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BioSand Technology

The BioSand Water Filter developed by Davnor Water Treatment Technologies Ltd., has overcome the limitations of traditional slow sand filters while maintaining performance. This was achieved by preserving all of the essential design principles identified over the many decades slow sand filters have been in use and introducing enhancing innovations such as operation-on-demand, clean-in-place technology and the use of smaller diameter filter media that allows for loading rates at least twice that of traditional slow sand filters.

Systems Effectively Remove:

	· Giardia Cysts 

· Water-borne parasites 

· Iron (and Iron Bacteria) 

· Colour 

· Toxins 

· Small particles 

· Foul taste & odour 

· Cryptosporidia oocysts 

· Bacteria, Viruses 

· Manganese 

· Algae 

· Arsenic 

· silt, clay, organics 

· H2S / CO2, methane 




Operational Flow

[image: image1.png]Siphon

rain &
overfiow

Inspection
portal

Mechanical
float control

AL

Diffuser

1D

outiel™

Maintenance
Grain vaive

Reverse flow
1Drain vaive





Maintenance Flow

Maintenance is required when captured material and biolayer mass have reduced flow below acceptable rates. Ordinarily maintenance is required after one to two months of use, depending on the quantity and quality of water being treated.
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	Typical Cross-Section of Davnor BioSand Water Filter 


Clean-in-Place (CIP) maintenance procedure does not require sand removal. 

1. Filtered water is pumped through the reverse flow drain valve 

2. Water travels upward through the underdrain, displacing the water above the media surface 

3. The Clean-in-Place (CIP) is activated and turns, causing re-suspension of captured materials in the displaced (or cleaning) water. 

4. When the water reaches the proper height, the automatic siphon activates, causing the cleaning water to be siphoned from the filter. The biolayer remains intact and effective. Pathogen removal is unaffected by cleaning. 

5. Cleaning water produced is negligible. This wastewater may be decanted and re-treated or pumped to waste. 


	Rainwater Supplies 

	Rainwater collected from the roof of a building may contain: 

· Silt and other types of suspended sediments washed off the surface of the roof and rinsed out of the eave troughs and downspouts. 

· Macro living and dead organic matter. 

· Parasites, bacteria and viruses from animal droppings and wind blown materials. 

· Colour, taste and odour resulting from decaying organic matter rinsed off the roof into the storage reservoir. 

· Toxins, which leach from roofing systems or deposited on roofs themselves. 


What's in Water Chart [PDF 60 KB]
Rain Water Treatment [PDF 82 KB] 
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WATER TREATMENT SOLUTIONS 

SOURCE: Rain Water 

	RAIN WATER PROBLEM 
	TREATMENT SOLUTION 

	PARASITES 

(Including living and encysted protozoa such as amoebae, Giardia and Cryptosporidia) 
	BioSand Filtration 

	BACTERIA 

(Including coliform bacteria, cholera, shigellosis, legionnaires disease and campy bacteria) 
	BioSand Filtration to remove suspended particles followed by Ultra Violet Disinfection. 

	VIRUSES 
	BioSand Filtration to remove suspended particles followed by Ultra Violet Disinfection. 

	SEDIMENTS 

(Including sand silt and organic matter) 
	BioSand Filtration 

	HARDNESS 

(Due to high concentrations of calcium and magnesium) 
	Not usually a problem. 

	COLOUR, TASTE, ODOUR 

(Typically derived from decaying organic matter) 
	Pretreatment using BioSand Filtration to remove any sediments, Carbon Filter to remove dissolved substances responsible for colour, taste and odour, Ultra Violet Disinfection to kill any bacteria coming from the Carbon Filter. 

Pilot testing on bulk sample is recommended. 

	DISSOLVED SOLIDS 

(Normally for drinking water only - typically includes sodium, nitrate and nitrite, fluoride, and sulphates) 
	Not usually a problem. 

	TOXINS 

(Normally for drinking water only - Includes byproducts of disinfection, toxins produced from blue green algae, pesticides, herbicides or industrial pollution, and a variety of heavy metals) 
	Not usually a problem. However, if there are concerns the following systems would be considered appropriate: Carbon Filter followed by Ultra Violet Disinfection (possibly preceded by pretreatment to remove suspended sediment if present), Distillation or a four or five stage Reverse Osmosis System (includes Micro Filter, optional Pre Carbon Filter, Reverse Osmosis Cartridge, Post Carbon Filter and Ultra Violet Disinfection to kill bacteria coming off the Post Carbon Filter). It is recommended that Ultra Violet Disinfection be used prior to a Reverse Osmosis System to reduce bio-fouling of pretreatment cartridges and membrane. 
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	Surface Water Supplies 

	Surface Water from lakes, rivers & ponds may contain: 

· Giardia, Cryptosporidia and other parasites. 

