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Abstract

Arsenic Mitigation Through Community Water Treatment Plants in
Meherpur District, Bangladesh

By Anushree Yogesh Mahajan

Exposure to toxic arsenic through the consumption of contaminated groundwater is
affecting millions in rural communities of Bangladesh. For over three decades, the
disadvantaged rural populations of Bangladesh have been drinking groundwater through
millions of tube wells installed by UNICEF in the late 80’s in an effort to reduce the disease
burden associated with the consumption of fecally-contaminated surface waters. In 1993,
arsenic in the water from these tube wells was discovered and up to 11 million tube wells
have been tested and marked as safe or unsafe since then. However, these communities
continue to drink unsafe tube well water either because there is inadequate availability of
alternative drinking water sources or the more immediate impacts of diarrheal disease
outweigh the health problems associated with long-term arsenic exposure. Save the
Children, Bangladesh has been implementing Water Treatment Plants (WTPs) as an
arsenic mitigation option for rural communities that are severely impacted by arsenic
contaminated groundwater in Meherpur District since 2009. This WTP, developed and
designed by a local company, Sidko Limited, uses a granular ferric hydroxide (GFH) media
to adsorb arsenic out of groundwater collected from deep aquifers. The effectiveness of the
GFH media in removing arsenic from aqueous solutions has been widely studied in lab
experiments, however, its applications for use in a filter for arsenic mitigation have not
been investigated. This thesis summarizes an investigation of the use of the Sidko WTP as
an arsenic mitigation option for rural communities in Bangladesh. It also compares the
WTP intervention to other arsenic mitigation options that are commonly used in
Bangladesh and extensively cited in the literature. Process documentation research was
conducted to examine how this intervention is implemented in communities of Meherpur
by Save the Children. Qualitative data on community perceptions of the WTP and the
water that it provides was also collected through interviews and focus group discussions
with community members of four communities that have received the intervention. The
cost, sustainability, and implications for future scale-up of the WTP intervention are also
discussed.

Keywords: arsenic mitigation, groundwater, water treatment plants, process
documentation, qualitative data, community perceptions, Bangladesh
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1. Introduction

Bangladesh has been affected by water contaminated with naturally-occurring
arsenic for over 30 years, resulting in a severe environmental health problem for the
nation. It began in the 1970s, when UNICEF initiated the building of millions of tube wells
to tap into the abundant groundwater to avoid microbial pathogens in surface sources that
were heavily relied on for drinking water. The water was never tested for chemical
contaminants until the early 1990’s when it was found to be laced with a very high
concentration of toxic arsenic. This catastrophe has been deemed “the largest mass
poisoning of a population in history” by the World Health Organization and is the cause
of a range of health problems, such as cancer, for many in the country (WHO, 2002; Smith
et al., 2000; Uddin & Huda, 2011).

Low income, rural communities in Bangladesh are the most affected by arsenic as
the majority of their drinking water comes from tube wells that access this contaminated
groundwater (UNICEF, 2009). These communities also happen to be located in parts of
the country where arsenic is highly prevalent in groundwater (Fendorf et al., 2010,
UNICEF, 2008). The lack of available alternative safe drinking water sources within a
reasonable distance of these communities means that they have no choice but to drink this
contaminated groundwater. The population most affected by this problem is largely
uneducated, voiceless, and struck by poverty. It is clear that the lack of appropriate effort
to address this problem is a social injustice.

Though arsenic contaminated groundwater is found in countries all over the world,
including the United States, arsenic mitigation strategies and technologies are far and few
between (Smedley & Kinniburgh, 2002; Welch et al., 2000). As described in Section 3 of
this thesis, thus far, arsenic mitigation strategies for rural communities in Bangladesh

have focused almost solely on finding alternative drinking water sources such as



rainwater, dug wells etc. However, the disease burden associated with pathogen
contamination in the majority of these alternative water sources, means that they cannot
be considered absolute solutions to the arsenic problem. Arsenic removal technologies
have shown much promise for use in developing mitigation options for arsenic
contaminated groundwater. Nonetheless, literature on successful long-term household
mitigation options and studies on community-based mitigation interventions for rural and
low income communities, is limited.

Local and international non-governmental organizations (NGOs) in Bangladesh,
are working towards mitigating against arsenic exposure in contaminated groundwater,
with some successes. In particular, Save the Children, Bangladesh (SC) has been
implementing a Water Treatment Plant (WTP) Intervention within rural communities of
the Meherpur District since 2009. These WTPs filter arsenic, iron, reactive phosphate, and
manganese from pumped up groundwater. SC has been collaborating with a third party
company, Sidko Limited (Ltd), who designed the WTP and provides all the materials and
manpower needed to construct WTPs within communities. Between 2009-2014, 23 WTPs
were implemented by SC in Meherpur and have been providing clean water to over 5000
households.

This thesis will investigate “who” and “what” is involved in SC’s WTP intervention
in Bangladesh and “how” it is implemented within a community severely affected by
arsenic contaminated groundwater. It will also compare the WTP intervention to other
arsenic mitigation strategies for arsenic contaminated groundwater and will touch upon
how the WTP filters groundwater for arsenic and other mineral contaminants. Literature
on qualitative data addressing how individuals and communities have perceived arsenic
mitigation strategies is very limited and this thesis seeks to understand community

perceptions of the WTP. Finally, it will discuss the sustainability of the WTP intervention



and attempt to determine whether the intervention can be scaled up and implemented in

other parts of Bangladesh where there is a lack of alternative arsenic-free water sources.



2. Background

2.1 Bangladesh and Arsenic Contaminated Groundwater

Bangladesh is a low-income South-East Asian country with a population of over
165 million (World Bank, 2013). It has been through a severe history of poverty, disease,
natural disasters, and malnutrition (WHO, 2004). One of the greatest public health
catastrophes that the country is still suffering the consequences of is naturally occurring
arsenic contaminated groundwater that was unwittingly promoted for drinking
(Kinniburgh and Smedley, 2001).

Figure 1. Map of groundwater arsenic concentration in Bangladesh (Shamsudduha et al., 2008)
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A nationwide tube-well implementation initiative by UNICEF that began in the

1970s was able to provide groundwater to a majority of the country (UNICEF, 2008). This



was done to reduce the significant disease burden caused by the ingestion of pathogen-
abundant surface water (UNICEF, 2009). Groundwater was being pumped through 7-11
million tube wells all over the country and used as drinking water for millions of people by
the early 1990s (Uddin & Huda, 2011). Despite research linking arsenic poisoning induced
skin lesions to shallow tube well water in West Bengal in the 1980s, UNICEF did not halt
its initiative (Chakraborty & Saha et al., 1987).

By 1993, when the problem was finally acknowledged, an estimated 80% of the
total area of Bangladesh indicated arsenic-contaminated groundwater, and approximately
40 million people were at risk of exposure (Karim, 2000). In more rural areas of
Bangladesh, up to 97% of the population depends on tube wells for drinking water, which
has resulted in an exposed population with very little ability or incentive to find alternative
water sources (Rahman et al., 2003, Ahmad et al., 2005). Over 6 million tube wells have

been tested, since the first remnants of the problem, the results of which warranted

immediate mitigation (Milton et al., 2012).

2.2 Reasons for Arsenic Contamination of Groundwater

Arsenic is naturally occurring in the environment and is present within minerals
and rocks (Rahman, 2012). Argentina, Chile, Mexico, China, Hungary, India, Vietnam,
and Bangladesh are all countries where there is a high prevalence of arsenic in
groundwater. However, the Bengal Basin, which is an expanse of water shared by
Bangladesh and India, has caused arsenic exposure to the largest amount of people
through contaminated water used for consumption (Smedley & Kinniburgh, 2002).

The leaching of arsenic into groundwater in the Bengal Basin and other water
systems, occurs through natural biogeochemical and hydrologic processes that can be

affected by human activity (Fendorf et al., 2010). The nature of the sediments present in a



particular aquifer determines how much arsenic is mobilized and released into the
groundwater. The increased presence of oxidized and/or reduced mineral phases, as well
as, cofactors of arsenic-rich solids can increase the geochemical occurrence of arsenic in
an aquifer (Anawar et al., 2003).

This leaching of arsenic has moderately to severely enriched the delta plains of
several river systems that branch into both Bangladesh and India. Over 60% of tube wells
that draw water from shallow aquifers of the Ganges-Brahmaputra river system are
affected by this process, and over 80% of tube wells in the Meghna river basin and coastal

plains are also affected (Ahmed et al., 2004).

Figure 2. Population per km2 exposed to arsenic greater than 0.05 mg/L (SDNPB, n.d.)
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2.3 Climate Change and Groundwater Arsenic

Ming-Kuo et al. (2013) found that the rises in sea level and river base during the
warm Holocene period has led to an increase in groundwater arsenic concentration
because of the initiation of reducing geochemical conditions and slow groundwater
movement. The modelling results of this study also found that arsenic will be released
from surface hydrous oxides into groundwater as temperatures rise due to climate change
(Ming-Kuo et al., 2013). Taylor et al. (2013) discuss how human use of groundwater will
intensify as climate change continues to deplete surface waters through drought and other
climate-based mechanisms all over the world.

