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PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and  the relevant background of the project. Describe concisely the experimental design and research methods for achieving the objectives. This description  will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. ( TYPE TEXT WITHIN THE SPACE PROVIDED).

Principal Investigator   Stephen Luby


Project Name  Assessing and improving drinking water quality following flooding

Total Budget          $77,192                                           Beginning Date      1 Jul 2005              Ending Date  31 Dec 2005



This project is designed to assist UNICEF in responding more effectively to threats to drinking water contamination that are exacerbated with flooding.  The project has three components.  The objective of the first component is to determine if chlorine shock treatment of flooded tubewells can be made effective by increasing the volume of chlorinated water and the duration of time that the chlorine solution remains in the well.  A study during last flood season demonstrated that the longstanding practice of shock treatment was ineffective.  This study will identify flooded tubewells and randomize them to the improved shock treatment method versus no treatment and evaluate fecal contamination 24 hours and 7 – 14 days after treatment.  


The objective of the second component of the study is to evaluate a water quality intervention that UNICEF is promoting at the household level and is considering as an approach for providing clean drinking water during flood emergencies.  The approach, called the chulli water system, consists of aluminum tubing built into a stove.  When families are cooking they pass water through the tubing which pasteurizes it.  The project will evaluate the use of the chulli system in a community that has been using this approach for a year.  Users will be interviewed to understand their usage pattern, likes and dislikes.  A subset of 25 households will have their water quality tested to evaluate the microbiological efficacy of this approach.

The objective of the third component is to evaluate two different approaches UNICEF is using to quickly evaluate water quality, a hydrogen sulfide test and a portable membrane filtration test.  For both of these tests, we will collect water samples in parallel and compare the test results of the proposed approaches with the standard method of membrane filtration.  

KEY PERSONNEL (List names of all investigators including PI and their respective specialties)


Name                                                                Professional Discipline/ Specialty                                  Role in the Project


1.  Stephen Luby



Physician, Epidemiologist




PI

2. Sirajul Islam



Environmental Microbiologist 

    
co-investigator

3. Richard Johnston


Hydro geology




co-investigator

4.

DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:


Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


1. That following flooding, a modified tubewell shock treatment procedure that includes a larger volume of bleach treated water and a longer dwell time in the well than the approach previously promoted by  UNICEF and the Department of Public Health Engineering will improve the microbiological quality of well water.


2. That households with chulli water purifiers consistently use the chulli system, and have drinking water that meets the WHO criteria for potability.


3. That the  hydrogen sulfide test and the potable membrane filtration test are effective in identifying fecal contamination of drinking water in Bangladesh.

Specific Aims:


Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be assessed by specific methods (TYPE WITHIN LIMITS).
1. Tubewell shock treatment

a. identify tubewells that have been flooded in the preceding 2 weeks

b. determine the proportion of recently flooded that are contaminated with fecal organisms

c. Treat half of the contaminated tubewells with the improved chlorine shock treatment procedure.

d. Compare the water quality of treated versus control tubewells.


2. Chulli water purifiers

a. Determine water handling practices, water treatment practices before and after the chulli system was introduced, likes and dislikes of the system, and if they stopped using it the reason(s) why

b. Determine the effectiveness of the chulli system in improving household drinking water quality.


3. Evaluating tests for fecal contamination

a. Evaluate the sensitivity, and specificity of the NGO forum H2S kit in identifying water that is contaminated with fecal organisms

b. Compare the test characteristics of the portable membrane filtration kits versus standard membrane filtration in identifying water that does not meet the WHO criteria for safe drinking water.

Background of the Project including Preliminary Observations 


Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific references. Describe logically how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

                                                                                                                                                                                          

            Waterborne disease causes substantial morbidity and mortality in Bangladesh.  Many drinking water sources are contaminated with human sewage which amplifies outbreaks of cholera and other water-borne pathogens.  Flooding of variable severity occurs annually in Bangladesh.  These floods predictably worsens water quality and are associated with increased rates of diarrheal disease.

UNICEF and the Department of Public Health Engineering (DPHE) have implemented several strategies to improve water quality after flooding.  During the 2004 floods UNICEF worked to disburse chlorine bleach containing water purification tablets to families in needs.  They also supported DPHE in chlorine shock treatment of tubewells, a process to decontaminate a tubewell, after it has become inundated in a flood.

Two important lessons were learned from the 2004 floods.  First, it takes several weeks to recognize a severe flood, to reach a decision to distribute water purification tablets, to purchase tablets on the international market and ensure their delivery to Bangladesh.  With the flooding compromising the transportation infrastructure of the country, in many places it becomes impossible to deliver the tablets soon enough to prevent widespread consumption of sewage contaminated drinking water.  Thus, identifying and promoting effective water treatment methods that utilize locally available materials, and can be used by villagers in the acute stage of flooding would be a more efficient strategy to prevent waterborne disease.

The second water treatment lesson of the 2004 floods was that shock chlorination of tube wells as practiced during the 2004 floods was not effective in improving water quality.  Indeed, in a UNICEF sponsored evaluation among 13 inundated wells randomized to shock chlorination, there was no change in the proportion of water samples that met WHO criteria for potability before chlorine shock treatment (n=4, 23%) and 60 minutes following chlorine shock treatment (n=4, 23%)
.  There was also no difference in fecal contamination of tube well water among chlorine shock treated wells compared to untreated control wells immediately after treatment or 7-14 days later1.  Importantly, compared to international recommendation for chlorine shock treatment
,
 the approach practiced by UNICEF in Bangladesh used a smaller volume of chlorinated water (10 liters versus 38 – 75 liters), and a shorter dwell time (30 minutes versus 4 – 12 hours).  Thus, we propose evaluating the internationally recommended methods for emergency water treatment and shock chlorination of tube wells following flooding compared to no well treatment.  
                The Chulli Water Purifier uses gravity flow to take contaminated water from a 20 to 25 liter simple sand filter plastic bucket reservoir through an aluminum tube and circulates the bacteria contaminated water around the inside of a cooking Chulli and out to a faucet where the family can collect the cleaned water. The water is heated, i.e. pasteurized, but not boiled.  Pilot projects suggest that this technology, which currently costs TK 670 per unit, is acceptable and produces up to 30 liters of clean drinking water per day.  However, the effectiveness of this technology has not been evaluated by groups that are independent of those promoting the strategy.  The fact that this approach can produce large volumes of water makes it potentially quite useful in a flood relief setting.

One of the difficulties in evaluating water treatment approaches is that the standard methodology for evaluating fecal contamination of water involves transporting specimens to a suitably equipped laboratory, and performing membrane filtration evaluation for thermotolerant coliforms or E. coli, a process that requires highly skilled technicians and substantial investments of time and money.  A  hydrogen sulfide (H2S) test has been proposed as a simple low cost evaluation for sewage contamination in resource limited settings.
  The H2S test consists of a small amount of reagent in the bottom of a water collection tube.  The water specimen is added, and the tube observed for 24 hours to evaluate for a change in color.  The test takes advantage of the fact that many enteric bacteria, and relatively few other free living water dwelling organisms metabolize sulfur to hydrogen sulfide.  Such a test would improve the efficiency of evaluating water quality in Bangladesh.  UNICEF has supported technology transfer so that the NGO Forum is now producing an H2S kit for water analysis in Bangladesh.  However, the reagents for the H2S methodology have not been standardized, and it is unclear how well the test kit distinguishes sewage contaminated water from normal harmless bacterial flora in drinking water sources in Bangladesh.  

One of the difficulties in comparing the H2S kits to standard membrane filtration for evaluating water quality is that even the standard membrane filtration method estimates the concentration of thermotolerant coliforms does not identify and characterize all human intestinal organisms.  These standard methods produce both false positives and false negative results.  Thus, when discordant results are noted between standard methods and H2S results it is unclear which of the tests accurately represents the presence of fecal organisms in the water sample.  Thus, we propose testing both standard methods and the H2S kits against a more thorough microbiological assessment of the water that can characterize whether specific enteric bacteria are present in the water.  For samples that are H2S test positive, but thermotolerant coliform negative, we will isolate the H2S producing organisms from the H2S media and determine if it is an enteric or non-enteric bacteria.  The organisms tested for will not be exhaustive, but will include the organisms most likely to be expected.  This will permit an evaluation of the new  H2S versus the standard methods against a biologically meaningful external standard.  

A second approach that could improve the availability of water testing are portable membrane filtration units and filters.  Since only a handful of laboratories are capable of performing standard membrane filtration drinking water assessments, using this method requires collecting samples on ice and sending them to Dhaka.  This adds cost, and risks underestimating contamination.  Portable membrane filtration units could limit the amount of time required to transport specimens into Dhaka.  Again, however, the validity of this approach has not been confirmed.  

Research Design and Methods


Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project. Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health. The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS). 


1. Tube well shock treatment

a. identify tubewells that have been flooded in the preceding 2 weeks

Identify communities where flooding during the 2005 rainy season has caused a significant number of tubewells to be inundated. The field site will be within five hours travel from Dhaka, so that water quality samples can reach the laboratory in reasonable time. The field visit should be made as soon as possible, but certainly within two weeks of  the time the tubewells have emerged from the floodwaters.  A tube well will be defined as flooded if the water level is higher than output spout (See Figure).  The Department of Public Health Engineering and local residents will assist in identifying tube wells that had been flooded.  

Tubewells that people use for drinking water, that have become flooded will be candidates for the study.  The study does not include an assessment for arsenic, though both UNICEF and the department of public health engineering have been working to mark arsenic contaminated wells and assist communities in identifying alternatives.”  
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b. determine the proportion of recently flooded tubewells that are contaminated with fecal organisms

The field team will 

i. note and record the site of the tubewell

ii. pump the tubewell for 2 minutes

iii. light an alcohol lamp and heat the output spout of the tubewell.  

iv. Resume water pumping

v. Aseptically collect a water sample.  

vi. Inoculate the water samples into the NGO forum H2S kit.  

The goal is to identify 54 strongly H2S reactive tubewells.   Based on results from evaluating flooded tube wells in 2004, we expect to screen between 150 and 200 tubewells.


c. Treat half of the contaminated tubewells with the improved chlorine shock treatment procedure .


i. Assignment of intervention

1. The identification number of each tubewell will be entered into an Excel  spreadsheet

2. The principle investigator will apply a random number generator to the list of tubewell identifiers

3. The tubewells identifiers will be sorted based on the random number, then alternatively assigned to chlorine shock treatment versus control.

ii. Preparation of chlorine solution (See Appendix 4 for details)

1. Standard tubewells in Bangladesh have a 1.5 inch diameter.  Thus, each 100 feet of tube well depth corresponds to 35 liters of volume.  The study team will prepare a chlorine solutions of 50 liters of volume per 100 feet of tube well depth.  When added to the tube well this will be sufficient to displace all of the water within the pipe.