· Bacteria, viruses including fecal coliform bacteria. 

· Algae. 

· Macro living and dead organic matter (e.g. leaves, large insects, etc.) 

· Silt and other types of suspended sediments resulting in high turbidity. 

· Colour, taste and odour and other forms of objectionable dissolved organic matter usually from decaying vegetation in or adjacent the water supply or contained in surface runoff from surrounding watershed. 

· Organic toxins (e.g. toxins from blue green algae, pesticides, herbicides, PCBs and other industrial waste). 

· Inorganic toxins (e.g. mercury, arsenic, lead, industrial waste). 

· Dissolved substances such as sodium, sulphates, fluoride and nitrates in objectionably high concentrations (normally less than deep wells). 

· Hardness due to high concentrations of calcium and magnesium (normally less than deep wells). 


What's in Water Chart [PDF 60 KB]
Surface Water Treatment [PDF 101 KB] 
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Residential Products
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	Groundwater Systems

Davnor’s Groundwater systems are the best well filtration systems in the world. Systems are available in 60, 120, and 240 litres per hour capacities. Suitable for whole household applications.  Ideal for low flow well, the removal iron, manganese, hydrogen sulfide, iron and sulfide bacteria, sand and grit problems.

Groundwater Systems Overview 
Iron, H2S, Manganese Fact Sheet [PDF 998 KB]
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	Surfacewater Systems

Davnor’s Surfacewater systems effectively remove contaminants from, lakes, streams, springs and rainwater.  Systems are available in 60, 120, and 240 litres per hour capacities. Suitable for whole household applications. Effective in removing Giardia and Cryptosporidia and other parasites, bacteria, and viruses including fecal      coliform bacteria, algae, silt, sediments, and reducing    toxins (pesticides and herbicides).

Surfacewater Systems Overview 
Pathogen Removal Statistics [PDF 28 KB]
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	Manual Filters

Davnor’s manually operated BioSand water filters are the ideal products for the production of safe drinking water in remote areas of the world from rivers, streams, lakes, well, springs and rainwater.  Manual BioSand water filters range from 20lph, which are invaluable for cottages, vacation homes and camps where the filter is being used on a seasonal basis.  Up to the 600 lph filter which are ideal for individual homes, health clinics, schools, groups of families and small remote camps in rural, urban or near urban environments. 

Manual Filter Overviews 

	[image: image7.jpg]



	Automated Filters

Davnor’s automated BioSand water filters with Clean – In – Place technology are designed to be incorporated into an existing raw water supply, treated water storage tank, and distribution system. Ideal products for the production of safe drinking water from rivers, streams, lakes, well, springs and rainwater.  Automated BioSand water filters range from 60lph up to 600lph , which are invaluable for individual homes, groups of families, health clinics, small schools and small camps in rural, urban, or near urban environments.

Automated Filter Overviews 
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	Granular Activated Carbon Filters 

Davnor’s carbon filters are the only small-scale gravity fed operated carbon filters on the market. The granular activated carbon filters have been specially designed to work with the BioSand water filter. The carbon is contained in a porous filter bag for easy installation and replacement. The carbon will remove chlorine and a variety of toxic and non-toxic dissolved organic chemicals including: colour, tastes and odour, agricultural chemicals, gasoline additives, trihalomethane (THM), industrial pollution, and toxins from green algae.
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	IRON 

(Naturally present in aquifer) 
	Not usually a problem. 

	MANGANESE 

(Naturally present in aquifer) 
	Not usually a problem. 

	IRON BACTERIA 

(Also sulfide bacteria and other bacteria, living in a well casing or a water supply aquifer) 
	Not usually a problem. 

	GASSES 

(Hydrogen sulfide, methane and carbon dioxide). 
	Not usually a problem. 

	ALGAE 

(Including single and multi-cell algae). 
	Not usually a problem. 


Cottages and Vacation Homes
Rural Home Solutions

	Farms, Acreages, Country Homes
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Davnor’s Water Treatment Goals: 

· Improve your water quality to meet your objectives; and 

· Ensure you and your family are drinking safe, clean water, free of harmful bacteria, parasites, and contaminants. 

[image: image11.png]Our Professional, Scientific, 3-Step approach
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1 What is the Quality of your raw water? For example, your water may contain: 
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Cryptosoporidia, Giardia, or other water-borne parasites
Bacteria
Iron and Iron Bacteria
Manganese
Algae
or a variety of other contaminants and objectionable substances such as: 

· Viruses 

· Toxins 

· Lead 

· Copper 

· Other heavy metals 
· Small particles 

· Silt, clay and organics 

· Arsenic (naturally occurring) 

· Other objectionable gases 

· Sulfate reducing bacteria 
· Colour 

· Hardness 

· Foul taste 

· Foul odours 

· H2S / methane gas 
You WILL be asked for a RAW WATER QUALITY REPORT. 
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Why do we need this?  Your water is unique.  An independent 3rd party report from an accredited laboratory (chemical and bacteriological) will cost you around $200 - $250 CDN.  In some regions your local health authority may arrange this service at minimal cost to you.  Your water should be tested at least every two years, and more often if there is seismic, drilling, flooding, hydrological / geological activity in the area which could affect water quality. 