These studies suggest that climate change will only exacerbate the problem of
arsenic contaminated groundwater and will increase human exposure of arsenic through
the drinking of groundwater. However, literature on this topic is very minimal and further
research on the implications of climate change on groundwater arsenic needs to be
conducted to improve our understanding of this process and how it can potentially be

slowed down.

2.4 Health Impacts of Arsenic Poisoning

Arsenicosis or arsenic poisoning is caused by the exposure to high-levels of arsenic
through ingestion, inhalation, or absorption. The World Health Organization’s (WHO)
current limit of arsenic in drinking water is 10 ug/L (WHO, 2012). However, Bangladesh
has set its limit of arsenic in drinking water to 50 pg/L, five times that of WHO (UNICEF,
2009). National standards have made it acceptable for people in the country to be exposed

to a higher concentration of arsenic than that which is acceptable elsewhere in the world.



Arsenic is a carcinogen, and long-term exposure has been shown to cause lung and skin
cancers. It is also a teratogen, meaning that it can cross the placental barrier and affect the
fetus (Karim, 2000). The drinking of arsenic contaminated water has also been associated
with cardiovascular problems such as atherosclerosis and ischemic heart disease (Uddin
& Huda, 2011).

In Bangladesh, patients with gangrene, melanosis, hyperkeratosis, leuco-
melanosis, keratosis, dorsum, non-petting oedema, and skin cancer have been identified
as a result of arsenic-poisoning (Karim, 2000). Chen & Ahsan (2004) found there to be at
least a doubling in the potential cancer burden in Bangladesh due to exposure to arsenic,
especially in concern to bladder, lung, and liver cancers. Research conducted in other
countries that have a history of long-term exposure to arsenic contaminated water (~500
ug/L) suggest that 1 in 10 people will ultimately die of lung, bladder, and skin cancers
(Smith et al., 2000).

Social and mental health problems of arsenic exposure through drinking arsenic
contaminated water have also been documented. Hassan et al (2005) found that there is
a tendency for those who are severely affected by arsenic poisoning to be ostracized in their
communities because of the fear that the disease is contagious. Individuals suffering from
arsenicosis are prevented from partaking in social activities, or face rejection, even from
immediate family members (Hassan et al., 2005). Arsenic-affected children are not sent
to school in an effort to hide the problem, and arsenic-affected adults are unable to get
married, or are divorced by their spouses because of the manifestation of the disease on
the body (Hassan et al., 2005).

Mental health problems, such as depression, are more common amongst those
affected by arsenic poisoning (Brinkel & Kraemer, 2009). Neurodevelopmental problems
are also seen in arsenic-affected children, such as mental retardation and physical,

psychological, sensory, cognitive, and speech impairments (Brinkel & Kraemer, 2009).



These are most likely associated with the fact that the toxin can travel through the

placental barrier and directly impact the fetus in the womb.

2.5 Economic Implications of Population Arsenic Exposure

Arsenic exposure varies greatly amongst all 64 districts of Bangladesh and arsenic-
related deaths annually account for up to 15% of all adult deaths in the country. It has been
estimated that annually, 24,000 adult deaths result from long-term arsenic exposure to
concentrations >50 pg/L, and 19,000 annual adult deaths result from long-term arsenic
exposure to concentrations of 10-50 pg/L. This translates to a 13 billion dollar (US$) loss
in productivity alone over the next 20 years for 1 in every 18 adult deaths (Flanagan et al.,
2012).

The great economic burden of arsenic-related morbidity and mortality is vital for
the Bangladeshi government to consider. Arsenic-related illness also has a socioeconomic
nature that should be researched further. Tani (1999) found a negative relationship
between household income and arsenicosis prevalence, i.e. as household income
increased, arsenicosis prevalence decreased. This demonstrates the socioeconomic aspect
of arsenic poisoning and the multitude of factors that go into who, in the population, is

impacted and who isn’t.
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3. Arsenic Mitigation in Bangladesh

3.1 UNICEF’s Mitigation Strategy

In an effort to prevent further arsenic exposure once the problem was established
in Bangladesh, UNICEF tested a large number of tube wells they had implemented. Once
tested, each tube well was painted either red or green to denote danger or safety,
respectively (UNICEF, 2010). Forty-seven percent of all tube-wells tested were found to
have arsenic concentrations greater than that of drinking water standards recommended
by WHO i.e. >10 pg/L (Flanagan et al., 2012). About 1.4 million tube wells were found to
be unsafe of those tested (Uddin & Huda, 2011). Even though these tube wells were not
safe to drink from, they were not completely decommissioned because the water could still
safely be used for purposes other than drinking and cooking, such as bathing.

Tube well testing had the greatest impact in terms of reducing human exposure to
arsenic; of the millions of villagers informed that their tube well had elevated levels of
arsenic, about 29% switched their water sources (Ahmed et al., 2006). A study by
Madajewicz et al. (2007) had similar findings, in that, when a household knew that their
tube well was highly contaminated with arsenic, they were 37% more likely to change their
water source within a year. However, there are several factors that determine the ability
of villagers to do this, such as, the proportion of unsafe wells in a village and the distance
to the nearest safe well (Schoenfeld, 2006). This explains the variations seen from village
to village in terms of well-switching (Ahmed et al., 2006). It has been noted, though, that
education and targeted messaging about the health hazards associated with the
consumption of arsenic contaminated groundwater influence well-switching behaviour

(Opar et al., 2007).
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3.2 Other Mitigation Efforts

An intervention that has had the second greatest impact in terms of mitigation
against arsenic, is deep well installation by the government and nongovernmental
organizations (NGOs). These wells provide groundwater from deeper aquifers that are not
laced with arsenic. They are often communal wells and require a little bit more walking
(~100m) to get to (Ahmed et al., 2006). However, a study conducted in the Mekong Delta
of Vietnam, where arsenic contaminated groundwater is also a problem, found that
unrecognized mechanisms associated with deep groundwater extraction are causing
arsenic contamination to deep aquifers over decades (Erban et al., 2013). This questions
the sustainability, reliability, and the overall environmental impact of using deep well
installation as a solution to this problem.

Other mitigation efforts are far and few apart and a large amount of the population
are still being exposed to arsenic through drinking contaminated water. According to the
most recent survey data, an estimated 35-70 million people have been chronically exposed
to arsenic (Flanagan et al., 2012). Alternative interventions from well-testing to household
filtration systems are being sought out by the government and NGOs, however, the impact
and sustainability of these interventions needs to be researched before scaling up (Ahmed

et al., 2006).

3.3 Arsenic Mitigation Strategies

By 2012, over 6 million tube wells had been tested and it had been evident for a
while that arsenic mitigation was necessary, to appropriately deal with the problem
(Milton et al., 2012). The two main categories of mitigation against arsenic contaminated
water are to either find alternative, arsenic-free water sources, or to filter out arsenic from
existing water sources. Finding alternative, arsenic-free water sources can involve tapping

into deep groundwater sources through deep tube wells, switching tube wells to those that
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meet drinking water standards recommended by WHO, using dug well water, using
surface water, such as ponds and lakes, or rainwater harvesting (Shankar & Shankar,
2014).

Research conducted in the Bengal Basin and Mekong Delta suggests that arsenic-
rich water is usually prevalent in shallow groundwater (Smedley, 2008). A tube well dug
deep enough to access an aquifer that has one or more water-bearing aquifers above it is
called a deep tube well (Ahmed et al., 2005). The deep Pleistocene aquifers in Bangladesh,
which usually meet this criteria, have been found to be relatively free of arsenic
contamination (Islam & Uddin, 2002). Studies by the British Geological Survey (BGS) and
DPHE have found that only about 1% of deep tube wells (~150 m) reaching these aquifers
contained an arsenic contamination >50 pg/L and about 5% contained an arsenic
contamination >10 pg/L (BGS & DPHE, 2001). A study by Escamilla et al. (2013) showed
how the introduction of deep tube wells to reduce arsenic in drinking water in rural
Bangladesh had the additional benefit of lowering the incidence of diarrhoea among young
children. However, as mentioned above, in Section 3.2, removal of deep groundwater
threatens these arsenic-free deep aquifers of arsenic contamination (Erban et al., 2013).

There are millions of shallow groundwater tube wells in Bangladesh, and well-
switching to a tube well meeting the arsenic drinking water standards has been the most
successful method of arsenic mitigation, as mentioned previously (Ahmed et al., 2006). In
a study conducted by Van Geen et al. (2002), 48% of all tube wells surveyed contained an
arsenic concentration >50 ug/L and it was found that over 90% of inhabitants in the area
of interest, lived within 100 meters of a safe tube well. The biggest problem concerning
well-switching is that arsenic concentrations within shallow groundwater are highly
variable and tend to increase during the monsoon season (Shankar & Shankar, 2014).