2. The concentration of chlorine will be approximately 300 mg/L or 50 g (1.5 tablespoons) of calcium hypochlorite bleaching powder mixed into 50 liters of water.

iii. Tube well treatment (See Appendix 4 for details)

1. The field workers will remove the tube well pump head, and add the hypochlorite solution into the tubewell.

2. The tubewell head will be replaced and the users instructed not to use the tubewell for at least 12 hours.

3. After 12 hours tubewell owners will be instructed to pump the well for 30 minutes or until the water no longer smells of chlorine before resuming using the water for drinking and cooking.


d. Compare the water quality of treated versus control tubewells.

i. Collect water samples using the above methodology from both treatment and control wells

1. after the positive reactive H2S result and before chlorine shock treatment for the intervention well and on the same day as the chlorine shock treatment for wells randomized to control.

2. 24 hours later (after the well has been used and the water no longer smells of chlorine)

3. 7 days later

ii. Analyze the water specimens for 

1. total and thermotolerant coliform concentration using membrane filtration.

2. analyze the 24 hours samples, in shock treated wells, for total and free chlorine.


2. Chulli water purifiers

a. Study site

i. There are three villages in Comilla District Homna upazila: Dulalpur, Kashipur, and Shimurdi where the chulli water system was introduced as a demonstration project by UNICEF in July 2004.


b. Determine water handling practices, water treatment practices before and after the chulli system was introduced, likes and dislikes of the system, and if they stopped using it the reason(s) why

i. The interview team will visit the site, discuss the performance, likes and dislikes of the chulli filter system with 8 members of the community to ensure that the questionnaire (appendix 3) is properly framing the use and issues surrounding the chulli water system.  They will also pre-test the questionnaire.  If there are > 8  persons who have stopped using the chulli system, they will be interviewed and a questionnaire developed to quantify the reasons for stopping use of the system.

ii. Revise the questionnaire based on their interviews and pre-testing.

iii. The interview team will return to the community

1. Administer the questionnaire to all households who consent (appendix 1)  who had a Chulli water purifier installed in the village (n=90).

2. The questionnaire will collect information on demographics, water handling practices, water practices before and after, likes and dislikes of the chulli water system, and if they stopped using it why they did so.

3. The principle investigator will list the household numbers of all households who are currently using the chulli water system and consent to participate in Microsoft Excel.  Using a random number generator he will randomly sort the order of these households.  The first 25 households will be targeted for water sample collection.  The next 5 households will be identified as replacement households if any of the first 25 households do not provide informed consent.


c. Determine the effectiveness of the chulli system in improving household drinking water quality.

i. The water microbiology team will return to the 25 household selected for water sample collection, and request informed consent (Appendix 2) for ongoing sample collection.  

ii. Among the households which provide informed consent water samples will be collected on 4 different occasions at least 2 weeks apart.

iii. Water samples will be collected from the following sources at each visit:

1. the source water, i.e. the intake tank of the chulli water system prior to treatment

2. Water immediately exiting the chulli stove, i.e. still warm

3. Stored household water, i.e. the water the family would use if they were taking a drink.

4. Water temperature for each of the water sources will be measured with a thermometer.

iv. The environmental microbiology laboratory at ICDDR,B will analyze the water sample for total coliforms and thermotolerant coliforms using standard membrane filtration techniques.

1. Source water will be analyzed at a 1:1 and 1:100 dilution.  

2. Treated and stored water will be evaluated at 1:1 dilution only.

3. Evaluating  tests for fecal contamination

a. Evaluate the sensitivity, and specificity of the NGO forum  H2S kit in identifying  water that is contaminated with fecal organisms


i. For each of the sample collections for membrane filtration throughout this project, collect a sample for evaluation using the NGO forum  H2S kit.  This would include at least:

1. 30 samples from tube wells

2. 30 samples from surface sources

3. 30 samples from dug wells

4. 30 samples from stored household water

5. 30 samples from source water that will be treated by the Chulli water system

6. 30 samples from water treated by the chulli water system.

ii. At the time of collection take an aliquot of the collected water and inoculate a tube with H2S  reagent.  Transport the remaining sample on ice to the Environmental Microbiology Laboratory at ICDDRB.  At the same time the sample is run on membrane filtration, take another aliquot of water and inoculate a second tube of the H2S reagent.  (The first H2S tube will allow us to compare the performance of H2S versus the standard membrane filtration performed in the laboratory.  The second H2S tube will allow us to compare how the tests actually compare against each other when they are evaluating identically handled specimens.)  One aliquot of water will be used to analyze a single dilution measurement of total coliforms, thermotolerant coliforms, and E. coli using standard membrane filtration.  The remaining specimen will be placed  on appropriate media to identify enteric organisms including Edwardsiella, Citrobacter, Salmonella, Proteus, Yersenia, Klebsiella, Enterobacter, Cardiobacterium Clostridium perfringes, Escherichia, Acinetobacter, Aeromonas, Shigella, Hafnia, Serratia, Providencia and Morganella. Specifically:
1. Enumeration of total coliform :  Hundred ml of water sample will be filtered through Millipore membrane filter and filter paper will be placed onto MFC agar medium and incubated at 37ºC for 18-24 hrs for total coliform. Characteristic blue coloured colonies will be counted as total coliform. The same procedures will be followed as described earlier by Islam, et al. (1994, 2001a). 

2. Enumeration of faecal coliform : Hundred ml of water sample will be filtered through Millipore membrane filter and filter paper will be placed onto MFC agar medium and incubated at 44ºC for 18-24 hrs for faecal coliform. Characteristic blue coloured colonies will be counted as faecal coliform. The same procedures will be followed as described earlier by Islam, et al. (2000). 

3. Enumeration of thermotolerent E. coli  : Hundred ml of water sample will be filtered through Millipore membrane filter and filter paper will be placed onto modified thermotolerant E. coli agar medium and incubated at 35 ± 0.5ºC for 2 hrs. After 2 hrs incubation, the plates will be transferred for further incubation at 44.5 ± 0.2ºC for 22-24 hrs. Then the red or magenta colour colonies will be counted as thermotolerant E. coli using a magnifying glass following the procedures described by US-EPA (2002).

4. Enrichment and isolation of Aeromonas spp. : Hundred ml of sample will be filtered through Millipore membrane filter and filter paper will be dipped into 25ml 1X APW for enrichment. The enrichment media will be incubated for 6 hrs at 37ºC and then subculture will be done onto TTGA medium. Characteristic colonies will be subcultured on GA plate and be identified through a series of biochemical tests eg. Oxidase, gelatinase, KIA, MIU, citrate, glucose with production of gas or no gas, inositol, mannitol, mannose, arabinose, lysine, arginin, ornithin and salt solution containing 0%, 6.5% and 8.0% salt.  The same procedures will be followed as described by Islam et al. (1992).  

5. Enrichment isolation for the members of enterobacteriaceae: Hundred ml of sample will be filtered through Millipore membrane filter and filter paper will be immersed in 25 ml gram negative (GN) broth for enrichment and incubated the media for 6-8 hrs at 37ºC. Then a loopful of  growth will be subcultured onto MacConkey medium. Both the representative lactose fermenting and non-lactose fermenting colonies will be identified through a series of biochemical reactions eg. Oxidase, KIA, MIU, citrate, glucose, inositol, mannitol, sucrose, mannose, arabinose, lysine, arginin, ornithin and base media. The same procedures will be followed as described earlier by Islam, et al. (1994, 2000) and Murray et al. (1999). 

6. Enrichment for Shigella spp. and Salmonella spp.  Hundred ml of sample will be filtered through Millipore membrane filter and filter paper will be dipped into 25ml 1X Selenite F broth for enrichment.  The enrichment media will be incubated for 6-8 hrs at 37ºC for further subculture onto SS agar medium. Characteristic colonies will be identified following biochemical test series like KIA, MIU, citrate, unease, MR, VP etc. as mentioned for identification of enterobacteriaceae. The same procedures will be followed as described earlier by Islam, et al. (1996,1998, 2001b). 

7. Isolation and Identification of Clostridium perfringens  Hundred ml of water sample will be passed through Millipore membrane filter and filter paper will be placed onto modified Clostridium perfringens medium (mCP, Oxoid). This mCP medium will then be incubated in an anaerobic jar at 44ºC for 24 hrs. The yellow colonies will be counted as Clostridium perfringens. Then the colonies will be further tested by exposing to ammonium hydroxide. A highly specific reaction will occur due to phosphate producing Clostridium perfringens colonies to turn a distinctive dark pink colour (E. U., 1998).

iii. If either the thermotolerant coliform test or the H2S test identifies an organism when no specific organisms are identified on enteric screening, then organisms from the positive test will be identified using further biochemical testing.

iv. Enteric organisms isolated from water will be preserved for potential future analysis

b. Compare the test characteristics of the portable membrane filtration kits versus standard membrane filtration in identifying water that does not meet the WHO criteria for safe drinking water.


i. For 50 water samples that will be subject to membrane filtration as part of this project or other routine samples in the ICDDR,B environmental microbiology laboratory, split the sample and perform parallel testing using the portable membrane filtration tests.  Water from a diversity of sources with a likely diverse range of contamination will be evaluated.

ii. Have separate persons who have no knowledge of the results from the alternative method read the results from standard membrane filtration and the portable units.

Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate laboratory support. Point out the laboratory facilities and major equipment that will be required for the study. For field studies, describe the field area including its size, population,  and means of communications. (TYPE WITHIN THE PROVIDED SPACE).  


ICDDR,B has a fully equipped environmental microbiology laboratory that routinely conducts water quality testing and bacterial isolation from water.

Data Analysis


Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical software packages will be used and if the study is blinded,  when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. (TYPE WITHIN THE PROVIDED SPACE).


The data will be analyzed by the study team using Access, Excel, SAS, and SPSS.  

For the tubewell shock treatment, we assume that that 80% of H2S reactive wells will be contaminated with fecal coliforms and that shock treatment with bleach is 50% effective (i.e. that half of all initially contaminated wells will have <1 cfu of thermotolerant coliforms per 100 ml 24 hours and 7 days after treatment), then 27 wells per intervention group will be sufficient to evaluate differences with 80% power and 95% confidence.  For the analysis, the proportion of wells contaminated at baseline will be noted.  The proportion of shock treated wells contaminated with thermotolerant coliforms will be compared with control wells at each time interval.  The proportion of samples that have detectable chlorine will be reported.