Sample Water Quality Report [PDF 32 KB]

What is the source of water? 

Your source of water may be surface (lakes, creeks, etc.), well or rain water, or a combination. 

How much water do you need daily? 

In Canada, approximately 250 litres of water per person per day is used for drinking, cooking, laundry and showering.  Remember to consider what your additional requirements might be. 

Bench scale testing: 

We may ask you to supply us with a water sample so we can confirm our recommended treatment process.  Proper sampling procedures[PDF 15 KB] 

2 What are your Treatment Objectives? 

Davnor recommends drinking water be treated to meet or exceed Guidelines for Canadian Drinking Water Quality . 

You may also want to: 

· soften your water; 

· remove colour, bad tastes and/or odours; 

· remove herbicides or pesticides; 

· use ultra violet disinfection for further microbial protection; 

· remove lead, nitrate, chlorine, fluoride, sodium, or other contaminants. 

3 A prescription is completed and checked by two highly skilled technicians. 

This prescription is then provided to you in the form of a quotation.  Davnor’s trained staff will inform you of the various treatment options available, together with our recommendation. 

Ready to start? Please contact us with your project specifications! 

· What's in Water? [PDF 60 KB] 

· Water Problems 

· Literature, Fact Sheets, Helpful Charts and Articles 

· Products 
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WATER TREATMENT SOLUTIONS 

SOURCE: City and Town - Treated Water Supplies 

	CITY & TOWN WATER PROBLEM 
	TREATMENT SOLUTION 

	PARASITES 

(Including living and encysted protozoa such as amoebae, Giardia and Cryptosporidia) 
	BioSand Filtration 

	BACTERIA 

(Including coliform bacteria, cholera, shigellosis, legionnaires disease and campy bacteria) 
	Ultra Violet Disinfection but water must be very clear; that is have no colour or suspended particles. If there are suspended particles pretreatment using BioSand Filtration must be used prior to disinfection. 

It is also possible to use Chemical Disinfection (assuming none present) if a residual disinfecting affect is required. Suspended solids must also be removed if present. 

A Carbon Filter should not be used to remove residual disinfectant when chemicals are used, as it will re-contaminate the water with bacteria. 

	VIRUSES 
	Ultra Violet Disinfection - but water must be very clear; that is have no colour or suspended particles. If there are suspended particles pretreatment using BioSand Filtration must be used prior to disinfection. If the water is too hard it must be softened in order to reduce maintenance costs. 

It is also possible to use Chemical Disinfection if a residual disinfecting affect is required. 

A Carbon Filter should not be used to remove residual disinfectant when chemicals are used, as it will re-contaminate the water with bacteria. 

	SEDIMENTS 

(Including sand silt and organic matter) 
	BioSand Filtration. 

	HARDNESS 

(Due to high concentrations of calcium and magnesium) 
	Softener 

	COLOUR, TASTE, ODOUR 

(Typically derived from decaying organic matter) 
	Carbon Filter to remove dissolved substances responsible for colour, taste and odour, Ultra Violet Disinfection to kill any bacteria coming from the Carbon Filter — BioSand Filtration is required only if there are sediments in the water. 

Pilot testing on bulk sample is recommended. 

	DISSOLVED SOLIDS 

(Normally for drinking water only - typically includes sodium, nitrate and nitrite, fliddlht)
	Distillation or a five or six stage Reverse Osmosis System (includes: Micro Filter, Pre Carbon Filter, second Pre Carbon Filter, Reverse Osmosis Cartridge, Post Carbon Filter and Ultra Violet Disinfection to kill bacteria coming off the Post Carbon Filter). If a Reverse Osmosis System is to be used the water cannot be considered too hard and softening may also be required to avoid excessive 
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	fluoride, and sulphates) 
	maintenance costs. (Normally, there are no bacteria or virus problems with municipal water supplies. However, if this is a concern, it is also recommended that Ultra Violet Disinfection be used prior to a Reverse Osmosis System to reduce bio fouling of pretreatment cartridges and membrane.) 