A dug well is a shallow hole dug into the ground to reach a water table and is most

commonly open and unprotected (WHO, n.d.). Dug well water withdrawal is the oldest
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method of accessing groundwater in Bangladesh and has often been shown to contain very
low concentrations of dissolved arsenic and iron if contaminated (Ahmed et al., 2005).
This low concentration is due to the oxidative environment of the dug well and
groundwater recharge through precipitation (Shankar & Shankar, 2014). Dug wells,
however, are easily contaminated by microorganisms because of their open and
unprotected nature and consumption can often result in diarrheal disease (WHO, n.d.).
Surface waters such as ponds, lakes, and rivers are generally not contaminated by
arsenic and are often present in areas with high arsenic prevalence of groundwater.
However, the inflow of drainage from tube wells has been found to be a major source of
arsenic contamination of pond water (Yokota et al., 2001). Similar to dug wells, the
greatest drawback to using these surface waters is the contamination by microorganisms
(Shankar & Shankar, 2014). If this method is to be used to mitigate against arsenic,
disinfection or filtration of the water prior to consumption is necessary. This is commonly
done in Bangladesh, with the use of Pond Sand Filters (PSF). Yokota et al. (2001) found
that the the PSF they had installed was providing good quality treated water in Samta,
Bangladesh. However, a study by Kamruzzaman & Ahmed (2006) found that only 6% of
PSF water samples were free of faecal contamination. These contradicting results may very
well be due to the quality of the PSF design used in each study, which can differ vastly.
Rainwater harvesting is an adequate method of collecting arsenic free water in
Bangladesh because of the high rate of rainfall (up to 3000 mm per year) experienced in
the country (Ahmed et al., 2005). A catchment system, either through rooftop harvesting
or through a large outdoor container is the most effective way to collect rainwater
(Shankar & Shankar, 2014). It is vital, however, that safe and appropriate storage of the

collected water is maintained, so as to prevent microbial contamination.
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3.4 Risk Substitution of Arsenic Mitigation Strategies

A study conducted by Howard et al. (2006) demonstrated how there is a
substitution of risk made when arsenic mitigation strategies solely focus on finding
alternative sources of water, like the ones discussed above in Section 3.1. The study
assesses the quality and sanitary condition of these alternative water sources to determine
the burden of disease associated with each in disability-adjusted life years (DALYSs)
(Howard et al., 2006).

Dug-wells and pond sand filters showed high microbial contamination in both the
dry and monsoon seasons, whereas, rainwater was of good quality during the monsoon
season but it deteriorated during the dry season (Howard et al., 2006). Deep tube wells
showed microbial contamination in the monsoon season but not during the dry season
and were the only water source relatively free of pathogens that met WHO’s reference level
of risk of 10 DALYs (Howard et al., 2006). This study demonstrates how these alternative
mitigation strategies cannot be considered absolute solutions to the arsenic problem.
However, they may suffice till a long-term sustainable solution is developed for these

communities.

3.5 Arsenic Removal Technologies

Arsenic is present as molecules of two main toxic forms in the environment:
arsenite (As(III)) and arsenate (As(V)). There are several technologies that are used in the
removal of these forms of arsenic from contaminated water, through the processes of
oxidation, coagulation and flocculation, adsorption, and biological arsenic removal
(Shankar & Shankar, 2014).

Arsenite is more difficult to remove from water than arsenate, thus many removal
techniques involve a pretreatment through oxidation to convert As(III) to As(V) (Shankar

& Shankar, 2014). Studies have shown that air and pure oxygen can partially (54-57%)
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convert As(III) to As(V), whereas complete conversion can be obtained through ozone
(Bajpai & Chaudhuri, 1999). Oxidation is quickest when using permanganate, chlorine,
and ozone (Ahmed et al., 2001). UV radiation in the presence of oxygen has also been used
in photochemical and photocatalytic oxidation of As(IIT) to As(V) (Shankar & Shankar,
2014).

Coagulation followed by the formation of flocs is another technology used to
remove arsenic from contaminated groundwater. Coagulants cause the arsenic molecules
to aggregate and form dense clumps (flocs) that sink to the bottom of the water.
Aluminium (Al) and iron (Fe) based coagulants are used in the removal of arsenic from
contaminated water (Shankar & Shankar, 2014). Pallier et al. (2010) demonstrated a 90%
removal of As(IIT) and 77% removal of As(V) from contaminated water through the use of
two coagulants: Al.Si.O5(OH), and FeCls.

Adsorption involves the adherence of arsenic onto activated/coated surfaces.
Adsorbents attract arsenic molecules onto their surface, aggregating them, and extracting
them from the water. Oftentimes, adsorbents can be reused which is a great advantage.
As(V) is more successfully removed through this process than As(IIT) (Shankar & Shankar,
2014). Granular ferric hydroxide has been shown as an extremely successful adsorbent,
removing over 95% of both As(III) and As(V) from contaminated water
(Thirunavukkarasu et al., 2003).

Removal of arsenic through biological reduction involves using bacteria to reduce
As(V) to As(III) through their respiratory processes (Shankar & Shankar, 2014). Bacteria
that are known to conduct this process, include Geospirillum arsenophilus, Geospirillum
barnesi, Desulfutomaculum auripigmentum, Bacillus arsenicoselenatis, and
Crysiogenes arsenatis and are called arsenate reducing/respiring bacteria (Macy et al.,
2000). Biological oxidation also needs to take place in the removal of arsenic from water

where As(III) is oxidized (Shankar & Shankar, 2014). Specific bacteria, such as Gallionella



16

ferruginea and Leptothrix ochracea have been used to conduct this oxidation process,

with promising results (Katsoyiannis & Zouboulis, 2004).

3.6 Household Options for Arsenic Mitigation

The above listed arsenic removal technologies in Section 3.5 have been used to
develop household or point-of-use options for arsenic mitigation. Three household
options that are most commonly cited in the literature for arsenic mitigation in
Bangladesh are the SONO filter, the activated alumina filter, and PUR sachets. These three
methods are by no means exhaustive as to the options available, but they are ones that
have had studies conducted using them and have been used in low-income rural settings.

The methods are further described below.

3.6.1 SONO (Three-Kolshi) Filter

The SONO filter is a widely used mitigation strategy against arsenic contaminated
groundwater throughout the world. Its filtered water successfully meets both WHO’s and
Bangladesh’s drinking water standards (Hussam & Munir, 2007). About 5 people can use
a single SONO filter system for roughly 5 months, at a rate of 50 L/day of water, and at a
cost of US $5-6 per a unit (Munir et al., 2001).

There are several variations of the setup of the SONO filter system, but one, in
particular, is most popular in Bangladesh. This system involves 3 fire unglazed clay
pitchers (locally known as a Kolshi), one placed on top of another using a steel bamboo
frame for support. The top and the middle Kolshi have small (~0.5 cm in diameter) holes
at the bottom and are covered by a polyester material. The middle Kolshi is filled with

sand, charcoal and briquette pieces, and the top Kolshi is filled with cast iron turnings
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(CIM), sand, and briquettes (Munir et al., 2001). The system uses adsorption and
coagulation/flocculation technologies in its removal of arsenic.

Munir et al. (2001) showed the performance of the SONO filter by using it to filter
6000 L of groundwater containing an arsenic concentration between 80-1900 ug/L. The
resultant filtered water contained about 10 pg/L of arsenic, no As(III) was present, and a
significantly reduced level of other metals and minerals (Munir et al., 2001). Hussam &
Munir (2007) demonstrated the performance of 6 SONO filters that all reduced filtered
water arsenic levels to below 10 ug/L, and significantly reduced iron levels. A study
conducted in Srinagar, Bangladesh revealed some of the downfalls associated with the
filter, such as the difficulty to replace/maintain the system, possibility of injury when

cleaning the filter, and the easy breakability of the system (Hoque et al., 2004).

3.6.2 Activated Alumina Filter (ALCAN Filter)

The ALCAN filter works through the process of adsorption of arsenic by activated
alumina (Das & Mostafa, 2015). Activated alumina is produced by thermal dehydration (at
250- 1150°C) of an aluminium hydroxide such as gibbsite or bayerite (Das & Mostafa,
2015). It is the most commonly used adsorbent for the removal of arsenic from aqueous
solutions (Kim et al., 2004).

The filter works by passing raw water through an activated alumina media, which
results in arsenic-free treated water (Das & Mostafa, 2015). The activated alumina media
is porous and has a high surface area, which can differ vastly in how it is made and can
determine how quickly and effectively raw water is filtered for arsenic (Kim et al., 2004).
Activated alumina has been studied in the lab and its efficacy as an effective arsenic
removal material has been shown (Singh & Pant, 2004; Lin & Wu, 2001; Xu & Okhi,

2002).
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The use of this media has been adapted to be used in both a household and
community based setting. For the Magc-Alcan household design, two buckets with taps
are used to create the filter system, and filled with activated alumina in series using a stand
(CAWST, 2009). Raw water is poured through this system and comes out into a clean pot
that is now safe to drink. The Magc-Alcan system is 80-85% effective at removing arsenic
and can filter up to 100 liters/hour. It costs between US $35-50 and has a lifespan of 6

months to a year (CAWST, 20009).

