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Emergency Relief Solutions

Company Overview
WaterHealth International (WHI) was founded to provide sustainable water purification and disinfection systems to reach under-served populations worldwide.  WHI systems have been proven to be effective, low cost water disinfection solutions in challenging, difficult to reach environments in Latin America, Asia and Africa.  A typical community water system (CWS) provides safe drinking water to hard-to-reach beneficiaries that meets or exceeds WHO and EPA standards, for less than $3 per person per year.  This cost includes capital amortization, service and preventive maintenance, and all operational costs. 
WHI’s primary technology platform was developed at Lawrence Berkeley National Laboratory.  This innovative and patented technology enables WHI to provide low-cost water purification solutions.  
· High Efficacy – Broad spectrum of antimicrobial activity 
· Low Cost – high quality water delivered at capital and operating costs unmatched by others
· Durability – Rugged.  Demonstrated performance even in the harshest environments
· Decentralized – independent of water infrastructure; rapidly deployable
· Easy Maintenance – no specialized skills or education required

· Versatility – Modular systems – ability to access a wide range of source water and address varying end-user needs
· Environmental Sustainability – 
· No toxic chemicals or harmful by-products

· Low energy-use and no waste of water resources

Use of one UV Waterworks system in place of boiling water with firewood displaces roughly 500 metric tons of carbon emissions annually
The combination of these features makes the WHI technology platform ideal for both immediate relief action and long term, sustainable water purification and disinfection.
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The Innovative Disinfection of Contaminated Water 
 UV light is a World Health Organization (WHO) approved method of disinfecting drinking water.  It’s low cost and rapid action are well acknowledged.
WaterHealth’s technology – UV Waterworks™ (UVW) – utilizes an ultraviolet energy source suspended above the water to be treated and under a reflective dome.  Water is conveyed in a specially configured channel.  This design results in very high doses of antimicrobial light at very low energy demand, and without need for complicated mechanisms to operate and maintain. The UVW™ design eliminates the need for sealing the UV source in expensive quartz sleeves employed by traditional UV water treatment systems, and the costly associated requirements for frequent maintenance to alleviate the fouling of the sleeves.  Ease of access achieved by keeping the UV source out of the water, and elimination of fouling make the operation and maintenance of WHI systems inexpensive and less time consuming.  Local residents of the communities being served can be trained to operate, clean and maintain them.  

With low energy demands, these systems can be powered by a variety of alternative energy sources – making them ideal solutions for off-grid configurations.  WHI has air-lifted systems into remote areas of Mindanao (the Philippines), for example, where the systems were operated on car batteries.  The systems have also been operated via solar and wind energy.  An added significant benefit is that pressurization is not essential to their performance.  Thus, very basic and gravity fed configurations to be set up as needs dictate.

The UVW™ system has been shown to disinfect even highly turbid water, (up to 20 NTUs of turbidity).  However, turbidity in the typical source water is reduced through a combination of settling tanks, sand filters, or other types of filters significantly below this level.
The efficacy of the technology has been validated in 5 different countries and 11 different independent laboratories.

Test Results

UV Waterworks™ has been tested in both independent laboratory and field settings.  The following table summarizes pathogens and related water-borne diseases against which UVW™ has been proven to be effective.

UVW systems have been found to be effective against:

Bacteria: 

	Bacteria
	Initial

concentration

(CFUs/mL)
	Post-

Treatment

(CFUs/mL)
	Diseases

	Escherichia coli
, 
, 
,

	108
	ND
	Bloody diarrhea,

abdominal cramps

	Salmonella typhi

	107
	ND
	Typhoid fever

	Vibrio cholerae5
	107
	ND
	Cholera

	Streptococcus faecalis5
	107
	ND
	Urinary tract infections,

Wound infections

	Clostridium perfringens5
	107
	ND
	Acute food poisoning

	Shigella dysenteriae5
	107
	ND
	Dysentery

	Proteus vulgaris5
	107
	ND
	Urinary tract infections

	Klebsiella aerogenes5
	107
	ND
	

	Enterobacter cloacae5
	107
	ND
	Pneumonia

	Pseudomonas aeruginosa 

(Immunotype IV)5
	107
	ND
	Dermatitis


CFU = colony forming units

ND = Non Detect

Viruses: 

	Pathogens
	Initial

Concentration

Particles/mL
	Log Reduction
	Diseases

	Poliovirus3
	106
	5.0
	Polio

	Rotavirus3
	106
	5.0
	Severe diarrhea


Protozooan Cysts: 

