garden areas as it can contain heavy metals and dangerous chemicals that it filtered out.
· IMPORTANT: Make sure water isn’t just running down the edges of the bucket and bypassing your sediment layers. Pour water into center of filter.
· Keep water in contact with Charcoal layer as long as possible as it only filters by passing through the charcoal’s micro cavities. 
· Don’t let dirty water poured in the top overflow, or spill down the outside or splash into your clean water below. 
RENEWING YOUR FILTER:
You can dump your layers and start over if you have the resources at hand, BUT It’s probably more efficient to rinse and disinfect them (excepting the charcoal and herb layers)
This is why we have designed each layer to be in its own bag - for easy removal and cleaning. 
· Simply RINSE bagged Sediment (in river, running water, or semi clean water - removing dirt and debris that is has caught. 
· Lay individual sediment layers out on plastic in the bright sun for a day - Drying out and the UV rays will kill water-borne pathogens
· Stir occasionally to expose more bits to UV rays
· transfer sediment from plastic back to its bag
· Replace in filter

Step 4: SODIS  (SOlar DISinfection)FILTERS LARGER VISIBLE PARTCLES USING SURFACE AREA                            WILL NOT REMOVE PATHOGENS, VIRUSES, BACTERIA

Done properly, this will kill or inactivate pathogenic microorganisms (bacteria – (E.coli) , viruses, and protozoa (parasites like cryptosporidium and Giardia) using solar heat and UV radiation.
This important step ONLY WORKS IF the water is very clear.  WILL NOT WORK if cloudy or turbid.
SODIS STEPS:
· STEP1) - Pre-Filter:   Pre-filter water until it is not turbid or cloudy - you should be able to read text through it easily.  Any turbidity will shadow dangerous pathogens from UV rays. 
· STEP 2) - Prepare and fill Bottles - Bottles should be PET plastic and not too big.  remove any labels, stickers etc. don’t use ones that are heavily scratched or scuffed.  Glass can also be used but beware breakage.
· STEP 3) Optional, add salt* (if not added previously) if at all cloudy
· STEP 4) Oxygenate - Shake vigorously for 30 seconds to oxygenate the water
· STEP 5) Lay out Flat in the direct sun - to increase sun’s effectiveness, lay on metal or a reflective material. 
· STEP 6) TIME - Time to disinfect is 6 hrs when sunny.  2 consecutive days if cloudy.  not effective if continuously raining. 
· - Use a Solar oven to increase temperatures.  a box solar oven can easily reach 200℉ . 
· an insulated one can reach 350℉ or higher.
· - using insulation such as a car sun shade/shield, black cloth or metal behind the bottles increases heat
· - this can be made very effective even in winter by placing inside the front window of a car - make sure it is facing the direct sun - 
· keep bottles small so there is less water to heat
· If it is cold (winter) the UV rays will inactivate bacteria and viruses, but give adequate exposure to full sun. 
· HEAT NEEDED FOR PROTOZOA (131℉ or higher for at least 5 min)Inactivates Viruses, Bacteria. Kills Protozoa. Kills parasite eggs (Heat                          WILL NOT REMOVE CHEMICALS, 


Step 5: CHEMICALS
Calcium hypochlorite (pool shock) – Kills harmful microorganisms like bacteria, viruses, algae and fungi by breaking down their cellular walls. 
This will NOT kill protozoa
· Only a very small amount is needed
· Use the “Smell test” – if you can’t smell a hint of chlorine, then it was all used up inactivating contaminants. Add more until you can only slightly smell it. 

SEE DOCS for WARNINGS and INSTRUCTIONS
DO NOT:
· SPILLS  - DO NOT VACCUM OR USE WATER - for spills,  wear gloves and a mask and gently sweep up dry without flicking particles or dust into air or other areas of the room.
· NEVER - add water to the powder.  Powder can be added to water, not the reverse
· STORE OR MIX - with other chemicals, such as ammonia - this is deadly.  don't store in a cabinet or under the sink with ammonia.
· STORE IN ORIGINAL PACKAGING - it will degrade and out gas to corrode nearby metals - Use high density HDPE plastic or glass - no rubber or metal or Ziplocs.


Inactivates Viruses, Bacteria, ALGAE, FUNGI                                                                                          WILL NOT KILL PROTOZOA

Step 6: CARBON FILTER
A Carbon filter removes chemicals through the process of Absorption.  It improves the taste of purified water as a final step in the multi-step process.  It is mostly filtering out the chlorine used in prior steps to kill viruses and bacteria.  this amount of chlorine is not harmful short term, but it is more desirable to filter out long-term.  This filter overall improves the taste of the water.  This last step is primarily for chemicals, but a 3.0 micron filter can also catch Parasite eggs which are relatively large but have thick walls and are harder to kill with the previous steps.
Block filters in a series can also be used to increase safety, but these filters must always come at the end of the filter process and in proper series (biggest first, smallest last)

· 5-10.0 Micron - catches sediments like sand and silt
· 5.0 Microns - Rust
· 1-2.0 Microns - Bacteria
· 0.5 Microns - Cryptosporidium, Giardia
· Chlorine, bad tastes and odors are absorbed regardless of physical pore size. 
· DOES NOT FILTER VIRUSES (which are extremely small)


IMPORTANT​
· FEMA does not advise Filters in emergencies because they are ineffective if not used properly.
· your filter, no matter how expensive, can be ruined with one improper use. If dirty water is put through, it will clog. 
· DO NOT FREEZE-  This filter must never be allowed to freeze or it will not be able to filter safely. any moisture (from air or previous use) will expand when frozen, creating micro fractures which you cannot see - but which disable the function of this filter. 
· This Filter is not renewable and is usually the most expensive component of your filter process. It should be maintained and used properly to extend its life as long as possible.
· Block Filters are fragile and will break (mini invisible fractures) if dropped or packed/stored improperly - cushion in transport
· Block filter screw ends are also fragile and can be easily stripped or snapped off - handle gently and only finger tighten
ABSORBS ODORS AND CHEMICALS                                                                                                           WILL NOT FILTER VIRUSES