3.6.3 PUR Sachets

P&G PUR sachets are more widely used throughout the world than SONO filters
because they are a general and all-encompassing form of water treatment that disinfects,
decreases turbidity, and reduces levels of metals and minerals (CDC, 2014). PUR uses
chemicals that coagulate, flocculate, and disinfect unwanted substances within batches of
water at the household level (Reisner & Pradeep, 2014). Coagulation and flocculation is
the technology used here to remove arsenic from the water. Norton et al. (2009)
demonstrated the efficacy of flocculant disinfection in arsenic removal by showing how it
decreased arsenic in tube well water by 88% and decreased the concentration of total
urinary arsenic by 42% amongst study participants.

Each sachet of P&G PUR is provided to global emergency relief organizations and
NGOs for 3.5 US cents (CDC, 2014). The contents of a single sachet are stirred intoa 10 L
bucket of water for 5 minutes to dissolve. Then the water is left to rest for another 5
minutes and during this time period, arsenic and other contaminants coagulate and form
flocs. The water is then transferred to another container while being filtered through a
tightly woven cloth to remove the flocs and large particles. Finally, the water is left to rest

for another 20 minutes to finish the disinfection process (Arvai & Post, 2012).
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These sachets are easy to use, extremely portable, and ideal for emergency
response situations (Lantagne & Clasen, 2012). The main purpose of this product is to
remove microbial contaminants in raw water. Randomized control trials using PUR
sachets that were conducted in several different countries report reductions in diarrheal
disease ranging from 19-59% (Reller et al., 2003; Chiller et al., 2006; Luby et al., 2006).
However, it has also been noted that individuals may not want to deal with the time and
labor required to make use of the PUR sachets appropriately (Arvai & Post, 2012). Studies
that explore the performance of PUR sachets as an arsenic mitigation strategy are lacking,
but their performance in disinfecting water have been well documented (Doocy &

Burnham, 2006; Johnston, 2008).

3.7 Difficulty of Household Arsenic Mitigation Options

A study conducted by Hoque et al. (2004) suggested that household-based arsenic
mitigation strategies, such as the ones mentioned above, in Section 3.8, were
discontinued by individuals after several weeks for various reasons, such as difficulty to
operate and manage and/or it being too time-consuming. In fact, individuals explained
that walking to a single water source that was safe and reliable, once a day was preferred
to maintaining a household based system (Hoque et al., 2004). Another study
demonstrated that the most common household arsenic mitigation option used in
Bangladesh, the SONO filter, is only effective for short-term arsenic mitigation (Milton et
al., 2007). The SONO filter only lasts a year if not properly managed and may even be
harmful if the resultant water quality is not properly monitored (Milton et al., 2007).

Hoque et al. (2004) recommended consideration of a cluster-based piped water
system for rural communities in arsenic affected areas of the country rather than choosing
household options. The strong demand for piped water by rural communities in arsenic

affected areas was established in an analysis by Ahmad et al. (2005). There was a clear
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preference for piped water over other arsenic mitigation strategies and options (Ahmad et
al. 2005). Convenience of a piped system has been shown as the most prominent reason
why individuals in rural communities prefer this method of arsenic mitigation over others
(Ahmad et al., 2003). Ahmad et al. (2003) also demonstrated, through a multinomial logit
model, the willingness of households to pay for piped water. The value of arsenic-free
water to a household was found to be 10-13 Bangladeshi Taka (BDT) per month (Ahmad
et al., 2003).

In concern to piped water, the willingness to pay and the ability to pay are two very
different matters that need to be further studied. The feasibility of providing piped water
to rural communities affected by arsenic in a low-income country, such as Bangladesh,
also comes into question. Community-based arsenic mitigation options may be a solution
for low-income rural communities. These options, however, are extremely limited in the

literature.
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4. Save the Children

4.1 Save the Children in Bangladesh

Save the Children (SC), has been working in Bangladesh since 1972. Their work
comprises of several areas of focus including child poverty and protection, education,
health and nutrition, HIV/AIDS, livelihoods and food security, policy, rights &
governance, and humanitarian emergency response. Save the Children’s programs and
interventions directly reach more than 20 million children and adults in Bangladesh, with
a focus towards poor and disadvantaged populations. As of now, they have implemented
over 90 projects in all 64 districts of Bangladesh, and encompass over 800 skilled staff
that work with over 65 partner organizations (Save the Children, 2016).

Figure 3. Where Save the Children works in Bangladesh (Save the Children, 2016).
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The Shishuder Jonno (SJ) Program is Save the Children’s Education and Child
Development Program in Bangladesh. Part of this program’s Health & Nutrition activities
involve implementing interventions addressing the problem of arsenic contaminated
groundwater in affected rural communities of the country. One of the activities is
conducting awareness raising interventions such as the Community Based Health
Education (CBHE) within rural communities of Meherpur District. This CBHE began in
2014 and is meant to use children as agents of change within a community by educating
them about important health behaviours. The CBHE teaches children about safe drinking
water sources and the health hazards associated with drinking arsenic contaminated
water. The CBHE dedicates one of its four topics over an 8-month period to bringing
awareness of the arsenic issue to these communities and encourages behaviour change to
prevent the consumption of arsenic contaminated water. The SJ program is also
developing informational posters and distributing them to households in arsenic affected
communities of Meherpur. In schools of these communities, the SJ program provides
support in installing deep tube wells, testing water sources for arsenic contamination, and
marking them as safe or unsafe accordingly. However, this is not done on the community-

level.

4.2 Community Water Treatment Plants

Save the Children (SC), has been implementing a Water Treatment Plant (WTP)
Intervention within communities of the Meherpur District (highlighted in pink on the map
in Figure 3.) in Bangladesh since 2009. This region of the country has been shown to
have highly contaminated groundwater and many of the communities living in this area
have almost no access to alternative safe water sources (Chakraborti et al., 2009). Such
communities are only able to use arsenic contaminated tube well water for their drinking

and cooking water needs.
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Between 2009-2014, SC implemented 23 WTPs (refer to Table 1. below) across
Meherpur, with the intent to implement more. SC estimates that about 250 households in
each community are making use of the WTP intervention; thus, in 2015, approximately

5750 households were drinking water drawn from a WTP.

Table 1. Timeline of WTP implementation by SC.

Year Month Number of WTPs Implemented
In Meherpur
2009 August 1
2011 July - December 4
2012 September - October 5
2013 June 4
2014 November - December 9
Total 23

Refer to Appendix A for information on all 23 WTPs.

SC has been collaborating with a third party company, Sidko Limited (Ltd), who
provide all the materials and manpower in order to construct a WTP within a community.
Sidko is the only authorized company who work on the community level to install arsenic
removing water treatment plants in Bangladesh. It takes 1-2 weeks from the initiation of
the plant installation process to when the community is able to collect water from the

plant.
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Figure 4. One of SC’s WTPs in Meherpur (Photo credit: Anushree Y. Mahajan).

The WTP removes arsenic, iron, reactive phosphate, and manganese from the
groundwater it filters. These substances are only harmful when ingested, hence, the water
drawn from the WTP is strictly to be used for drinking and cooking. Water from a tube

well or elsewhere is used for washing clothes, bathing, and other water-based activities.

4.3 The Sidko WTP: Design and Arsenic Removal Technology

The Sidko WTP is 15 x 10 feet and is surrounded by a protective fence with a door

that can be locked (refer to Figure 4.). The pipe that draws the water from the ground is
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80-120 feet deep (similar to that of a deep tube well) with a diameter of 4 inches. The
pump can draw up to 900 liters of water in 8 minutes with a motor that uses electricity.
About 950 liters of water can be stored in the WTP tank when full. SC has been working
with Sidko for the past 8 years to install these WTPs in communities of Meherpur.
Communities have responded positively towards the intervention, have taken ownership
of their WTP, and are making use of it.

The initial capital cost to install a WTP within a community is 500,000 BDT, about
US $6,450. According to Sidko, if maintained appropriately, the plant can last for 25-30
years, with the arsenic filter being replaced every 4-5 years. SC only implements a WTP in
communities who agree to take on the responsibility of maintaining the WTP post
installation, which includes paying the monthly electricity bill, for repair costs, and to
replace the arsenic filter. Refer below, to Section 6, for more information regarding SC’s
WTP intervention and its implementation in a community.