For the chulli water system, we will report the proportion of persons who are using the system, and the proportion of responses to key questions within the questionnaire.  We will approach all 90 persons with a chulli water system in the community to attempt to capture the range of attitudes and experience.  If there are a sufficient number of persons who have stopped using the chulli system we will compare characteristics and attitudes of households who continue to use the chulli system compared to persons who stop using it.          

To analyze water quality, we will first look at the proportion of water samples that meet the WHO criteria for potability of 0 thermotolerant coliforms per 100 ml.  These proportions will be assessed for pre-treatment, post chulli passage, and immediately before drinking.  In addition the median level of contamination for each of these samples will be evaluated.  Since each household will be assessed repeatedly, to account for clustering, the mean concentration of thermotolerant coliforms for each type of water will be calculated for each household.  The mean of all of the household levels for each of the water types will be compared using Wilcoxin Rank sum testing.  A sample of 25 households repeatedly tested will provide a reasonable estimate of the range of contamination associated with the system.

For H2S testing, we will use the identification of specific enteric bacteria as the gold standard and compare membrane filtration detection and the H2S of thermotolerant coliforms for sensitivity, specificity, positive and negative predictive value.  For the portable membrane filtration testing we will set the laboratory based membrane filtration as the gold standard compare the sensitivity, specificity, and positive and negative predictive value of the portable methodology in identifying water that does not meet the WHO criteria for safe drinking water (<1 thermotolerant coliform per 100 ml).  We will also calculate the mean difference in identified concentrations

Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or risk to each subject of the study.

Only the chulli water evaluation involves human subjects.  They are included because the study questions is directed at how well an intervention works in a genuine community setting.  The question cannot be addressed without involving human subjects.  This is a very low risk study.  Most study subjects will only be asked to complete a brief (15 minute) interview.  A subset of 25 households will be asked to provide a small water sample.  There is no water shortage in the area.  There is little benefit to the study participants.  However, if ways to improve the chulli system are identified in the study it is possible that study participants could eventually benefit.

The tubewell shock treatment component does not involve human subjects, but the work involves peoples’ water source.  Thus, we will take their permission using voluntary informed consent.  Potential benefits include chlorine shock treatment of the tubewell.  Risks of exposure to high levels of chlorine will be minimized by encouraging participants after treatment, to pump the well for 30 minutes to clear the chlorine.

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.

Not applicable

Literature Cited


Identify all cited references to published literature in the text by number in parentheses. List all cited references sequentially as they appear in the text. For unpublished references, provide complete information in the text and do not include them in the list of Literature Cited. There is no page limit for this section, however exercise judgment in assessing the “standard” length.                                                                       
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Dissemination and Use of Findings


Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Mention if the project is linked to the Government of Bangladesh through a training programme.


A written summary of all of this work will be provided to UNICEF by 31 December 2005.  In addition, we anticipate at least one publication in the Health and Science Bulletin on some aspect of this work, and 3 international scientific publications, one on the shock tube well treatment, one on the chulli water system efficacy, and one on the comparison of the  H2S kit to membrane filtration.

Collaborative Arrangements


Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between the applicant or his/her organization and the collaborating organization. (DO NOT EXCEED ONE PAGE)


This project is an individual contract under a broader collaborative agreement that exists between UNICEF at ICDDRB (UNICEF/PCA/2004/065)
Biography of the Investigators


Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.
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Head, Programme on Infectious Diseases and Vaccine Sciences
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5   Publications 

	Types of publications
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	a)   Original scientific papers in peer-review journals                               
	85

	b)   Peer reviewed articles and book chapters                                                               
	90

	c)   Papers in conference proceedings
	1

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	2

	c) Working papers
	0

	b)  Monographs
	0


6    Five recent publications including publications relevant to the present research protocol

        1) Macy JT, Dunne EF, Angoran-Benie YH, Kamelan-Tano Y, Kouadio L, Djai KA, Luby SP. Comparison of two methods for determining the presence and number of total coliforms and Escherichia coli in stored drinking water in Abidjan, Côte d’voire.  Journal of Water and Health In Press.
        2) Crump JA, Okoth GO, Slutsker L, Ogaja DO, Keswick BH, Luby SP. Effect of point-of-use disinfection, flocculation and combined flocculation-disinfection on drinking water quality in Western Kenya. Journal of Applied Microbiology. 2004; 97(1):225-31.
        3) Luby SP, Agboatwalla M, Hoekstra RM, Rahbar MH, Billhimer W, Keswick B. Delayed effectiveness of home-based interventions in reducing childhood diarrhea, Karachi, Pakistan. American Journal of Tropical Medicine and Hygiene. 2004 Oct; 71: 420-427.
        4) Hutin Y, Luby S, Paquet C. A large cholera outbreak in Kano City, Nigeria: The importance of hand washing with soap and the danger of street vended water. Journal of Water and Health. March 2003; 1:45-52.
        5)  Rangel J, Lopez B, Alvarez Mejia M, Mendoza C, Luby S. A novel technology to improve drinking water quality: a microbiologic evaluation of in home flocculation and chlorination in rural Guatemala. Journal of Water and Health. 2003 Mar; 1:15-22.       
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Biography of the Investigators
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List of ongoing research protocols  

(start and end dates; and percentage of time)

4.4.   As Principal Investigator
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	End date
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5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
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	c)   Papers in conference proceedings
	13

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	60

	d) Working papers
	0

	c)  Monographs
	0


6    Five recent publications including publications relevant to the present research protocol

1)     Islam, M.S., Kaisar A. Talukder, Nurul H. Khan, Zahid H. Mahmud, M. Ziaur Rahman, G. Balakrish Nair, Abul K.M. Siddique, Mohammad Yunus, David A. Sack, R. Bradley Sack, Anwar Huq and Rita R. Colwell. (2004). Variation of toxigenic Vibrio cholerae O1 in the aquatic environment of Bangladesh and its correlation with the clinical strains. Microbiology and Immunology. 48 (10): 773-777.
2)      Rita R Colwell, Anwar Huq, M. Sirajul Islam, K.M.A. Aziz, M. Yunus, N. Huda Khan, A. Mahmud, R. Bradley Sack, G.B. Nair, J. Chakraborty, David A. Sack, and E. Rossek-Cohen (2003). Reduction of cholera in a Bangldeshi village by simple filtration. Proceedings of National Academy of Sciences. 100: 1051-55.
3)     Islam,M.S., Huq, A., Siddika, A., Khan, M.N.H., Goldar, M.M., Sadique, M.A., Kabir, A.N.M.H. and Colwell, R.R. (2001). Microbiological analyis oftube- well water in a rural area of Bangladesh. Applied and Environmental Microbiology. 67: 3328-3330.
4)      Islam, M.S., Begum, A., Khan, S.I., Sadique, M.A., Khan, M.N.H.,Albert, M.J., Yunus, M., Huq, A. and Colwell, R.R. (2000). Microbiology of pond ecosystems in rural Bangladesh: its public health implications. The International Journal of Environmental Studies. 58:33-46. 

5)      Islam. M.S., Alam, M.J., Khan, S.I. and Huq, A. (1994). Faecal pollution of freshwater environments in Bangladesh. International Journal of Environmental Studies. 46: 161-165. 
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Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.
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(Also ABD in PhD programme in Department of Environmental Sciences and Engineering, School of Public Health, University of North Carolina at Chapel Hill)
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5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	0

	b)   Peer reviewed articles and book chapters                                                               
	2

	c)   Papers in conference proceedings
	1

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	

	e) Working papers
	

	d)  Monographs
	1


6    Five recent publications including publications relevant to the present research protocol

        1)
Unicef Water Quality Handbook (co-author with Greg Keast). New York, 2005.

        2) “Safe Water Technologies”, chapter in United Nations Synthesis Report on Arsenic in Drinking Water, 2001. Lead author, with Han Heijnen and Peter Wurzel.

        3)

        4)

        5)         
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Detailed Budget for New Proposal


Project Title:  Assessing and Improving drinking water quality following flooding

Name of PI: Steve Luby


Protocol Number:                                             Name of Division: HSID


Funding Source:       UNICEF                          Amount Funded (direct):                        Total:                      Overhead (%)


Starting Date:    15 July 2005                               Closing Date: 31 December 2005


Strategic Plan Priority Code(s):


[image: image2.wmf]Item

number

unit cost

UNICEF 

Costs

Sample collection supplies

Thermotolerant coliform membrane 

filtration 

  Shock treatment samples

180

$30.00

$5,400

  Chulli treatment samples

320

$30.00

$9,600

  H2S assessment

80

$30.00

$2,400

Enteric organism identification

150

$50.00

$7,500

Sulfur metabolizing organism 

identification

100

$50.00

$5,000

Parallel sampling

50

$30.00

Chlorine testing

30

$5.88

$176

Iron

60

$4.50

$270

pH testing

30

$3.32

$100

turbidity

30

$3.24

$97

Travel

$4,000

Personnel

months

%

monthly cost

Principle Investigator

9

15

$24,166

Laboratory supervisor

6

30

$9,800

$17,640

Microbiologist II

6

100

$335

$2,010

Statististician

2

35

$2,500

$1,750

Interviewers

2

100

$120

$240

Field research officer

6

200

$335

$4,020

Field supervisor

4

20

$900

$720

Laboratory supervision

$4,500

Printing, Communication 

$1,700

Total direct costs

$67,123

Indirect costs

$10,068

Total Costs

$77,192


Budget Justifications


Please provide one page statement justifying the budgeted amount for each major item.  Justify use of man power, major equipment, and laboratory services.


The costs for laboratory supplies are based on the number of tests and the per test costs.  The number of tests is derived from the objectives of the study.  The cost per test are the standard costs, when such costs are available. The membrane filtration test cost of $30 includes total coliform, thermotolerant coliform, and confirmatory E. coli testing. Two items are non-standard, that is the thorough enteric organism identification and the sulfur metabolizing organism identification.  This will require establishing some new techniques in the laboratory and consequently have a somewhat higher cost.  The transport costs are estimating travel for sample collection with the understanding that airfare may be needed to reach flooded regions. Transport costs will be billed according to actual expenses. 

Personnel costs include the laboratory supervisor who is responsible for developing the protocol for each of the laboratory tests, overseeing the implementation of the protocol, and final interpretation and quality control of the results.  The microbiologist will analyze samples.  The statistician will review the statistical analysis, and analyze the data comparing the results from standard membrane filtration versus the field kit.  The interviewers will administer the chulli questionnaires.  The field research officer will collect the water samples.  The field supervisor will oversee collection of samples and interviews.  Laboratory supervision offsets the cost of direct daily supervision in the environmental microbiology laboratory.  Printing and communication includes printing of questionnaires and partially offsetting costs of printing and distribution of the Health and Science Bulletin, the ICDDR,B publication in both English and Bangla that is sent to 7,000 decision makers in Bangladesh, and electronically to hundreds of others located internationally.  Results from these evaluations will be published in the Health and Science Bulletin.  The HSB costs $4750 per issue, or $1583 per article. The audited indirect costs of ICDDRB is 32%, though UNICEF caps indirect costs at 15%.

