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Project Proposal: A Study of Water Quality, its Health Effects and Assessment of Proper Hygiene Awareness in the Krishnanagar Province of the Nadia District, West Bengal, India
Background, Rationale and Objectives: 

Access to safe drinking water is a human right, and though efforts have been made to increase such access in West Bengal, they have often fallen short or been counter-productive. An estimated 33% of all deaths and 80% of all health problems in India result from water-borne diseases (WHO,2004). In rural settings of India 25 to 50 % of deaths are caused by Diarrheal diseases, which primarily result from bacterial water contamination and poor hygiene (Wilder-Smith et al., 2007). In an attempt to reduce bacterial contamination, the government of West Bengal installed tube-wells for improved groundwater access in the 1970s; however, millions today still have only access to pond or river water, and the groundwater of the tube-wells is often contaminated with dangerous arsenic levels (Smith et al., 2000, Water for People, 2008). Roughly 50% of the tube-well water in West Bengal has arsenic levels more than 10 times the limit set by the World Health Organization, 0.01 mg/L (WHO, 2004). Furthermore, a number of studies in near-by Bangladesh villages have shown that tube-well water is far from safe from bacterial contamination. Regardless of attempted improvements, West Bengal residents are still often exposed to arsenic poisoning and infectious bacteria (Islam et al., 2001).  
The Krishnanagar Province in West Bengal is home to 137,000 people and differs from most other regions of West Bengal because a substantial portion of consumed water comes from the Jalangi River.  Based on an analysis of the dying fish communities, there is reason to believe that the Jalangi River is substantially contaminated with bacteria and arsenic (Das et al., 2007). Yet there is little or no substantial data for the province that indicates the presence or absence of arsenic and bacterial contamination for the two major water sources, the tube-wells and the river. 
Studies of similar regions have found substantial water contamination and other studies have suggested a lack of hygienic unawareness based on observations of improper hand-washing, the use of dirty kitchen utensils and improper defecation (Kunni et al., 2002). The first objective of this project is to assess the water quality and proper hygiene awareness in the Krishnanagar province. The second objective is to assess the impact of poor water quality on the region and attempt to develop a sustainable water treatment system.  The hypothesis is that the results of the research will produce enough substantiated evidence to merit an intervention for water purification and education.
Sample Selection: 
Water Contamination Testing:

Both the river water and tube-well water will be tested for microbial contamination and arsenic levels while individual households will only be tested for bacteria levels. Arsenic testing will not be used for each household because it is expensive, and arsenic removal systems for individual households are impractical. Five river water samples will be tested at roughly equidistant points along a set 15 kilometer segment most used by the Krishnanagar district (Das et al., 2007). Using a published map of the tube-wells, tube wells will be spaced out maximally for the sample to be more representative of the entire division. Measurements will only be taken for public tube-wells. Households for water sampling will be randomly selected from each division based on random address selection. 
Assessment of Hygiene/ Water Contamination Awareness:

The same household selection method for water contamination testing will be used; however only 4 houses per division will be selected. The head female and male will be interviewed from each household.

Methodology:

Water Contamination:

To gage water microbial contamination, the E. coli colony forming units measurement will be used because it is the most effective indicator of the presence of harmful pathogens (Edburg et al., 2000). Among the 6 most popular travel E. coli testing kits, the Petrifilm (3M) kit  was the cheapest with a price of $1.06 per sample and the second most accurate with a > 85% agreement with actual laboratory testing (Wolfson, 2007). For Arsenic testing, the Sensafe Arsenic Quick New 5 Test Mini-kits will be used as they are affordable at roughly $5 per test and accurately measure arsenic levels in the relevant ranges. 
Assessment of Hygiene/Water Contamination Awareness:


In order to gage the indigenous awareness of proper hygiene and water contamination, both the data assessment of the Dettol & Lizol Hygiene Survey and a public awareness paper by Tanwir et al. will be collected in the form of an audio interview and later compiled (Oxford et al, 2007). 
Impact Assessment:

The impact of water-borne illnesses on the health of the residents in Krishnanagar will be assessed by research involving primary sources such as hospital data. In order to protect the privacy of personal information, all records will be made anonymous before data collection. After data collection, a reference level of risk in relation to water quality is expressed in terms of specific health outcomes. In this case, the primary health outcome will be severe diarrheal disease incidence. In order to objectively assess the severity of water-related hazards, the measurement of disability-adjusted life years (DALY) will be used. The principle of the DALY is to weigh the severity of the health effect from 0 (normal good health) to 1 (death). This weight is multiplied by the duration of the effect – the time in which disease is apparent – and by the number of people affected by the disease. It is then possible to sum the effects of all different outcomes due to contaminated water. DALY will be calculated by summing the years of life lost by premature mortality and years lived with a disability (YLD), which are standardized by means of severity weights. The theoretical disease burden of diarrheal disease is determined after taking into account an average case fatality ratio and average age at onset. Then, I will calculate the cost of lifelong exposure to contaminated water by dividing the risk over the life expectancy and multiplying by the disease burden per case. The result of this process will yield the cost of healthy life-years lost to contaminated drinking water.

Water Treatment Options:

After careful analysis of the problem of water contamination, I will contact firms selling water filtration systems to find the most appropriate system for Krishnanagar. This project will involve a small investment for only one location where the need is deemed most urgent through research by my colleague. I hope to form a partnership with a firm to provide affordable water filtration instruments to the local communities. Some of the potential contacts include: KX Industries, Memfil Water Specialists, Pentair Water India, and Bionics. 

In addition, different purification options will be assessed based on considerations of cost and effectiveness. First, a filtration system will need to be established through granular filtration, reverse osmosis, or microfiltration. Then, a disinfection instrument will be needed. Possibilities include the use of chlorine, monochloramin, or ultraviolet light. These decisions will need to be made after understanding the local economic conditions and needs. This conditions and needs will be assessed by simply finding the average income of the residents and their ability to pay for pure water. 
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