The arsenic and iron filters are the two main components of the WTP. The iron
filter is designed like a sand filter to remove iron from groundwater, whereas the arsenic
filter requires a unique media that works through adsorption to remove arsenic from raw
water. The pipes of the iron filter need to be cleaned twice a day to prevent blockages. The
arsenic filter needs to be replaced every 4-5 years, according to Sidko. One concern with
the WTP is the over saturation of the filter media with arsenic that then leaches back into
the water if the filter in not replaced in a timely fashion. More research has to be conducted
to determine the extent of this concern and the conditions that would make it likely to

occur.
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Figure 5. Sidko WTP design and the flow of water through the system.
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The Sidko WTP uses a granular ferric hydroxide (GFH) substance and adsorbs
arsenic similar to the activated alumina in an ALCAN filter. However, the absorptive
capacities of GFH estimated from column studies were higher than that of activated
alumina reported in the previous studies (Thirunavukkarasu et al., 2003). GFH has been
shown to successfully remove arsenic from water in several lab studies (Driehaus &
Hildebrandt, 1998; Pal, 2001; Badruzzaman et al., 2004; Sperlich et al., 2005; Guan &
Chusuei, 2008). Thirunavukkarasu et al. (2003) demonstrated how water with an arsenic

concentration of 100 ug/L could be filtered using a GFH media in a column test of 38-43
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hours down to a concentration of <5 pg/L. This study recommended that GFH be used in
small water utilities, such as the WTP, to achieve a water arsenic concentration less than
5 pug/L.

It is unclear whether the WTP removes any microbial contaminants because the
sand iron filter is thought to have some micro-biological removal capabilities (Elliot et al.,
2008; Bellamy et al., 1985). However, because the deep groundwater that it draws water
from is generally thought to be free of pathogen contamination (Escamilla et al., 2013).
However, there is still concern for microbial contaminants in shallow groundwater in
Bangladesh, according to several studies, which is why the WTP should not draw its water
from shallow groundwater, unless it incorporates a filter to remove microbial
contaminants into its design (Ferguson et al., 2011; Leber et al., 2011; Van Geen et al.,
2011). Community members have to walk to the WTP in their community and carry the
water they collect back to their homes in water jugs, which is a disadvantage of the system.
Since the WTP is not a point-of-use system, there is possibility of contamination of the
water in these jugs if not stored properly. This concept has been demonstrated by several
studies examining the contamination of stored household water (Jensen et al., 2002;

Clasen & Bastable, 2003; Wright et al., 2004).

4.4 Why Did SC Choose the WTP Intervention?

SC considered three main options when looking for solutions for communities with
high arsenic prevalence in Meherpur: (1) point-of-use SONO filters, (2) Procter and
Gamble (P&G) PUR sachets, and (3) the Sidko WTP. SC discussed options with
government officials, the Bangladesh Council for Scientific and Industrial Research
(BCSIR), International Centre for Diarrhoeal Disease in Bangladesh (ICDDRB), and the
Department of Public Health Engineering (DPHE) in Meherpur before shortlisting these

three options. These options were based on what was easily available and found to be
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effective in arsenic mitigation. SC communicated with the heads of SONO filter, P&G, and
Sidko to obtain relevant information about each option.

SC also conducted a basic cost analysis of the three options and found the Sidko
WTPs to cost the least for providing arsenic filtered water on a household level (household
= 5-7 people) for a year. This cost analysis was done for a catchment of 200 households
for a period of 5 years. The SONO filter cost US $17 to provide filtered water to a household
for a year, the PUR sachets cost US $10 if provided at 1 cent per sachet, and the Sidko WTP
cost US $8 (refer to Table 2. below). SC was in favour of using the PUR sachets in their
arsenic mitigation intervention but the supply chain was not in place to ensure long term
benefits to communities and the calculated cost was higher than the Sidko WTP.

SC had implemented SONO filters on a small-scale in schools of Meherpur, Sadar,
and Mujibnagar. The initial plan was to cover 10 schools before scaling it up but SC found
many problems associated with the maintenance of the filters, which led to misuse. In
2009, SC also implemented a Sidko WTP in a community in Alampur, Meherpur where
good ownership and acceptability of the intervention was observed. SC decided to extend
the WTP intervention and implemented it within a few other communities within
Meherpur.

Over the years, SC has worked with the DPHE in extending the WTP intervention
and in understanding the needs of the communities where groundwater is highly
concentrated with arsenic. SC has been able to oversee the WTPs they have implemented
and support households within these communities, but they’re concerned about the
sustainability of the intervention once they leave the district. They have yet to do an
external evaluation of the WTP intervention but are interested in pursuing this as they

phase out of Meherpur within the next few years.
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PUR

SONO Filter Sachets! Sidko WTP

BDT USD* BDT | USD | BDT USD
Cost per litre of arsenic-free water 0.17 0.002 | 0.08 | 0.001 - -
Cost per household? for over 5 years - - - - 3,328 40
Total cost of intervention for 3 years - - 2,407 29 - -
Cost per household for 1 year 1,411 17 830 10 666 8
Cost per household for 1 day - - - - 2 0.022

* Assuming 1 USD = 83 BDT
1 One PUR sachet = 1 US cent
2 One household = 5-7 people

4.5 Process Documentation Research

Save the Children continues to expand their work in Bangladesh and are interested
in strengthening the monitoring and evaluation (M&E) aspects of their current
interventions. They intend to focus on the quality of their programs so as to better
understand the effectiveness and impact of their interventions (Save the Children, 2016).
They were interested in conducting process documentation research of their WTP
intervention, which the author of this thesis was recruited to do during the months of May-
July 2015.

The idea behind this research was to obtain a complete picture of how SC
implements the WTP intervention, including the hardware involved (refer to Section
4.3), the process behind its implementation from start to finish, the financial aspect,
community perceptions of the intervention, potential barriers to access and challenges
within the community in concern to the WTP, the potential for its future sustainability,
and ways the intervention can be improved. This was done with the intent to better

understand the WTP intervention and its possibilities for scaling-up. Section 5 and
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Section 6 below describe how this process documentation research was conducted and

its findings, respectively.
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5. Materials and Methods

5.1 Study Design

To understand community perceptions and the implementation process of the
WTP intervention in Meherpur, members of SC, Sidko, and the communities (where the
WTP had been implemented) were interviewed. The tools developed, were largely
qualitative in nature and included interview guides, focus group discussion
questionnaires, and structured observation forms. A qualitative approach to this study was
chosen to provide context to the WTP intervention, offering a more complete picture of
what happened in the project and why.

The qualitative method was appropriate for this study because detailed
information about a person’s thoughts and behaviors was needed to answer the questions
of this research (Boyce & Neale, 2006). Open-ended questions also needed to be asked
about the WTP intervention to obtain as much information as possible. Hence, in-depth
interviews were used because they provide much more detailed information than what is
available through other data collection methods, such as surveys (Boyce & Neale, 2006).

Focus group discussions (FGDs) with several beneficiaries of the WTP intervention
were used to obtain community opinions and perceptions of the intervention. FGDs with
beneficiaries were conducted instead of the use of surveys because 1) data was collected
from a largely uneducated population and 2) perceptions are best understood using this
method (Kitzinger, 1995). The beneficiaries interviewed, were mostly women in the
community and were more comfortable talking in a group setting than individually, hence
the FGD.

A quantitative tool, structured observation forms (SOF), was used to evaluate the

condition of the respective WTP visited. Collecting this data would show whether the plant
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is in decent condition, whether it looks like it is being maintained, whether it is in use, and

whether people who are using it do it with ease and are using it appropriately.

5.2 Tool Development
The development of the tools was completed by consulting with SC program
managers for the purposes of gaining greater insight into the WTP intervention. Based on

the goals and interests of SC, the following qualitative tools, in Table 3., were developed:



33

Table 3. Tools developed and their importance to the research.

Tool Who is being interviewed? Why are they being interviewed? What topics were discussed during
interview?
SC staff The SC Senior Officer chosen has been highly To understand the “how” of the WTP -Pre-installation of WTP

interview guide

involved in SC’s WTP intervention since the
formative research stage.

intervention process, which includes all
the stages of the implementation process
and SC’s involvement throughout.

-Installation of WTP

-Post-installation of WTP

-SC’s current involvement in intervention
-Sustainability of intervention

Post field visit To answer new questions that were not -Community engagement and capacity building
interview guide asked prior to the first field visit. -WTP locations

for SC staff -Future plans for WTP intervention

Sidko Manager | The Sidko Manager who has been thoroughly To understand Sidko’s perspective of the | -Pre-installation of WTP

interview guide

involved on the Sidko side of SC’s WTP
intervention since the first WTP was installed
in 2009.

WTP intervention and the role they play
during and after the installation process.

-Installation of WTP
-Post-installation of WTP
-Cost and design of WTP
-Sustainability of intervention

Plant
Management
Committee
(PMC) member
interview guide

The Plant Management Committee (PMC) is a
group of community members whose purpose
is to ensure the maintenance of the WTP and
to deal with any issues related to the WTP.

Community
Core Group
(CCQG) interview
guide

The Community Core Group (CCG) is a
leadership group that works to address
community problems in relation to the well-
being of children in the community, such as
child marriage and school dropouts. If a WTP
is implemented in a particular community,
then the respective CCG is also responsible for
issues concerning the WTP.