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR)


Steve Luby’s other funded grants include:

· PI of the Pneumococcal ADIP project, scheduled to run through April of 2006 with a total budget of $600,000

· PI of a $120,000 National Vaccine Program Office funded project to conduct a surveillance project to measure the rate of hospitalization and death from four vaccine preventable diseases that expires in April 2007. Grant number is unassigned. 

· PI of a $100,000 Nipah surveillance project that expires in October 2006.  Grant number is unassigned.

Other grants under consideration include:

PI of a $2,700,000 Nipah epidemiology proposal that would expire in January 2011
                                                                    APPENDIX 1

International Centre for Diarrhoeal Disease Research, Bangladesh

           Chuli water system Voluntary Consent Form


Title of the Research Project:    Assessing and improving drinking water quality following flooding    


Principal Investigator:  Steve Luby


Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/ her acceptance of participation by signing or thumb printing on this form.


Introduction:  Persons from ICDDR,B (Cholera hospital) and UNICEF are conducting an evaluation to learn more about how the Chulli water system works in peoples homes.  
Objective:  We are trying to better understand how often people use the chulli system, what they like and do not like about it.  
Procedure: If you agree to be part of the study, we will ask you several questions about your household, how you use water, and what your experience has been with the chulli water system.  This will take about 20 minutes.
Benefits: We hope to use the results of this study to decide if we should expand our use of the chulli water system, or make improvements in it, , but there are not any immediate benefits to your family for participating.  

Risks: There is no risk from participation in the study. We will only collect information related to your household.
Confidentiality: All data will be secured in a locked cabinet. All the information obtained from you will be used only for the purpose of the study. No one will get an access to the information other than study staff. Your name or other identifiers will not be reported in any publication. 

Voluntary participation: Taking part in the study is voluntary.  You may choose not to answer any or all of the questions that will be asked.  You have the right to refuse participation in this study.  

If you have any question about this research study you may contact Dr. Sirajul Islam at the telephone number 8811751-60. If you have questions about your right in the study, you may call Mr. Bijoy Saha at 8811751-60-extension number 2115 in ICDDR, B. If you agree to be interviewed for our study, please indicate that by putting your signature or left thumb impression at the specified space below. Thank you for your cooperation.

_________________________

___________________

___/______/________

Name of study representative 

Signature of Investigator

Date:

________________________________
                 __/______/________

Signature /thumb impression of Participant          

Date
                                                                    APPENDIX 2

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form – For households water samples


Title of the Research Project:    Assessing and improving drinking water quality following flooding    


Principal Investigator:  Steve Luby


Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/ her acceptance of participation by signing or thumb printing on this form.


Introduction:  Persons from ICDDR,B (Cholera hospital) and UNICEF are conducting an evaluation to learn more about how the Chulli water system works in peoples homes.  
Objective:  We are trying to better understand how well the chulli system kills dangerous germs in drinking water. 
Procedure: If you agree to be part of the study, we will collect 3 water samples from you today, and return 3 more times to collect water samples.  We will collect one half liter of water from untreated water that is ready to go through the chulli system, one half liter of water that has just come through the chulli system, and one half liter of your drinking water.  
Benefits: We hope to use the results of this study to decide if we should expand our use of the chulli water system, or make improvements in it, but there are not any immediate benefits to your family for participating.  

Risks: There is no risk from participation in the study. We will only collect water samples from your household.
Confidentiality: All data will be secured in a locked cabinet. All the information obtained from you will be used only for the purpose of the study. No one will get an access to the information other than study staff. Your name or other identifiers will not be reported in any publication. 

Voluntary participation: Taking part in the study is voluntary.  You may choose not to answer any or all of the questions that will be asked.  You have the right to refuse participation in this study.  

If you have any question about this research study you may contact Dr. Sirajul Islam at the telephone number 8811751-60. If you have questions about your right in the study, you may call Mr. Bijoy Saha at 8811751-60-extension number 2115 in ICDDR, B. If you agree to be interviewed for our study, please indicate that by putting your signature or left thumb impression at the specified space below. Thank you for your cooperation.

_________________________

___________________

___/______/________

Name of study representative 

Signature of Investigator

Date:

________________________________
                 __/______/________

Signature /thumb impression of Participant          

Date


Date
Signature of Investigator/ or agents                                                                              Signature of Subject/ Guardian

 Date:                                                                                                                                   Date:



APPENDIX 3

International Centre for Diarrhoeal Disease Research, Bangladesh

Chlorine Shock TreatmentVoluntary Consent Form


Title of the Research Project:    Assessing and improving drinking water quality following flooding    


Principal Investigator:  Steve Luby


Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/ her acceptance of participation by signing or thumb printing on this form.


Introduction:  Persons from ICDDR,B (Cholera hospital), UNICEF, and DPHE are conducting an evaluation to learn more about what to do when a tubewell becomes flooded.  
Objective:  We are trying to understand whether putting chlorine in a well after it becomes flooded makes the well safer.  
Procedure: If you agree to be part of the study, we will collect a water sample from your tubewell.  Among all of the contaminated tubewells we find, we will treat half with chlorine, and not treat the other half.  We will check for contamination the day after treatement and 7 days later.  If your tubewell is selected for treatment, we will open the top of the well, and pour down a solution of chlorine and water.  We will request that you not use the tube well for 12 hours.  After 12 hours, you will pump water for 30 minutes from the well or until it no longer smells like chlorine.  If your tubewell was in the untreated group, and you want us to treat your tubewell with chlorine, we will do so after the 7 day sample is collected.    Overall, we expect this activity to require 40 minutes of your time.
Benefits: You will learn if your tubewell is contaminated with bacteria.  You will have the option of having your tubewell disinfected with chlorine.  

Risks: The chlorine used to treat the tubewells has a smell and taste that many people find unpleasant.  If you drank high doses of chlorine for a long time, it would harm your familie’s health, but after pumping the well and the smell has disappeared, there is no risk to your family.  In fact, putting chlorine in the water is a standard way to improve the safety of drinking water.
Confidentiality: All data will be secured in a locked cabinet. All the information obtained from you will be used only for the purpose of the study. No one will get an access to the information other than study staff. Your name or other identifiers will not be reported in any publication. 

Voluntary participation: Taking part in the study is voluntary.  You may choose not to answer any or all of the questions.  You have the right to refuse participation in this study.  

If you have any question about this research study you may contact Dr. Sirajul Islam at the telephone number 8811751-60. If you have questions about your right in the study, you may call Mr. Bijoy Saha at 8811751-60-extension number 2115 in ICDDR, B. If you agree to be interviewed for our study, please indicate that by putting your signature or left thumb impression at the specified space below. Thank you for your cooperation.

_________________________

___________________

___/______/________

Name of study representative 

Signature of Investigator

Date:

________________________________
                 __/______/________

Signature /thumb impression of Participant          

Date
Appendix 4

Draft Chulli Household Questionnaire

Collect information on demographics, water handling practices, water practices before and after, likes and dislikes of the chulli water system, and if they stopped using it why they did so.
PART A: Location

1. Name of Interviewer:


1.1 Date of Interview:



1.2. Upazila

1.3. Union
1.4 Village



1.5. Household ID

1.6. Head of Household 





1.7 Respondent

1. female head of household

2. male head of household

3. other  ________________

1.8 How many persons live in this household?  


1.9 How many children under the age of 5 years live in this household?  __________

1.10 Is the head of household able to read the newspaper?

1. yes

2. no

3. not sure

PART B: Water

2.0  Do you believe that arsenic is something that people in this area should worry about?

1. yes

2. no

3. not sure

2.1 Do you know anyone personally who has suffered from arsenic poisoning?

1. yes

2. no

3. not sure

2.2 Do you believe that drinking water sometimes makes your family ill?

1. yes

2. no

3. not sure

2.3 How many months ago did you get this Chulli System?  




2.4. Did you pay Taka for this? 

1. yes     2.5  If yes, how much did you pay? ________________

2. no

3. not sure

2.5 What was your source of water before you got the Chulli system?

1. tubewell

2. pond

3. stream

4. rainwater

5. other (specify) _______________


2.6 Before you had the Chulli system did you do anything to treat your water before drinking it?

1. yes

2. no

3. not sure

   2.7  If yes to 2.6, how did you treat your water?  


1. boiling


2. alum


3. other (specify) ____________

             4. not sure


2.8 Are you using the Chulli system these days?

1. yes

2. no

3. not sure

If no or not sure, skip to 2.10

2.9  Where do you get water to use with the chulli system? 

1. tubewell

2. pond

3. stream

4. rainwater

5. other (specify) _______________
2.10 When was the last time you used the Chulli system?


1. today


2. yesterday


3. within the last week (2 – 7 days ago)


4. within the last month (8 – 30 days ago)


5. more than 30 days ago


6. not sure

2.11  How many times yesterday did you prepare water using the Chulli system?   _________

2.12  How many kolshis of water did you prepare yesterday?  ___________

2.13 How long does it take for Chulli treated water to cool before it can be drunk?  ________ minutes

2.14 How many hours do you usually store the Chulli treated water before your family drinks it?  _________

2.15 How many containers to you use to cool and store Chulli treated water?  ___________

2.16 What type of vessel to you use to store your Chulli treated water?

1. aluminum kolshi

2. bucket

3. clay pot with narrow mouth

4. clay pot with wide mouth

5. other

2.17 Is your water storage container covered?

1. yes

2. no

3. not sure

2.18 How often does your family drink water in your home that was not treated with the Chulli system


1. Everyday


2. a few times each week


3. occasionally


4. never


5. not sure

2.19 Does you family use Chulli water for (circle all that apply):

1. drinking

2. preparing food

3. washing dishes

4. handwashing

6. bathing

2.20 How much water do you use now, compared to before you got the chulli?

1.       Same amount

2.       More now

3.       Less now

4.       Not sure

2.21 Does the Chulli system make enough water for your family?

1. yes

2. no

3. not sure

2.22 Do you routinely treat water with your Chulli system for your neighbors?

1. yes    2.21 If yes, for how many households?  _____________

2. no

3. not sure

Likes & Dislikes

3.0 What do you think of the taste of the Chulli treated water?

1. taste better than the water we drank before we had the Chulli 

2. taste worse than the water we drank before we had the Chulli

3. tastes the same as the water we drank before we had the Chulli

4. not sure

3.1 What do you think of the time required to prepare drinking water through the Chulli system?

1. takes too much time

2. amount of time is reasonable

3. not sure

3.2 Do you believe the Chulli system requires you to burn more fuel for your cooking?

1. yes

2. no

3. not sure

3.3  What do you like about the Chulli system?    _______________________________________________

3.4 What don’t you like about the Chulli system?  ______________________________________________

3.5 Do you believe the Chulli water system improves the health of your family?

1. yes       3.51  If yes, in what way?___________________________________________________

2. no

3. not sure

3.6 If your Chulli water system was stolen, how much would you be willing to pay to replace it?  TK______  

3.7 Do you have any suggestions to improve the Chulli system?  ___________________________________

OBSERVATION

4.0  Is their water in the intake reservoir of the Chulli system?


1. yes


2. no

4.1  Is the water storage container covered?

1. yes

2. no

3. not applicable

4.2 How to they collect water from the water container?


1. Pour into another container


2. Dip cup or ladle into container


3. Other (describe) 





 Appendix 5   Chlorine Disinfection of Flooded Shallow Tubewells Instructions

The current UNICEF/DPHE protocol for disinfection of flooded tubewells as described in the flood leaflet “Joruri Shasthabarta” is:


[image: image3]
The protocol makes no recommendation for how long the chlorine solution should be left in the well, or to use different amounts of chlorine solution for wells of different depths.