	TOXINS 

(Normally for drinking water only - Includes byproducts of disinfection, toxins produced from blue green algae, pesticides, herbicides or industrial pollution, and a variety of heavy metals) 
	Carbon Filter followed by Ultra Violet Disinfection (possibly preceded by pretreatment to remove suspended sediment if present), Distillation or a five or six stage Reverse Osmosis System (includes: Micro Filter, Pre Carbon Filter, second Pre Carbon Filter, Reverse Osmosis Cartridge, Post Carbon Filter and Ultra Violet Disinfection to kill bacteria coming off the Post Carbon Filter). If a Reverse Osmosis System is to be used the water cannot be too hard otherwise softening may also be required to avoid excessive maintenance costs. (Normally, there are no bacteria or virus problems with municipal water supplies. However, if this is a concern, it is also recommended that Ultra Violet Disinfection be used prior to a Reverse Osmosis System to reduce bio-fouling of pretreatment cartridges and membrane.) 

	IRON 

(Naturally present in aquifer) 
	Not usually a problem. 

	MANGANESE 

(Naturally present in aquifer) 
	Not usually a problem. 

	IRON BACTERIA 

(Also sulfide bacteria and other bacteria, living in a well casing or a water supply aquifer) 
	Not usually a problem. 

	GASSES 

(Hydrogen sulfide, methane and carbon dioxide). 
	Not usually a problem. 

	ALGAE 

(Including single and multi-cell algae). 
	Not usually a problem. 


	Engineered Products 
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Community - Municipal - Industrial 

Products include:
· BioSand Water Filters 

· Granular Activated Carbon Filters 

· Pilot Plants 

· Flocculator / Clarifiers 
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240,0000 litre per hour BioSand Water Filter
This filter is the biggest basic unit of our large filter series. Used for municipal and industrial applications, the filter has a nominal production rate of 5.76 million litres per day. Basic units can be combined to produce rates of over 100 million liters per day without difficulty. The filter bodies are constructed on site out of concrete. 

Information Sheet 
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120,0000 litre per hour BioSand Water Filter
This filter is the mid-sized basic unit of our large filter series. Used for municipal and industrial applications, the filter has a nominal production rate of 2.88 million litres per day. Basic units can be combined to produce rates from 2.88 to 11.52 million liters per day without difficulty. The filter bodies are constructed out of concrete on site. 

Information Sheet
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60,0000 litre per hour BioSand Water Filter
This is the smallest of our large filter series. Used in municipal and industrial applications, the filter has a nominal daily production rate of 1.44 million litres per day. Basic units can be combined to produce rates from 1.44 to 5.76 million liters per day. The filter bodies are constructed out of concrete on site. 

Information Sheet
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38,0000 litre per hour BioSand Water Filter
Used in municipalities, communities and industrial applications. The filter has a nominal daily production rate of 0.912 million litres. May be run in combination. Available with a stainless steel body that is welded or bolted onsite, or with a concrete body constructed onsite. It has an internal diameter of nine meters. 

Information Sheet
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10,000 litre per hour BioSand Water Filter
Used in municipalities, communities and industrial applications. The filter has a nominal daily production rate of 0.24 million litres per day. May be run in combination. Available with a stainless steel body that is welded or bolted onsite, or with a concrete body constructed onsite. It has an internal diameter of four and one half meters. 

Information Sheet
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2,000 litre per hour BioSand Water Filter
Used in communities, developments and industrial applications. The filter has a nominal daily production rate of 48,000 litres per day. May be run in combination. Constructed out of medium density polyethylene, it has an internal diameter of 2.1 meters. 

Information Sheet
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600 litre per hour BioSand Water Filter
Used in camps, lodges, stratas, drinking water co-ops and industrial applications. The filter has a nominal daily production rate of 14,400 litres per day. May be run in combination. Constructed out of medium density polyethylene, it has an internal diameter of 1.5 meters. This filter is very economically priced because there is no bridge construction necessary to support the clean-in-place mechanism as required by the larger filters. 

Information Sheet
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240 litre per hour BioSand Water Filter
Used in camps, lodges, drinking water coops and industrial applications. The filter has a nominal daily production of 5760 lites per day. May be run in combination. Constructed of medium density polyethylene, it has an diameter of 79 centimeters. 

Information Sheet
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Granulated Activated Carbon Filters
Gravity flow Granulated Activated Carbon filters of varying sizes to compliment our BioSand filters. Used for the removal of chlorine and organics (color, taste, odour, toxins). The filters have nominal flow rates of 80 to 8,000 litres per hour and may be used in combination. 

Information Sheet
[image: image30.jpg]gEn






Pilot Plants
Many pilot plant configurations are available. The BioSand technology translates exactly from our small residential units to our large filters. Test pre-treatment such as coagulant effectiveness or post-treatment such as a carbon filter. Davnor pilot plants are simple to operate and very economical. 

Information Sheet
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Flocculator/Clarifiers
Using our filter bodies allows us to supply flash mixers, flocculators and up-flow clarifiers for small systems. Ideal when using the BioSand filters in a conventional treatment system. 

Information Sheet

	




GA Carbon Filter

(veja em arquivo a parte) 
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