PMC and CCG
combined
interview guide

PMC members can be part of the CCG and vise
versa. In some communities, interviews were
conducted with a community member who was

To understand the communities’
perspective of the WTP intervention, how
the WTP is maintained post-installation,
thoughts on sustainability of the WTP in
their community, problems that have
occurred concerning the plant and how
the community has dealt with these
problems.

-Pre-installation of WTP

-Installation of WTP

-Maintenance of WTP

-Sustainability of WTP

-Community perceptions
-Recommendations to improve intervention

-Maintenance of WTP

-Sustainability of WTP

-Community perceptions
-Recommendations to improve intervention

-Pre-installation of WTP
-Installation of WTP
-Maintenance of WTP
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both part of the PMC and CCG, hence the
interview guide was combined to form one
interview guide.

-Sustainability of WTP
-Community perceptions
-Recommendations to improve intervention

FGD with
women

The women of these communities are the main
users of the WTP because they walk back and
forth to collect water for their respective
households. They provide the most direct
perspective of the users of the WTP.

To understand whether the community
feels benefitted by the WTP and whether
it is meeting their drinking water needs.
To determine whether there are any
differences between their previous
drinking water source and the WTP
water.

-Installation of WTP

-Problems with the plant

-Barriers to access

-Sustainability of WTP

-Community perceptions
-Recommendations to improve intervention

WTP structured
observations
form

N/A

N/A

-Cleanliness of WTP
-Functional or not
-Accessibility of WTP

Note: After SC installs a WTP within a community, they request the community to form a PMC and elect community members for positions with associated
responsibilities. Both the PMC and CCG are formed within a community upon SC’s request.
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Every tool, except for the structured observations form, was translated into
Bengali. English versions (with Bengali translations) of each of the study tools are in
Appendices B-K. The number of questions in each of the interview guides and FGDs,
except the post field visit interview guide for SC staff, ranged from 31-44 and were open-
ended. The post field visit interview guide for the SC staff was also open-ended and was 11
questions long. All interviews and FGDs were designed to take approximately 30-60
minutes to administer.

The PMC and CCG interview guides were very similar in nature and essentially
contained the same questions, except for a select few that were only pertinent to either the
PMC or CCG member’s responsibilities concerning the WTP. Several PMC/CCG interview
sessions contained more than two respondents answering the interview questions of a
single interview guide. For all these reasons, much of the data collected for the PMC and

CCG members was combined for the results of this study (Section 6).

5.3 Consent and IRB

Verbal consent was received from every individual before the interview or FGD
began. Each individual consented to being interviewed and to having the interview/FGD
recorded on a tablet. This research was part of Save the Children’s IRB review and verbal
consent was sufficient according to that review. The results of this research are
anonymized and recordings of interviews/FGDs were destroyed after data was translated
and transcribed into English.

Emory IRB was also consulted for this research and the determination of “No IRB
Review Required” was received (refer to document in Appendix L). This research did not
meet the definition of “research” on human subjects as set forth by Emory policies and

procedures because it was a public health practice project for Save the Children.
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To use the data collected in this research for this thesis, Emory IRB was further
consulted and a determination of “No IRB Review Required” was again received (refer to
document in Appendix M). It was determined that this study is a program evaluation of
a project and did not meet the definitions of “research” with human subjects or “clinical

investigation” as set forth by Emory policies and procedures.

5.4 Data Collection
All tools, except the WTP SOF, were administered in Bengali by a research

assistant, that SC hired externally, who was skilled and experienced at conducting
interviews and FGDs in this setting. The WTP SOFs were filled out in every community
visited. Every interview and FGD session was recorded on an electronic tablet, to be
transcribed at a later time.

Tools were administered over a 5-week period and all data was collected between
June - July 2015. The following shows the order in which all the data was collected:

1. SC staff interview data

2. Community 1 (Pilot Community) data

3. Post field visit SC staff interview data

4. Community 2 data

5. Community 3 data

6. Community 4 data

7. Sidko Manager interview data
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Figure 6. Data collected in each community.
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5.5 Communities Visited

Four communities out of 23 with WTPs in Meherpur, were visited to collect the
data. The chosen communities were pre-picked by SC and not randomly selected. Out of
the four communities visited, three had a functional WTP and one had a non-functional
WTP. A functional WTP is one that is currently in use and providing arsenic-free water. A
non-functional WTP is one that is either damaged/clogged, needs a filter replacement, or
is not providing water the way it should be.

The first community visited where the tools were administered, was the pilot
community. This community’s data was used to improve the tools made, either by adding
new questions to, or by removing questions from, the existing tools. A new set of post field
questions for the SC staff member was also made post-visit to the pilot

community/Community 1.
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5.6 Data Handling and Analysis

Daily debriefing of the interviews and FGDs took place to understand the key
findings from the topics of interest. The recorded interviews and FGDs were transcribed
and translated from Bengali into English by the research assistant who administered the
tools. This translated data was then classified by question and the answers to each
question were summarized. These summarized points were then placed under
subheadings of topics of interest (e.g. cost, maintenance, installation, community
members’ perceptions).

The information put together under each topic was used to answer questions about
the WTP intervention and to inform SC’s interests and goals for this research. A program
that assists with qualitative data analysis was not required to analyze the data collected in
this study. An RSPH professor experienced in qualitative data was consulted on this

matter and it was determined that manual analysis was sufficient for the data collected.
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6. Results

Qualitative data was collected from 1 SC Senior Officer, 9 members of the communities
who were either part of the PMC or the CCG, 1 Sidko Manager, and 30 women who
participated in the FGD sessions. Quantitative data was collected in the form of 4 WTP

structured observation forms. These data informed the following results.

6.1 Implementation of the WTP Intervention by SC

There are three phases to implementing the WTP intervention into a community:

the pre-installation phase, the installation phase, and the post-installation phase.

6.1.1 Pre-installation of the WTP

A community is considered for the WTP intervention by SC, if there are at least
150-200 households within the community that are being exposed to arsenic through the
consumption of arsenic contaminated water. This is to ensure that they are meeting the
maximum number of beneficiaries for the large investment of the plant. Communities 1,
2, and 4 said that about 70-120 households are making use of their respective WTP.
Community 3 said around 300 households are making use of their WTP.

A lot of groundwork must be conducted by SC to identify the need for installing a
plant. SC needs to contact the Department of Public Health Engineering (DPHE) in
Meherpur to receive information about the extent of arsenic contaminated groundwater
within the community area, then a visit is made to the community to observe how many
tube wells in the community are marked red (highly contaminated) or green (safe to

drink).
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The groundwork takes 1-2 months and involves doing surveys within the
communities, checking tube wells, and investigating the number of patients suffering from
arsenic-poisoning related health problems in the community. SC meets with at least 100-
150 members of the community to assess and understand the community’s needs for an
intervention such as the WTP. SC establishes whether the community will take ownership
of the WTP and whether they will be capable of paying for the monthly electricity bill, any
future repairs, and replacement of the filter. SC field officers play an important role in the
pre-installation phase, by mobilizing the community and building capacity for the WTP.

Once SC determines that there is capacity for the WTP, the PMC committee is
formed within the community and they become responsible for all matters related to the
plant. SC explains to the community that this committee must be formed in order to
ensure the sustainability of the plant. The community decides amongst themselves who
will be in this committee and what they will each be responsible for. All the work done by
the PMC is voluntary, thus, the members themselves must be motivated to maintain the
plant. Some of the responsibilities of the PMC include paying the electricity bill, collecting
money from households every month for the plant, and cleaning the iron filter pipes.

In order to initiate the plant installation process, a site needs to be selected for the
plant. Someone in the community has to donate some land and this land must gain access
to an electricity line, as this is a vital component to the functionality of the plant. Other
considerations for plant location include, being:

» In a central location within the community for easy access.

» Free of any walls/boundaries that may occur if located in a community member’s

residential area.

* An acceptable distance away from cowsheds and toilets to prevent water source

contamination.
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Once the site is finalized, the donor is officially recorded as having donated the land
with the signing of a legal document, and they are usually made a member of the PMC.
The PMC and CCG community members interviewed, made it evident that the land donor
usually plays a very prominent role in ensuring the maintenance of the plant post
installation. In the final community visited (the non-functional plant), there were
problems concerning coming to an agreement between the potential landowner and SC in
terms of land donation for the plant. The Sidko official said that this aspect of the
installation process could pose as a potential challenge for the installation of future plants.

The idea of the CCG committee was only implemented in communities in 2012; hence,
some communities didn’t have a CCG committee during the installation of their plant.
Now, however, all communities with a WTP maintain a PMC and CCG committee who are

both involved with the WTPs operations.

6.1.2 Installation of the WTP

Once the location for the plant is made official, Sidko can begin constructing the
plant. The Sidko Manager said that 4 WTPs can be installed simultaneously within 15 days
with 4-5 Sidko employees. PMC/CCG members and women of all four communities
interviewed recalled their plants being installed within 7-10 days. SC follows up daily with
the community as well as with Sidko during the installation process through the SC

engineer, field officers, and other SC officials.