A study conducted in the 2004 floods found that this treatment was ineffective in improving water quality. The reasons for this are suspected to be:

- An insufficient volume of chlorine solution was added. A 100 foot well contains about 35 litres of water, so 10 litres does not even reach the screen, except through diffusion. For deeper wells the problem is even more serious.

- An insufficient contact time was used. Reportedly, a 30 minute contact time is practiced, and this was the procedure evaluated last year. Other resources on chlorine disinfection of wells recommend allowing several hours of contact time.

- Some of the bacterial contamination found in the well water is suspected to be caused by poor construction rather than submersion in the floods. Many private tubewells have no sanitary platform, and wells are often located very close to latrines. 

An alternate tubewell disinfection protocol is proposed to address the first two issues. The third issue must be handled through a broader campaign to improve site selection, construction, and general hygiene.

New Protocol: Disinfection of Tubewells

1. Pump well continuously to clear flood water. Pump shallow tubewells for 5 minutes, and deep tubewells for 30 minutes, Tara hand Pumps for twenty minutes .

2. Prepare concentrated chlorine solution Fill a 20 litre bucket with water and dissolve appropriate amount of bleaching powder (See table below). 

3. Allow lime to settle out of solution (allow at least 20 minutes), and decant concentrated bleach solution to a second 20 litre bucket. Discard lime sediment from first bucket.

4. Open pump head. 

Number 6 pump: (a) remove pump head completely; or (b) remove head cover, handle, piston and plunger without removing the pump head, so that chlorine solution can be poured directly in through the pump head.

Tara pump:  (a) remove foot valve assembly (b) remove piston assembly (c) remove pump handle with pump rod assembly. 

5. Calculate appropriate number of 20 litre buckets of bleaching solution to be used (See table below). 

6. Pour part of the concentrated bleach solution into the first 20 litre bucket, and fill the rest of the bucket with water. If two buckets are required, use half of the concentrated solution, if three buckets are required, use one third of the concentrated solution, etc., so that the concentrated solution will be divided approximately equally among the buckets. 

7. Pour chlorine solution from first bucket into the well, using a funnel. 

8. Repeat steps 6 and 7 until the number of required buckets have been added to the well. Replace pump head. For Tara, replace rod assembly, handle, piston assembly and foot valve.

9. Allow chlorine solution to sit in the well overnight (at least 12 hours). The following day, pump the well until water does not smell of chlorine.

Bleaching powder and bucket requirements

	Well depth (ft)
	Teaspoons Bleaching Powder Required
	Buckets (20 L) of bleaching solution required

	0-60
	3
	2

	61-80
	4
	2

	81-100
	5
	3

	101-120
	6
	3

	121-140
	7
	4

	141-160
	8
	4

	161-180
	9
	5

	181-200
	10
	5


For deeper wells, calculate the amount of bleaching powder required to have one teaspoon per 20 feet of depth. One bucket of bleaching solution is required per 40 liters of depth. For example, a 700 foot tubewell would require 35 teaspoons of bleaching powder, and 17.5 (say 18) 20 litre buckets. For deep tubewells the bleaching powder may be dissolved in more than one bucket to produce the concentrated chlorine solution.
Tom Clasen

London School of Hygiene and Tropical Medicine
Should you define controls more carefully?  Is this the previous UNICEF practice of well chlorination or no chlorination at all?  


We have now specified that the controls are untreated wells.  We are not interested in further evaluation of UNICEF previous method of well chlorination because the prior study clearly showed that this approach had no demonstrable effect.  
I am a bit unclear throughout on this comparison.  Most H2S tests that I am familiar with are presence absence tests.  Is yours quantifiable?  If not, are you concerned about how much of comparison you can actually make between this P/A  test and the quantification you will get from your membrane filtration tests?  

The H2S kit is a presence absence test.  Membrane filtration can also be analyzed and compare in terms of presence and absence.  This is sufficient for sensitivity and specificity assessment.
I’m not that familiar with H2S tests, but I did not understand them to be particularly “rapid”.  Is the NGO forum test different in this regard?

While H2S tests do require 24 hours of incubation to provide results, they do not require extensive set up and processing time in the microbiology lab.  We have removed the word “rapid” from the description.
As you may have gathered from an earlier comment, I am a bit confused whether your objective is to evaluate the international (WHO/Gibb) method or comparing that to the 2004 UNICEF method.  If the later, and you will be using the previously-cited 2004 data (which seems fairly limited), you may want to explain in your analysis section how you will compare the two data sets.  


We have clarified the comparison is versus no treatment, and provided more data from the 2004 study.
I’m not sure if this is true.  As I’m sure you know, many NGOs and researchers (including ourselves) use apparatus specifically designed to do membrane filtration in the field with relatively little training.  I don’t disagree with the point you are making, but I would not overstate it. We have used the Oxfam/Surrey DelAgua and others  for some time, and assume that someone has evaluated its field performance.

While many other approaches are used, rarely are they standardized.  UNICEF is particularly interested in confirming the methods that they are basing program on are consistent with standardized methods.  
Don’t you also need to do the reverse, i.e. for samples where the H2S is negative and the standard methods positive, determine what organisms the H2S may have missed by identifying the colonies on the membrane?

Yes, but this is inherent in the design, in that we have a thorough separate evaluation for enteric organisms.  If they are identified here, and the H2S test is negative, it will be clear which organisms the H2S test missed.
The questionnaires obviously provide more quantifiable results, but I wonder if you would not get at these issues in better through in-depth interviews.  Perhaps consider using them with the discontinued users.

We agree that in-depth interviews would provide richer information on attitudes.  We have added 8 in-depth interviews as part of the evaluation.
Any need to justify the 25 households repeatedly tested?  

The 100 tests was a UNICEF specification.  We chose to break those up into 25 households that would be repeatedly tested so we could look at contamination at different times, unconfounded by the variation of evaluating different sources.
Not sure these sample sizes for H2S testing  have been justified anywhere.

Again the number of tests were a UNICEF specification.  The 180 tests is much larger than the median sample size of H2S reports in the literature.
Should you include some positive and negative controls?

Positive and negative controls will be included.
As you know, I’m not a microbiologist, but I would be concerned about introducing a bias here by doing the H2S test immediately in the field while putting the rest of the sample on ice for  several hours before analyzing it.  Couldn’t you transport the complete sample back to the lab on ice and then divide it among the H2S and other tests?  You are mainly interested in comparing sensitivity/specificity, not whether these tests are field friendly.  

The point is well taken.  UNICEF is interested in how the H2S  kit performs compared to what would happen if they sent all of their samples in for full standard evaluation.  The deeper scientific question is what would happen if essentially identical water with identical handling was treated by each of these two methods.  Since the H2S tests are inexpensive, we have added an inoculation at the time of the membrane filtration inoculation to permit us to answer this question, i.e. now we have two inoculations for each water sample to permit us to answer both questions.  
Are the 50 water samples for the portable membrane filtration kits for the above samples?  Which?  Why 50?

We have added some explanation about how we will choose these 50 water samples.  Again, the sample size of 50 was at UNICEF’s request.
I would report, too, on residual chlorine for the 24 hr samples and compare this with recommended levels.

This was planned, but has now been specified.
For the Chulli evaluation, do you need to adjust for repeated measurements in the same household?

We have clarified how we will account for the clustered design in the analysis.
In connection with the tubewell part of the investigation, might you identify and mark the wells that you determine to be safe or faecally contaminated in order to provide the community with guidance to safer sources of drinking water?

This is a good question without an easy answer.  In a cross sectional survey of 2,000 tubewell water samples collected from 274 communities across Bangladesh 54% were contaminated with thermotolerant coliforms.  Thus, we expect to find a lot of contaminated tube wells.  The public health significance of this contamination is an open question.  Notably, what limited data are available do not demonstrate any reduction in diarrheal disease when the population shifted from heavily contaminated surface water to tube wells 3 decades ago.  The current paradigm is that even if a family has a non-contaminated tube-well, there is so much other fecal contamination in their environment that their daily ingestion of fecal organisms is large enough that it is not materially affected by the relatively low levels of contamination in typical tube wells.  We believe that diarrhea prevention remains an important objective in Bangladesh, and that figuring out the role of safe water, and tubewells is an important part of that agenda.  It is an agenda, that in the large, we are embracing.  However, with our current state of information and understanding, we do not believe that a single positive H2S test provides actionable information for families using tube wells.  The field team would not be in a position to identify water that was clearly safer.  Thus, we don’t have any plans to inform residents regarding the specific result from their tubewell.
Protocol Reviewer: Padmini Srikantiah

University of California, San Francisco

It may be useful to explain a bit of what exactly a tubewell is (if audience won’t know for sure), what shock chlorine treatment means, and how flooding of a tubewell is defined.  (I know you do the last part in the methods section, but would be helpful to have a picture of what is meant by that earlier)

The local review audience will be familiar with tube wells.
The chulli system is very interesting.  But, public health officials would likely encounter similar difficulty to effectively distribute a system like this, with diminished infrastructure, in time of floods. Is the idea more to establish the chulli system more as an everyday system to use (i.e. implemented in non-flood periods, that would convey protection against waterborne diseases during both flood and non-flood times).

Arguing that the chulli system is part of a response to flooding is a bit of a stretch, but for funding reasons UNICEF wanted all of these activities to fit under the broader category of flood mitigation.  The reviewer is correct in that we are interested in seeing how it performs as an everyday system.  However, if it became more widely available, it could become a flood mitigation option, specifically because it can treat very large volumes of water.
What exactly are the standard methods?  I imagine they are not as exhaustive as what is planned in the study.  Standard membrane filtration?

