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Hollow Fiber Membrane vs. BioSand Filters Comparisons
	
	Sand Filter
	Sawyer Biological Filter
	Sawyer Viral filter

	Removal Rates
	Varies depending upon the quality of the sand and the age of the bio-film.  Testing needs to be preformed after every cleaning to ensure proper removal rates.
	Constant 0.1 micron that never varies.
	Constant 0.02 micron that never varies.

	Flow Rates
	Depends on the size of the Sand Filter.  One meter diameter Filter will produce about 0.01 liter per minute.
	Average flow rate is about 1.0 liter per minute.  
	Average flow rate is about 0.5 liter per minute.

	Cost
	Cost varies depending on local supplies, usually in the $100 range.
	Wholesale cost is $40.
	Wholesale cost is $90.

	Ease of Cleaning
	The Sand filter bio layer needs to be dried, scraped off, replenished, and then the bio layer re-grown.  This usually takes about 4 days from start to drinkable water again.  Note: alternate water source is needed during this period.
	Less than 3 minutes to have drinkable water again using the supplied cleaning bulb.
	Less than 3 minutes to have drinkable water again using the supplied cleaning bulb.

	Reliability
	Several factors play into the growth of the bio-layer.  Cold temperature will inhibit it's growth and performance.  Also lack of nutrients in the water will reduce it's effectiveness.
	True barrier filtration will not fail regardless of water temperature or water content.
	True barrier filtration will not fail regardless of water temperature or water content.

	Ease of set-up
	Can require several days of set-up and growth by skilled personnel.
	Simple instruction to follow that anyone can understand.  Potable water in less than a few minutes.
	Simple instruction to follow that anyone can understand.  Potable water in less than a few minutes.

	Skill level to operate
	Requires complex training in cleaning and maintenance.
	Simple instructions that anyone could follow.
	Simple instructions that anyone could follow.






“I have had the opportunity to test the hollow fiber membrane filters in a variety of settings in rural East and West Africa, including NGOs, health clinics and local households.  The results have been both impressive and promising.  I have little doubt that this simple, cost-effective technology can play an important role in enhancing much needed access to clean, safe water in developing areas of the world.”


  -- W. Ray Norman, PhD, Water Management Specialist, Messiah College, Grantham, PA USA.
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Hollow Fiber Membrane vs. BioSand Filters	





Sand filters employ a technology that has been proven over centuries.  When constructed properly they are very reliable, but they also very slow.  Sand filters are constructed by forming layers of aggregate increasing size from top to bottom within a tank.  The optimum depth of a sand filter is 2 meters. The top layer is very fine sand and the bottom layer is very course gravel with water exiting from the bottom.  Water on the top layer will form a bio-layer in which micro-organisms will “eat” the pathogens in the water as it passes through.  After time this bio-layer will grow to the point that prevents the water from passing through at which point the layer needs to be removed.  Two common practices are to either dry out the layer and then remove it or to stir it up and remove the dirty water from the top.  The stirring method is quicker but greatly reduces the interval between cleanings.  The diameter of the container is determined by the volume of water needed, and if constructed properly should produce an average depth of flow of 0.1 meter per hour. A family of four needs 16 liters per day, which requires a 0.5 meter diameter tank.


In contrast a hollow fiber filter mounted to a standard 5 gallon / 20 liter bucket can deliver clean water at a rate of 1 liter per minute.  The total filtration time for 16 liters is only about 16 minutes compared to 24 hours with the sand filter, enabling water to be filtered as needed.  This results in less risk of the filtered water becoming contaminated during storage.  The hollow fiber filter’s quick cleaning cycle eliminates the need to store water compared to the long cleaning cycle of the sand filter. 


Another advantage of the hollow fiber filter is that it is a true barrier filter.  If water is passing through it, it is safe.  After cleaning the sand filter, there is an uncertain period of use before the water is safe for drinking.








Con’s


Slightly more expensive than sand filters


Must be purchased not built from existing supplies








Pro’s


Very effective at removing pathogens


Fast filtration rates; about 1.0 liter per minute 


Very easy to clean and maintain.


Very compact.


Can be cleaned and reused within minutes


Can be dried out


Doesn’t take up much room


Large quantities of water are available on demand therefore no storage needed.


Lightweight and very portable.








Con’s


Very slow to filter water; 0.01 liter per minutes flow rate


Family sized units take up a lot of room.


After cleaning it takes days for bio-layer to form again and become effective.


Water has to be constantly on bio-layer or it will dry out and die.


Fine sand layer at top has to be replenished after several cleanings.


Need to have a large storage vessel for clean water.


Heavy and not very portable








Pro’s


Effectively removes pathogens. 


Inexpensive if materials are readily available.


Fairly easy to clean and rejuvenate but this takes a couple days.








BioSand Filter





Bucket System with Hollow Fiber Membrane