“If everything is ok (the location, land donor etc.) we hire a local mechanic to bore the
tube well. We buy the necessary materials for the tube well. I check the quality of the
materials. We purchase the stainless steel tank for the water from Taiwan. The mason
builds the foundation of the plant area. The SIDKO workers install the plant and I
observe the process during the installation.” - Sidko Manager
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The CCG and PMC members, as well as other individuals of the community are very
much involved during the installation process. They support the operation by:
» Bringing water to the site to aid in the digging of the pit where the pipe will go to
draw the groundwater for the plant.
* Looking after all the materials and equipment that Sidko bring.
* Guarding the cement foundation of the plant overnight to prevent animals from
walking on it.

» Providing food to the plant construction workers.

“First the shallow labour came, and they bore the pipe. Then the masons came. They
constructed the plant area with bricks, sand, and cement. Then the main plant (tank,
filter, etc.) came and Sidko workers constructed the plant. When everything was done,
the last day they came and gave the electricity connection. We prayed (ritual) for the
plant and had some sweets for celebration and launched the plant. All the community
people were there to celebrate. The village elder first drunk the water and we started
to collect water from the plant.” - Woman in Community 1

One to two weeks are needed from the initiation of the installation process by Sidko
to when the community is able to collect water from the WTP. Once the plant has been
installed, Sidko explains to the community how to appropriately use the plant and
specifically tells them to prevent water wastage. Sidko also trains members of the PMC on
how to clean the pipes of the iron filter, something that must be done 2-3 times a day in

order to prevent pipe blockage.

6.1.3 Post-installation and Maintenance of WTP

Even though there are several members (up to 11) of the PMC/CCG committees
within one community, it was discovered that only a select 1 or 2 individuals maintain the
plant. These few individuals have taken on the responsibility of looking after the plant and

making sure of its constant functionality.
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SC field officers play a very important role in terms of constantly updating SC about
the condition of the plant and how the community is working to deal with any problems.
These field officers are assigned a community in which they work in. They help maintain
a good relationship between SC and the community and are able to check up on SC’s
current activities and interventions within the communities.

When it comes to minor repairing of the WTP (e.g. fixing a broken tap), the
communities are able to successfully conduct repairs with materials that are available at
the local market. PMC/CCG members of all four communities interviewed said they have
a designated repairperson who can fix basic problems the plant faces. Community 3 said
that their “repairman” would be willing to help fix the WTPs of other communities.

Sidko gives a one-year warranty for all of its plants, but continues to support the
community past this one year, free of charge. The plant itself has a signboard with the SC
logo as well as Sidko contact information, and the date of installation of the plant. Any
member of the community can contact Sidko to voice their concerns related to the plant.
Oftentimes, a community PMC is able to solve plant problems over the phone with a Sidko
official.

Many plants used to be built by a pond within the community. This was so that the
run-off of the iron filter would be dumped into the pond during pipe cleaning. Sidko
realized that dumping the iron filter waste back into the community environment is
objectionable so they redesigned their plant to include a pit constructed with metal rings
to collect the iron filter backwash.

The concentration of arsenic in the water, and how much water the plant is filtering
daily determines when the arsenic filter needs to be changed. For a community of about
200 households, and groundwater containing 100 ug/L of arsenic, a WTP can filter up to

1.5 million liters of water. It would take about 5 years before this filter would need to be
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changed. Sidko estimates that about 6000 liters of water are taken from a single plant
everyday.

The arsenic filter takes one day to replace. Sidko comes to clean out the filter of the
used granular ferric hydroxide media and they add 30 kg of new media to the filter. Sidko
takes the used up media with them to give to the Bangladesh Council of Scientific and
Industrial Research (BCSIR). Bangladeshi government regulations prohibit the dumping
of arsenic waste back into the environment and BCSIR keeps records of how much waste
has been collected and how much granular ferric hydroxide has been distributed.

Sidko tests the water in each plant at least once in a year for arsenic, iron, reactive
phosphate, and pH, to make sure that the plant is functioning appropriately. They do this
with a test kit obtained from UNICEF. Other than this, there is no other testing of the WTP

water.

6.2 SC’s Current Involvement in the WTP Intervention

SC has several interventions and activities aside from the WTP within communities
of Meherpur, hence, the designated field officer of the community, pays a visit at least 3-4
times a week to make sure things are going well. During a visit to the community, the field
officer follows-up with the PMC chairperson about the plant to make sure all is in order.
The plant itself is relatively small in size and easily accessible. Anyone can observe whether
itis in order with very brief inspection. SC is aware of the current state of each of the WTPs
in the intervention. They maintain a record of the functionality of each plant and update

it every 3 months (refer to Appendix 3).



6.3 Structured Observations of WTPs Visited

Table 4. Condition of each plant visited.
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WTP used by:

(during 30 minute | Problem
WTP WTP observation of water
WTP functional? |accessible?|clean? period) wastage?

Community 1 Yes Yes Yes 6 women, 3 girls No

Community 2 Yes Yes Yes 8 women, 1 girl No
Yes - leaky

Community 3 Yes Yes Yes 13 women, 1 child faucet
No - filter
Community 4 [replacement needed Yes Yes No one No

6.4 Financial Considerations of the WTP Intervention

SC explains to the community that once the plant has been installed, the

community must resume all financial responsibilities of the plant. One of the groundwork

criteria for installing a plant within a community is that the community must be willing

and able to resume this financial responsibility. All households are informed of this and

they must agree to these terms before the plant can be installed.

Table 5. Cost breakdown of WTP intervention in a community.

Bangladeshi Taka (BDT) | US Dollars ($)*
WTP Installation by Sidko 500,000 6,450
Arsenic Filter Replacement 30,000 390
Electricity Cost 100-300/month 2-4/month
Motor Replacement 900 12
Households Each Pay 20-40/month <1/month
PMC Collects on Average 1000-1500/month 13-20/month

* Assuming 1 USD = 78 BDT
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The money that households pay per month for the WTP, goes toward the payment
of electricity, repairs, and is saved up by the PMC for the future filter replacement. The
PMC cashier collects this money by visiting each household every month during a
predetermined few days of the month. Sometimes the household cannot pay the BDT 20
that month and will pay double the next month. Sometimes households can only pay BDT
10. The households give what they can when they can, but it is the PMC cashiers
responsibility to encourage continuous payment.

The PMC/CCG members in Communitys 1 and 4 said that for the first few months
after the plant is installed, about 80-120 households make monthly payments. This
number usually dwindles down to about 50-80 households making monthly payments.
Not everyone who uses the water from the plant makes payments towards it.

The PMC uses the money collected from households to pay the monthly electricity
bill and they save the excess money. If the community is able to save at least BDT 700 (US
$9) every month, within 4 years, they will have enough money to replace their arsenic
filter. SC recommends every community have a bank account where they can keep this
saved money. Two or three PMC members’ names in one community must be on the
account so any withdrawals from the account will require all members’ signatures. Every
community visited had upheld this request by SC.

The PMC of community 4 (with the non-functional plant) was able to mobilize
funds quickly and households even made contributions of up to BDT 500 (US $7). They
needed to replace their arsenic filter and had not saved enough to do so. As a result, they
had been drinking water that was potentially contaminated with arsenic for four months
prior to the interview. They said that households in the community had not been
contributing regularly to WTP funds because of political conflicts within the community.

Hence, they had not been able to save up enough money for the filter replacement.



47

6.5 Community Perceptions of the WTP

The PMC/CCG members and women of every community that was interviewed
expressed being greatly benefitted by the WTP. They were satisfied with the water quality
of the WTP and it was meeting their drinking/cooking water needs. They felt safe now
from diseases such as arsenicosis and have even experienced a decrease in gastrointestinal

problems that they experienced prior to drinking the plant’s water.

“Of course the community is benefiting from the plant. We are getting pure and safe
water from the plant. The water doesn’t contain arsenic. So our children can drink the
water without any hesitation.” - CCG member in Community 3

“We don’t need to drink poison (arsenic) water anymore. People believe that the plant
water is safe and is 1000 times better than the tube well water. They drink the plant’s
water more than they drank the tube well water. The plant’s water is tasty and we
drink it with contentment and satisfaction.” - CCG member in Community 1

“This water is very pure. We don't feel unsafe. The water is better than the mineral
water we buy (in bottle). The rice becomes nice when cooked with the plant water.” -
Woman in Community 1

One complaint that was mentioned by Community 1 and 2 was that the water in
the tank becomes very hot during the summer and very cold during the winter. Community
2 said that they would pay for a way to make the hot water cold during the hot days if that

was a possibility.

6.6 Potential Barriers to Using the WTP
PMC/CCG members and women of all four communities interviewed emphasized
the importance of preventing water wastage and not using the water for anything other

than drinking and cooking.
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“No, there is no limit. But the community people don’t waste water or let their children
wastewater. There is no restriction for collecting drinking water and cooking water.
But you can’t wash yourself or clothes by this water.” - CCG member in Community 3,
in response to whether there are any limits on how much water can be collected

Communities 2 mentioned queuing at the plant during certain times, but never for
too long to become an issue. Problems associated with electricity for the WTP posed the
greatest barrier to usage of the plant because without electricity, the pump cannot pump
the water into the plant. When there are power cuts, the WTP cannot be used for up to two
days.