The standard methods for evaluating contamination of drinking water is membrane filtration testing for thermotolerant coliform and E. coli concentration.  We have now clarified this in the protocol.
Would be helpful to elaborate a bit more –the difficulties of current methods of transport- time and equipment involved; and the potential benefits of performing filtration in the field.


Further description has been added.
Is it “at least” six hours, or an actual standardized time.  Would imagine the latter is preferable.


The recommendations are for at least 6 hours.  In practice this often means overnight.  We want to keep the practices for the study, consistent with the international recommendations.  We have now specified 12 hours.
How much time would elapse between determining a tubewell is contaminated, and implementing chlorine shock treatment.  If it is on the order of a few days, the levels may change (?increased contamination) between initial detection and time of chlorine treatment.  If so, would it be best to get “pre-treatment” measurements for both the intervention and control wells on the same day as CST?


We envision that a few days will elapse between the rapid result test, and the randomization for shock treatment or not.  A pretreatment membrane filtration sample will be drawn on the day of treatment (or the sampling day of non-treatment if the particular well is so randomized.)  We have added language to attempt to clarify this.
Not sure this is absolutely necessary—but a thought:  If there are households in this community in which the chulli system has not been implemented, would it be useful to collect data from them on standard water handling practices.  I guess the concern is that chulli household may not accurately reflect “pre-chulli” practices so well, if they know that their practices have improved for the better since implementation of chulli.

We are not planning to collect water handling practice information from non-chulli adopters, because we believe they are likely to be quite different from chulli adopters, and so any comparison will be difficult to interpret.  Among adopters their recall of practices, even if somewhat inaccurate can provide useful insight on their perceptions and attitudes.  Insights that would be relevant for scaling up.
Is there a particular study site for this?  And is timing of this component of the study linked at all to the timing of flooding?

To conserve funds these comparisons will be nested into the other water evaluation activities.
At what time?  Immediately after, or 24 hours, or 7 days—or all of the above?

 We have clarified that the primary outcome is effectiveness at 24 hours and 7 days.


                           Check List


      After completing the protocol, please check that the  following selected items have been included.

1.  Face Sheet Included                            


2.  Approval of the Division Director on Face Sheet   


3.  Certification and Signature of  PI on Face Sheet, #9 and #10


4.  Table on Contents

5. Project Summary 


6.  Literature Cited


7. Biography of Investigators


8.  Ethical Assurance


9.  Consent Forms


10.  Detailed Budget 

To                        : 






Date: 
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Subject                : 
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AvšZR©vwZK D`ivgq M‡elYv †K›`ª, evsjv‡`k
kK& †K¬vwib Øviv cvwb cwi‡kva‡bi m¤§wZ cÎ

M‡elYvi wk‡ivbvg:  eb¨v cieZ©x Lvevi cvwbi gvb wbY©q Ges Dbœqb |

cÖavb M‡elK :  w÷f jywe

M‡elYvq AšZf©yw³i c~‡e©, AskMªnYKvix‡K Aek¨B M‡elYvi D‡Ïk¨, c×wZ, DcKvixZv Ges SuywK m¤ú‡K© Rvbv‡Z n‡e|  Zv‡`i‡K mKj c×wZi eY©bv I c×wZ m¤úwK©Z SuywK, e¨envi, weiwZ Kvj, †cŠb:cywbKZv I cÖPÛZv m¤ú©‡K AewnZ Ki‡Z n‡e|  AskMªnYKvixi mKj cÖ‡kœi m‡šZvlRbK Reve w`‡Z n‡e Ges Zv‡K eySv‡Z n‡e †h, GwU wbZvšZB †¯^”Qv†mevg~jK AskMÖnY| wkï‡`i †¶‡Î Z‡`i wcZvgvZv ev AvBbvbyM Awffve‡Ki m¤§wZ MÖnY Ki‡Z n‡e|  AskMÖnYKvix Aek¨B GB c‡Î Zvi ¯^v¶i ev e„×v½yjxi Qvc Øviv M‡elYvq AskMÖnY wbwðZ Ki‡e|

m~Pbv:  AvB,wm,wW,wW,Avi,we (K‡jiv nvmcvZvj), BDwb‡md Ges wW,wc,GB”,B-Gi weÁvbxiv eb¨v cieZ©x bjK~‡c wK Ki‡Z n‡e Zv fv‡jvfv‡e Rvbvi Rb¨ M‡elYv Ki‡Q|

D‡Ïk¨:  eb¨v cieZ©x bjK~‡c †K¬vwib e¨envi K‡i bjK~c wbivc` Kiv hvq wKbv Avgiv Zv eySvi †Póv KiwQ|

c×wZ:  Avcwb hw` Avgv‡`i M‡elYvq Ask MÖn‡Y m¤§Z nb Z‡e Avgiv Avcbvi bjK~c †_‡K cvwbi GKwU bgybv msMÖn Kie| Avgv‡`i cvIqv mKj RxevYy Øviv `~wlZ bjK~‡ci g‡a¨ A‡a©K msL¨K †K¬vwib Øviv cwi‡kvwaZ Kie Ges evwK A‡a©K Kie bv| Avgiv cwi‡kva‡bi c‡ii w`b Ges cybivq mvZw`b c‡i bjK~‡ci `~lY cix¶v Kie| hw` Avcbvi bjK~cwU cwi‡kva‡bi Rb¨ wbe©vwPZ nq, Z‡e Avgiv Avcbvi bjK~cwUi Dc‡ii Ask Ly‡j †K¬vwib wgwkªZ cvwb †X‡j †`e Ges 12 N›Uv

ch©šZ bjK~cwU e¨envi bv Kivi Rb¨ Aby‡iva Kie| 12 N›Uv ci Avcwb 30 wgwbU bjK~cwU †P‡c cvwb †ei Ki‡eb A_ev †K¬vwi‡bi MÜ `~i bv nIqv ch©šZ Pvc‡Z _vK‡eb| hw` Avcbvi bjK~cwU †K¬vwib Øviv  cwi‡kva‡bi Rb¨ wbe©vwPZ bv nq wKš‘ Avcwb hw` †K¬vwib Øviv bjK~cwU cwi‡kvab Ki‡Z Pvb, Zvn‡j Avgiv mßgw`‡b bgybv msMÖ‡ni ci Zv K‡i w`e| m‡e©vcwi, Avgiv Avkv Kwi, Avgv‡`i Kvh©µ‡g Avcbvi 40 wgwbU mgq e¨q n‡e|

DcKvixZv: e¨vK‡Uwiqv Øviv Avcbvi bjK~cwU `~wlZ wKbv Zv Rvb‡Z cvi‡eb| B”Qv Ki‡j †K¬vwib Øviv Avcbvi bjK~cwU cwi‡kvwaZ Ki‡Z cvi‡eb|

SzuwK :  †h †K¬vwib Øviv bjK~cwU cwi‡kvab Kiv nq Zvi MÜ I ¯^v` A‡b‡Ki Kv‡Q AcQ›`bxq| hw` Avcwb `xN©w`b AwZgvÎvi †K¬vwibhy³ cvwb cvb K‡ib, Zvn‡j GwU Avcbvi I Avcbvi cwievie‡M©i ¯^v‡¯’¨i ¶wZ Ki‡e| wKš‘ bjK~cwU †_‡K cvwb †P‡c †ei K‡i w`‡j Ges †K¬vwi‡bi MÜ `~i n‡j Avcbvi cwievi e‡M©i †Kvb SuywK _vK‡e bv| e¯ZyZ: Lvevi cvwbi gvb Dbœq‡bi Rb¨ †K¬vwib e¨enviB mwVK cš’v|

‡MvcbxqZv: mg¯Z DcvË wbivc‡` msiw¶Z _vK‡e| Avcbv‡`i wbKU n‡Z msM„nxZ mg¯Z Z_¨ ïaygvÎ GB M‡elYvi Kv‡R e¨eüZ n‡e| Avgv‡`i M‡elK Qvov GB Z_¨ Ab¨ †KD Rvb‡Z cvi‡e bv| Avcbvi bvg ev Ab¨vb¨ cwiPq †Kvb cÖKvkbvq cÖKvwkZ n‡e bv|

†¯^”Qv‡mex wnmv‡e AskMÖnY t  GB M‡elYvq AskMÖnY GKwU †¯^”Qv‡mevg~jK KvR | Avcwb B”Qv Ki‡j  Avcbvi  evox I †Q‡j †g‡qi ¯^v¯’¨ m¤úwK©Z mKj cÖ‡kœi DËi bvI w`‡Z cv‡ib | GgbwK  Avcwb  PvB‡j GB M‡elYvq AskMÖnY bvI Ki‡Z cv‡ib|

G M‡elYv m¤c‡K© Avcbvi †Kvb  cÖkœ _vK‡j  Avcwb 8811751-60 ( ewa©Z 2407) b¤^‡i ‡dvb K‡i  Wt wmivRyj Bmjv‡gi m‡½ K_v ej‡Z cv‡ib | GB M‡elYvq Avcbvi AwaKvi m¤úwK©Z  †Kvb  cÖkœ _vK‡j  Avcwb  Rbve  weRq mvnv‡K 8811751-60 ( ewa©Z 2115) b¤^‡i ‡dvb Ki‡Z cv‡ib| Avcwb hw` mv¶vrKvi w`‡Z m¤§Z nb Zvn‡j AbyMÖn c~e©K wb‡æ Avcbvi ¯^v¶i ev wUcmwn w`b| Avcbvi mn‡hvMxZvi Rb¨ ab¨ev`|

M‡elYv cÖwZwbwai bvg 


   AbymÜvbKvixi  ¯^v¶i 

  
ZvwiL
------------


AskMÖnYKvixi  ¯^v¶i / e„×v½ywji Qvc 





ZvwiL    ------------

cwiwkó 2

AvšZR©vwZK D`ivgq M‡elYv †K›`ª, evsjv‡`k

M„n¯’vwji Kv‡R e¨eüZ cvwbi Rb¨ m¤§wZcÎ

M‡elYvi wk‡ivbvg: eb¨v cieZ©x Lvevi cvwbi gvb wbY©q Ges Dbœqb|

cªavb M‡elK: w÷f jywe

M‡elYvq AšZ©fyw³i c~‡e©, AskMªnYKvix‡K Aek¨B M‡elYvi D‡Ïk¨, c×wZ, DcKvixZv Ges SuywK m¤ú‡K© Rvbv‡Z n‡e|  Zv‡`i‡K mKj c×wZi eY©bv I c×wZ m¤úwK©Z SuywK, e¨envi, weiwZKvj, †cŠbtcywbKZv I cÖPÛZv m¤ú©‡K AewnZ Ki‡Z n‡e|  AskMªnYKvixi mKj cÖ‡kœi m‡šZvlRbK Reve w`‡Z n‡e Ges Zv‡K eySv‡Z n‡e †h, GwU wbZvšZB †m”Qv†mevg~jK AskMÖnY| wkï‡`i †¶‡Î Z‡`i wcZvgvZv ev AvBbvbyM Awffve‡Ki m¤§wZ MÖnY Ki‡Z n‡e|  AskMÖnYKvix Aek¨B GB c‡Î Zvi ¯^v¶i ev e„×v½yjxi Qvc Øviv M‡elYvq AskMÖnY wbwðZ Ki‡e|

m~Pbv: AvB,wm,wW,wW,Avi,we (K‡jiv nvmcvZvj) Ges BDwb‡m‡di weÁvbxiv gvby‡li evox‡Z Pzj­x cvwb weï×KiY cÖwµqv wKfv‡e KvR Ki‡Q Zv fvjfv‡e Rvbvi Rb¨ M‡elYv Ki‡Q|