	Cyst
	Initial

(org/L)
	Log Reduction
	Diseases

	Cryptosporidium parvum 3,

	106
	>5.1
	Diarrhea

	Giardia lamblia
*
	
	>4.0
	Giardiasis (diarrhea)


*Most cysts would be removed during the filtration process; actual loads for inactivation by UVW would be lower than noted here.
Proposed Configuration for Emergency Relief in South Asia
A simplified schematic of the configuration recommended for rapid deployment to meet the immediate needs for clean water in South Asia is shown below:
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This system is configured to process surface water – or virtually any supply of non-brackish water, and produces 4 gallons of disinfected water per minute.  It has the capacity to provide safe drinking water daily for about 2,000 people at a consumption level of 10 liters per person per day.  These systems combine UV Waterworks™ technology with locally sourced and readily available filtration systems to process water contaminated with bacteria, viruses, cysts, silt and heavy turbidity common to post-disaster environments.  The technology can be deployed rapidly to supply clean water on a sustained basis without need for chemicals or other items requiring a reliable supply chain. Local people and volunteers without sophisticated technical skills can be trained quickly to run and maintain the systems in the field.

Versatile, and well-suited to meet challenges and water quality conditions that will vary from site to site, this configuration can be migrated into a permanent, full scale CWS, housed in a structure and modified to include a total of 3 UVW modules and additional filtration after emergency conditions subside and communities are re-built.  
WaterHealth’s Ability and Desire to Meet Immediate Needs

WaterHealth is in the midst of a wider CWS development program in Andhra Pradesh, India, which was well under way prior to the tsunami.  Thus, we have staff on the ground there who can be mobilized for field deployment of emergency systems in South Asia on short notice.  WHI can train emergency relief agencies to install and operate systems quickly to accelerate the rate of deployment of these systems in the field.  (A team of 5 technicians was able to install more than 1 system per day in remote locations in Mexico.  We anticipate using at least several teams, including relief personnel to install systems rapidly.)  
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As part of our contribution to emergency relief, we are making modified CWSs available in South Asia on a cost recovery basis.  We are seeking funds to help us get this technology out to those who need it most as quickly as possible.  
We have the ability to ship and begin to deploy 50 systems within 8-10 days of receiving an order.  Given the long-term nature of reconstruction and aid that will be necessary in South Asia, we anticipate the need for more systems; larger orders can be fulfilled within 8 weeks.

WHI’s technology was specifically designed to reach underserved populations lacking access to clean, safe drinking water, and that cannot be reached cost effectively or in a timely manner by large infrastructure projects.  WHI is confident in our ability to provide both immediate and long-term solutions.  We are eager to work with concerned entities to place systems in the field where they are most needed to help the survivors of the recent catastrophic events maintain their health and gain the strength to rebuild their lives and communities.
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Certifications and Awards

UV Waterworks





The only point-of-entry (whole house) and “UV Class A” disinfection system certified by the State of California, USA, for treating raw water for drinking�


Certified by the Government of Mexico following extensive tests�


The first water treatment device registered by the Philippine Department of Health�


Winner of Discover Magazine’s 1996 Award for Technological Innovation (Environment Category)�


Discover Magazine’s “Best of the Decade” Invention (1999)�


Popular Science Magazine’s “Best of What’s New” Award (1996)�


Cited in US News and World Report’s “20 Ways to Save the World” (1997)�


Recipient of the Tech Museum of Innovation’s 2004 Tech Laureate Award (Health Category), San Jose, CA, USA�


Part of the permanent collection of public health inventions at the National Museum of American History at the Smithsonian Institution, Washington DC, USA
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� Lawrence Berkeley National Laboratory, Berkeley, CA, USA.


� Department of Health, Philippines


� BioVir Laboratories, Benicia, CA, USA


� University of Pune, India


� Haffkine Research Institute, Mumbai, India


� Clancy Environmental Consultants, Inc., St. Albans, VT, USA


� Shin, G. A., K. G. Linden, G. Faubert, and M.D. Sobsey. "Low pressure UV inactivation of Cryptosporidium parvum and Giardia lamblia based on infectivity assays and DNA repair of UV-irradiated Cryptosporidium parvum oocysts" Proceedings AWWA WQTC 2000, Salt Lake City, November 5-9, 2000.


While our systems have not been directly tested for Giardia removal, UV dosages of  2mJ cm-2 (1/40th  of our UVW’s 80 mJ  cm-2) consistently producegiardia reductions of > log 4.  See reference 7 above.
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