D‡Ïk¨: Pyj­x cvwb weï×KiY c×wZ wKfv‡e Lvevi cvwbi ¶wZKviK RxevYy aŸsm Ki‡Q Zv fvjfv‡e Rvbvi Rb¨ Avgiv †Póv KiwQ|

c×wZ: hw` Avcwb Avgv‡`i M‡elYvq AskMÖn‡Y m¤§Z nb, Zvn‡j Avgiv AvR wZbwU cvwbi bgybv msMÖn Kie Ges cieZ©x‡Z AviI wZbevi cvwbi bgybv msMÖn Ki‡Z Avme| Avgiv Pzj­x‡Z †`qvi c~‡e© Acwi‡kvwaZ AvavwjUvi cvwb, Pyj­x‡Z weï× nIqvi ci Avav wjUvi cvwb Ges AvavwjUvi Lvevi cvwb msMÖn Kie |

DcKvixZv: Avgiv Avkv KiwQ Avgv‡`i M‡elYvi djvdj †_‡K Pzj­x Øviv cvwb wek~× KiY c×wZi cÖmvi I Dbœqb NU‡e hw`I Zvr¶wbK  fv‡e Avcbvi cwievi Ask Mªn‡bi Rb¨ we‡kl †Kvb DcKvi cv‡e bv| 

SzuwK :  GB  M‡elYvq  AskMÖn‡Y Avcbv‡`i  †Kvb SuzwK  †bB| Avgiv ïay Avcbv‡`i evmvevoxi cvwb msMªn Kie|

‡MvcbxqZv: mg¯Z DcvË wbivc‡` msiw¶Z _vK‡e| Avcbv‡`i wbKU n‡Z msM„nxZ mg¯Z Z_¨ ïaygvÎ GB M‡elYvi Kv‡R e¨eüZ n‡e| Avgv‡`i M‡elK Qvov GB Z_¨ Ab¨ †KD Rvb‡Z cvi‡e bv| Avcbvi bvg ev Ab¨vb¨ cwiPq †Kvb cÖKvkbvq cÖKvwkZ n‡e bv|

†¯^”Qv‡mex wnmv‡e AskMÖnY:  GB M‡elYvq AskMÖnY GKwU †¯^”Qv‡mevg~jK KvR | Avcwb B”Qv Ki‡j  Avcbvi  evox I †Q‡j †g‡qi ¯^v¯’¨ m¤úwK©Z mKj cÖ‡kœi DËi bvI w`‡Z cv‡ib | GgbwK  Avcwb  PvB‡j GB M‡elYvq bvI AskMÖnY Ki‡Z cv‡ib|

G M‡elYv m¤c‡K© Avcbvi †Kvb  cÖkœ _vK‡j  Avcwb 8811751-60 ( ewa©Z 2407) b¤^‡i ‡dvb K‡i  Wt wmivRyj Bmjv‡gi m‡½ K_v ej‡Z cv‡ib | GB M‡elYvq Avcbvi AwaKvi m¤úwK©Z  †Kvb  cÖkœ _vK‡j  Avcwb  Rbve  weRq mvnv‡K 8811751-60 ( ewa©Z 2115) b¤^‡i ‡dvb Ki‡Z cv‡ib| Avcwb hw` mv¶vrKvi w`‡Z m¤§Z nb Zvn‡j AbyMÖn c~e©K wb‡æ Avcbvi ¯^v¶i ev wUcmwn w`b| Avcbvi mn‡hvMxZvi Rb¨ ab¨ev`|

M‡elYv cÖwZwbwai bvg 


   AbymÜvbKvixi  ¯^v¶i 

  
ZvwiL
------------


AskMÖnYKvixi  ¯^v¶i / e„×v½ywji Qvc 





ZvwiL ------------


Awffve‡Ki ¯^v¶i / e„×v½ywji Qvc






 ZvwiL------------

cvwievwiK Pzj­x e¨env‡ii Lmov cÖkœcÎ

cwiwkó 4

Pzj­xi cvwb e¨env‡ii Av‡M I c‡i, cQ›`bxq Ges AcQ›`bxq w`K¸‡jv Ges hw` Pzj­xi cvwb e¨envi eÜ Kiv nq Zvn‡j †Kb Kiv nj Zvi Dci Z_¨ msMÖn|

1g LÛ t  ¯’vb

1)
cÖkœKvixi bvgt                   


1.1 
mv¶vr MÖn‡bi ZvwiLt 

1.2
Dc‡Rjvt




 1.3
BDwbqbt

1.4 MÖvgt

1.5 evox mbv³Kib bst
 1.6
cwiev‡ii cÖavbt

1.7 DIi`vZvt

1) cwiev‡ii gwnjv cÖavb

2) cwiev‡ii cyi“l cÖavb

3) Ab¨vb¨

1.8 cwiev‡ii m`m¨ msL¨v KZ?

1.9 cwiev‡ii cuvP ermi eq‡mi bx‡P wkïi msL¨v KZ?

1.10 cwiev‡ii cÖavb wK Le‡ii KvMR co‡Z cv‡ib?

1) nu¨v

2) bv

3) wbwðZ bv

2q LÛ : cvwb

2.0 Avcwb wK g‡b K‡ib †h GB GjvKvi †jvK‡`i Rb¨ Av‡m©wbK GKwU wPš—vi KviY?

1) n¨uv

2) bv

3) wbwðZ bv

2.1 Avcwb wK Ggb KvD‡K Rv‡bb †h Av‡m©wb‡Ki Kvi‡b Amy¯’ n‡q‡Q?

1) n¨uv

2) bv

3) wbwðZ bv

2.2 Avcwb wK g‡b K‡ib †h Lvevi cvwbi Kvi‡b gv‡S gv‡S Avcbvi cwiev‡ii †KD Amy¯’ n‡q c‡o?

4) nu¨v

5) bv

6) wbwðZ bv

2.3 KZ gvm c~‡e© Avcwb GB Pzj­wxU †c‡q‡Qb?

2.4 GB R‡b¨ Avcbvi †Kvb UvKv LiP n‡q‡Q wK?

7) nu¨v

8) bv

9) wbwðZ bv

2.5 hw` nu¨v nq, Z‡e KZ UvKv e¨q K‡i‡Qb?

2.6 GB Pzj­x e¨env‡ii c~‡e© Avcwb cvwbi †Kvb Drm e¨envi Ki‡Zb?

1) bjK~c

2) cyKzi

3) Lvj

4) e„wói cvwb

5) Ab¨vb¨ (D‡j­L Ki“b) 

2.7 Pzj­x e¨env‡ii c~‡e© Avcwb wK LvIqvi cvwbi †Kvb cªKvi weï× Kib c×wZ e¨envi Ki‡Zb?

1) n¨uv

2) bv

2.8 hw` 2.7 Gi DIi n¨uv nq, Z‡e wK c×wZ‡Z cvwb weï× Ki‡Zb?

1) dzUv‡bv

2) wdUwKwi

3) Ab¨vb¨ (D‡j­L Ki“b)

2.9 eZ©gv‡b wK Avcwb Pzj­x e¨envi Ki‡Qb?

1)
nu¨v

2) 
bv


hw` DIi bv nq, Zvn‡j 2.11 cÖ‡kœ P‡j hvb

2.10 Pzj­xi Rb¨ Avcwb †Kv_vKvi cvwb e¨envi K‡ib?

1)
bjK~c

2) cyKzi

3) Lvj

4) e„wói cvwb

5) Ab¨vb¨ (D‡j­L Ki“b)

2.11 me©‡kl KLb Avcwb Pzj­x e¨envi K‡i‡Qb?

1) AvR

2) MZKvj

3) MZ mßv‡n (2-7 w`‡bi g‡a¨)

4) MZ gv‡m  (8-30 w`‡bi g‡a¨)

5) 30 w`b Av‡M

2.12 MZKvj Avcwb KZevi cvwb weï× Ki‡bi Rb¨ Pzj­x e¨envi K‡i‡Qb?

2.13 MZKvj Avcwb KZ Kjwm cvwb Pzj­xi gva¨‡g weï× K‡i‡Qb?

2.14  Pzj­x‡Z weky× Kiv cvwb cvb Kivi c~‡e© VvÛv Ki‡Z KZ¶b mgq cÖ‡qvRb?            wgwbU

2.15 Pzj­xi cvwb weï× Kivi ci Avcbvi cwiev‡ii m`m¨iv Zv cvb Kivi 

c~‡e© mvavibZt KZ N›Uv msi¶Y K‡ib?

2.16  Pzj­x‡Z weï× Kiv cvwb VvÊv Kiv Ges msi¶‡Yi Rb¨ KZ¸wj cvÎ e¨envi K‡ib?

2.17 Pzj­x‡Z weï× Kiv cvwb msi¶‡Yi Rb¨ Avcwb wK ai‡bi cvÎ e¨envi K‡ib?

1) Gjywgwbqv‡gi Kjm

2) evjwZ

3) mi“ gyL Iqvjv gvwUi cvÎ

4) cÖk¯— gyL Iqvjv gvwUi cvÎ

5) Ab¨vb¨ (D‡j­L Ki“b)

2.18  Avcbvi cvwb msi¶‡Yi cvÎ wK XvKv _v‡K?

1) 
nu¨v

2) 
bv

3) 
wbwðZ bv

2.19 Avcbvi cwiev‡ii m`m¨iv Pzj­x‡Z weï× Kiv cvwb Qvov Ab¨ cvwb KZevi cvb K‡ib|

1) cªwZw`b

2) cÖwZ mßv‡n K‡qKevi

3) gv‡S gv‡S

4) KLbI bv

5) wbwðZ bv

2.20 Avcbvi cwievi Pzj­xi cvwb wK wK cÖ‡qvR‡b e¨envi K‡ib (hZ¸wj cÖ‡hvR¨ ZZ¸wj‡Z †MvjvKvi wPý w`b)?

1) cvb Kivi Rb¨

2) Lvevi ‰Zixi Rb¨

3) _vjvevmb cwi®‹vi Kivi Rb¨

4) nvZ †aŠZ Kivi Rb¨

5) ‡Mvm‡ji Rb¨

2.21 Pzj­x e¨env‡ii ci Av‡Mi Zzjbvq eZ©gv‡b Avcwb wK cwigvb cvwb e¨envi K‡ib?

1) GKB cwigvb

2) GLb †ekx

3) GLb Kg

4) wbwðZ bv

2.22  Pzj­xi gva¨‡g Avcwb wK Avcbvi cwiev‡ii Rb¨ h‡_ó cwigvb cvwb weï× Ki‡Z cv‡ib?

1) nu¨v

2) bv

3) wbwðZ bv

2.23 Avcwb wK Avcbvi cÖwZ‡ekx‡`i Rb¨ wbqwgZfv‡e Pzj­xi gva¨‡g cvwb weï× K‡ib?

1) 
nu¨v
2.23.1 n¨uv n‡j, KZ¸wj cwiev‡ii Rb¨?

2) 
bv

3) 
wbwðZ bv

cQ›` Ges AcQ›`

3.0) Pzj­x‡Z weï× Kiv cvwbi ¯^v` m¤ú‡K© Avcbvi gZvgZ wK?

1) Pzj­xi cvwbi ¯^v` c~‡e©i cvwbi †P‡q fvj

2) Pzj­xi cvwbi ¯^v` c~‡e©i cvwbi †P‡q Lvivc

3) Pzj­xi cvwbi ¯^v` Ges c~‡e©i cvwbi ¯^v` GKB iKg

4) wbwðZ bv

3.1) Pzj­xi gva¨‡g Lvevi cvwb weï× Kivi Rb¨ †h mg‡qi cÖ‡qvRb †m e¨vcv‡i Avcbvi gZvgZ wK?

1) Lye †ekx mgq jv‡M

2) cwiwgZ mgq jv‡M

3) wbwðZ bv

3.2
Avcwb wK g‡b K‡ib †h Pzj­xi Kvi‡Y Avcbvi ivbœvi Rb¨ AwZwi³ R¡vjvwb cÖ‡qvRb nq?

1) 
n¨uv

2) 
bv

3) 
wbwðZ bv

3.2) Pzj­xi †Kvb w`KwU Avcbvi cQ›`?

3.3) Pzj­xi †Kvb w`KwU Avcbvi cQ›` bq?

3.5)
Avcwb wK g‡b K‡ib †h Pzj­x e¨env‡ii d‡j Avcbvi cwiev‡ii ¯^v‡¯’¨i DbœwZ n‡q‡Q?

1) nu¨v  

3.5.1
  hw` nu¨v nq, Zvn‡j wKfv‡e? 

2) bv

3) wbwðZ bv

3.6 hw` Pzj­xwU Pzwi n‡q hvq Z‡e bZzb Pzj­x cybt¯’vc‡bi Rb¨ Avcwb KZ UvKv e¨q Ki‡Z AvMÖnx? UvKv ​​​​

3.7 Pzj­xi DbœœwZi Rb¨ Avcbvi civgk© wK?




ch©‡e¶Y

4.0 Pzj­xi †fZ‡i cvwb cÖev‡ni Rb¨ e¨eüZ ‡PŠev”Pvq cvwb Av‡Q wK?

1) nu¨v

2) bv

4.1
cvwb msi¶‡Yi cvÎwU XvKv Av‡Q wK?

1)
n¨uv

2) 
bv

3) 
cÖ‡hvR¨ bq

4.2 cvwbi cvÎ †_‡K Zviv  wKfv‡e cvwb msMÖn K‡i?

1) Ab¨ cv‡Î †X‡j

2) evwU Wywe‡q  A_ev eo PvgP w`‡q

3) Ab¨vb¨ (D‡j­L Ki“b)


cwiwkó - 1
AvšZR©vwZK D`ivgq M‡elYv †K›`ª, evsjv‡`k
M‡elYvi wk‡ivbvg:  eb¨vcieZ©x Lvevi cvwbi gvb wbY©q Ges Dbœqb |

cÖavb M‡elK :  w÷f jywe

M‡elYvq AšZ©fyw³i c~‡e©, AskMªnYKvix‡K Aek¨B M‡elYvi D‡Ïk¨, c×wZ, DcKvixZv Ges SuywK m¤ú‡K© Rvbv‡Z n‡e|  Zv‡`i‡K mKj c×wZi eY©bv I c×wZ m¤úwK©Z SuywK, e¨envi, weiwZ Kvj, †cŠbtcywbKZv I cÖPÛZv m¤ú©‡K AewnZ Ki‡Z n‡e|  AskMªnYKvixi mKj cÖ‡kœi m‡šZvlRbK Reve w`‡Z n‡e Ges Zv‡K eySv‡Z n‡e †h, GwU wbZvšZB †¯^”Qv†mevg~jK AskMÖnY| wkï‡`i †¶‡Î Z‡`i wcZvgvZv ev AvBbvbyM Awffve‡Ki m¤§wZ MÖnY Ki‡Z n‡e|  AskMÖnYKvix Aek¨B GB c‡Î Zvi ¯^v¶i ev e„×v½yjxi Qvc Øviv M‡elYvq AskMÖnY wbwðZ Ki‡e|

m~Pbv:  AvB,wm,wW,wW Avi, we (K‡jiv nvmcvZvj) Ges BDwb‡m‡di weÁvbxiv gvby‡li evwo‡Z Pzwj­‡Z cvwb weï×KiY cÖwµqv wKfv‡e KvR Ki‡Q Zv fv‡jvfv‡e Rvbvi Rb¨ M‡elYv Ki‡Q|

D‡Ïk¨:  RbMY wKfv‡e cÖvqkt Pzj­x­ c×wZ e¨envi Ki‡Q Ges Zviv Pzj­xi †Kvb †Kvb w`K¸‡jv cQ›` ev AcQ›` Ki‡Qb Zv fv‡jvfv‡e Rvbvi Rb¨ Avgiv †Póv KiwQ|

c×wZ:  hw` Avcwb GB M‡elYvq AskMÖn†Y m¤§Z nb Zvn‡j Avgiv Avcwb wKfv‡e Pzj­xi cvwb e¨envi K‡ib Ges GB Pzj­x­ c×wZi AwfÁZv m¤ú‡K© Avcbv‡K wKQy c&ªkœ Kie|

DcKvixZv: Avgiv Avkv KiwQ Avgv‡`i M‡elYvi djvdj †_‡K Pzj­x Øviv cvwb wek~× KiY c×wZi cÖmvi I Dbœqb NU‡e hw`I Zvr¶wbK  fv‡e Avcbvi cwievi Ask Mªn‡bi Rb¨ we‡kl †Kvb DcKvi cv‡e bv| 

SzuwK :  GB  M‡elYvq  AskMÖn‡Y Avcbv‡`i  †Kvb SuzwK  †bB| Avgiv ïay Avcbvi Pzj­x e¨envi m¤úwK©Z Z_¨ msMªn Kie|

‡MvcbxqZv: mg¯Z DcvË wbivc‡` msiw¶Z _vK‡e| Avcbv‡`i wbKU n‡Z msM„nxZ mg¯Z Z_¨ ïaygvÎ GB M‡elYvi Kv‡R e¨eüZ n‡e| Avgv‡`i M‡elK Qvov GB Z_¨ Ab¨ †KD Rvb‡Z cvi‡e bv| Avcbvi bvg ev Ab¨vb¨ cwiPq †Kvb cÖKvkbvq cÖKvwkZ n‡e bv|

†¯^”Qv‡mex wnmv‡e AskMÖnY t  GB M‡elYvq AskMÖnY GKwU †¯^”Qv‡mevg~jK KvR | Avcwb B”Qv Ki‡j  Avcbvi  evox I †Q‡j †g‡qi ¯^v¯’¨ m¤úwK©Z mKj cÖ‡kœi DËi bvI w`‡Z cv‡ib | GgbwK  Avcwb  PvB‡j GB M‡elYvq bvI AskMÖnY Ki‡Z cv‡ib|

G M‡elYv m¤c‡K© Avcbvi †Kvb  cÖkœ _vK‡j  Avcwb 8811751-60 ( ewa©Z 2407) b¤^‡i ‡dvb K‡i  Wt wmivRyj Bmjv‡gi m‡½ K_v ej‡Z cv‡ib | GB M‡elYvq Avcbvi AwaKvi m¤úwK©Z  †Kvb  cÖkœ _vK‡j  Avcwb  Rbve  weRq mvnv‡K 8811751-60 ( ewa©Z 2115) b¤^‡i ‡dvb Ki‡Z cv‡ib| Avcwb hw` mv¶vrKvi w`‡Z m¤§Z nb Zvn‡j AbyMÖn c~e©K wb‡æ Avcbvi ¯^v¶i ev wUcmwn w`b| Avcbvi mn‡hvMxZvi Rb¨ ab¨ev`|

M‡elYv cÖwZwbwai bvg 


   AbymÜvbKvixi  ¯^v¶i 

  
ZvwiL
------------


AskMÖnYKvixi  ¯^v¶i / e„×v½ywji Qvc 





ZvwiL ------------
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Current Protocol: Disinfection of Number 6 Shallow Tubewells





1. Pump well continuously for 30 minutes to clear flood water.


2. Prepare chlorine solution. Fill a 10 litre bucket with water and dissolve 4 teaspoons (approx. 35 g) bleaching powder. 


3. Allow lime to settle out of solution, and decant supernatant bleach solution to another bucket. 


4. Remove pump head and pour chlorine solution into the well, and replace pump head. 





(Alternatively, the head cover, handle, piston and plunger may be removed without removing the pump head, and chlorine solution poured directly in through the pump head.)








APPENDIX-3








� Assessing chlorine shock treatment of tube wells. Health and Science Bulletin. March 2005, 3(1):7-11.


� World Health Organization. Fact sheets on environmental Sanitation Fact Sheet 2.25.  Cleaning and disinfection of wells. Geneva: World Health Organization; November 1996.


� Gibb JP. Wells and pumping systems for domestic water supplies.  Circular 117.  1973.  (State of Illinois Department of Registration and Education: Urbana)


� Sobsey MD, Pfaender. Evaluation of the H2S Method for Detection of Fecal Contamination of Drinking Water. 2002. (World Health Organization: Geneva).
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