Every community we visited had established their own, most suitable way of when
and how to keep the plant accessible. Communities 2 and 4 decided that they would always
keep the plant open and never lock the gate. Community 1 kept their plant open at all times
until they had a vandalism incident where a few taps were stolen. After that, they decided
to only unlock the gate for a few hours each day. The women of the community decided
these hours. If any woman cannot collect water during this designated time, they can get
the key to the plant anytime they want to collect water and then lock it up again.

Community 3 was the most innovative because they had their “repairman”
reconstruct 3 of the 6 taps to be outside of the plant cage. That way the plant could always
be locked and community members could collect water at any time they pleased. Another
reason for doing this was to prevent the inside of the plant from getting muddy with all of

the women walking into and out of the plant.

6.7 Challenges with the WTP Intervention
Communities have faced problems with the WTP in relation to the electricity line.
All four communities are using a sub line for their WTP because the government has not

approved a direct line as of yet. The person who donates the land generally gives this sub
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line. The issues arise when it comes time to pay the bill for this sub line. It is difficult
calculating the electricity bill for the sub line based off of the meter reading on a direct
line.

Another issue concerning electricity is that when there are power cuts the majority
of the communities with the WTP intervention cannot draw water from the plant because
the pump motor does not work. Only two communities out of twenty-three have a manual
hand pump attached to their WTP, which can be used to draw the groundwater up into the
WTP when there is no electricity.

One mechanical issue that has occurred in Community 3 is repairing/replacement
of the automatic motor that is used to pump the groundwater into the tank. In Community
4, the auto-switching mechanism of the motor was damaged, at one point, and the plant
would not automatically be pumped with water when empty. Though this didn’t prevent
usage of the plant, it was inconvenient for the community.

Community 2 mentioned how their iron filter was blocked because they had not
cleaned it properly. They required Sidko’s assistance on this, who then demonstrated the
correct way to clean the filter. Community 4 (non-functional WTP) explained that when
the person who usually cleaned the iron filter went to Dhaka, the pipe blocked up. No other
community member who was present at that time knew how to appropriately clean the

filter so there were a few days when the plant was not functional.

6.8 Sustainability of the WTP Intervention

As stated previously, Sidko says the plant can last for 25-30 years. Many of the
PMC/CCG members interviewed regarded the WTP within their community as they do
one of their own children. The WTP is one of the community's greatest assets and it is very

precious to them because of the clean water it provides.
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“Inshallah (if God wills), we will try our level best to keep this (plant) functional till
death. If any major repair is needed, it may take time but we will definitely repair this.

2

We won't let it be ‘out of order’.” - CCG member in Community 1

All the communities, including the community with the non-functional plant,
believed they will be able to sustain the plant once SC leaves. The communities are saving
money for the plant every month and are certain they will be able to tackle any problems

that the plant may incur.

“SC has a plan. They don’t work in a particular area for long. That doesn’t mean that
the plant they have given will not be functional when they leave. This is our
community’s property. We will not let it go out of order...Now that the plant is installed
we should take care of it. If the plant is broken, we will have to collect water from the
tube well once again. Again we will have arsenic in our drinking water, again we will
have iron. There will be no safe water. If we can take good care of the plant, we will
get arsenic and iron free water throughout our life.” - PMC member in Community 2

The community PMC/CCG members of Community 4, the non-functional plant,
know what they should do differently in order to prevent their current situation from
happening again. They did not save enough money to replace the plant filter when time
came; however, they were able to mobilize BDT 18,000 (US $232) in 3 months. They have
applied for the rest of the money that is required for a filter replacement, from SC. They
explained that they will save enough money in the future to maintain the plant, and will

be more disciplined about money collection.

“We should try this otherwise there will be no water. This is ours, so we need to take
care of this....we should ensure the longevity of this plant. Everyone of this community
should cooperate for the betterment of the plant.” - Woman in Community 3

The communities are well aware of the consequences of not sustaining the plant

after SC leaves and are taking the initiative to make sure that their WTP sustains.
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member in Community 4

“We, the beneficiaries of the plant, should meet together sometimes. Should tell the
community households to give money properly. If every family gives money on a
regular basis we will have sufficient money in our bank. We will be able to take care
of our plant if SC leaves. If we need to pay more to keep the plant functional we will
pay that. We will work together to keep it functional. We have to keep the water tank
(plant) functional. Otherwise we will again need to drink arsenic water.” - PMC

Table 6. Communities that have had their filter media replaced and how much they have paid

towards it.
. Save the
Community . Total
WTP Location Contribution Chll.(li)rel.l Cost Completed/In
(BDT) Contribution (BDT) Process
(BDT)

Rajnagar Mollah para WTP,
Rajnagar, Pirojpur, Meherpur sadar 18,388 17,000 35,388 | Completed
Rajnagar Shekhpara WTP, Rajnagar,
Pirojpur, Meherpur sadar 6,000 29,388 35,388 | Completed
Taranagar school para WTP,
Taranagar, Bagoan, Mujibnagar 5,000 30,388 35,388 In Process
Voladanga moddhopara WTP,
Voladanga, Solotaka, Gangni 5000 30,388 35,388 In Process

SC has plans to connect communities with the appropriate government officials so

that they will know who they can contact to seek information and assistance. Government
officials may even help these communities test the water regularly. SC has also been
working with a local partner organization that they are building capacity within to run
some of their programs in Meherpur. They are confident that this partner organization

will help maintain the WTP intervention once SC leaves.
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7. Discussion

7.1 Overview of Results

The results presented above inform “who” and “what” is involved in SC’s WTP
intervention and the process of “how” an NGO could go about implementing WTPs on a
community level in Bangladesh. For an NGO looking to adopt this intervention as an
arsenic mitigation strategy for communities in Bangladesh, the process of implementation
is extensive and requires many resources, such as large initial capital investment, and
manpower for 1) the formative research stage and 2) capacity building within the
respective communities.

The results of this study also present various community perceptions of the WTP
intervention implemented by SC and address 1) whether it is meeting the communities
drinking/cooking water needs, 2) the challenges and potential barriers to access of the
WTP, and 3) whether the communities think they will be able to sustain the intervention
after SC leaves Meherpur District, Bangladesh.

Four out of the twenty-three communities with WTPs were visited; which is
approximately 17%. Even though this seems like a very small sample size, a saturation of
ideas was evident in the data collected from the interviews and FGDs, which validates the
research to some extent. The PMC and CCG members of all four communities generally

gave similar responses to the questions asked, as did the women in the communities.

7.2 Early Stages of the WTP Intervention
Though the results of this study barely touched upon how SC conducted their
formative research and program development for the WTP intervention, its importance in

setting up the foundation, is evident. SC has ensured sufficient community capacity
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strengthening before they installed the WTP and this was able to promote ownership and
potential sustainability, which is key to the success of the WTP intervention. This may
make it difficult for smaller entities to implement the WTP intervention because of a lack
of resources, but it is certainly something that bigger NGOs, like Save the Children, can

take on if they are looking for arsenic mitigation strategies for rural communities.

7.3 Gender Roles and Community Perceptions of the WTP

Community women were interviewed for assessing community perceptions of the
WTP because they are the ones who collect the water for the household and use it to cook
with. During the structured observations period in every community visited, men were not
observed collecting water. As is the case in many cultures all over the world, in Bengali
culture women are responsible for water collection, as it’s part of conducting household
chores and maintaining the household (Sultana, 2007). Water is vital to fulfilling this role
that women play but there are politics surrounding water especially in these rural settings
in terms of access and control of arsenic-free water. Though the results of this study
suggest that there was complete access to the WTP to all community members in all the
communities visited, perhaps, in the future when a community is left completely on their
own where SC is not checking in with them regularly, these kinds of politics may arise.

The PMC and CCG were overwhelmingly comprised of men, except for in
Community 3. This is also seen in many other cultures of the world where men
predominantly hold leadership positions, and does not come as a surprise. However,
Community 3 was peculiar, in that, women were part of the PMC and CCG, which made
them a more progressive community. Later, it was identified that the PMC and CCG
women members in Community 3 were married to men who were also part of the

PMC/CCG in that community. This explains how these women acquired their positions.
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Encouraging women to take up leadership positions in concern to the WTP intervention
could be a way of empowering women in these communities.

Community members’ responses made it clear that they felt benefitted by the WTP
and thought that it was meeting their consumption needs. An interesting response from a
woman in Community 1 was that she had experienced fewer gastrointestinal problems
since drinking the WTP water. The groundwater that is drawn up by tube wells is rich in
many minerals contaminants besides arsenic (e.g. iron, manganese, reactive phosphate
etc.) that makes the water very hard and may irritate the gastrointestinal tract (Sengupta,
2013). However, it is more likely that the shallow tube well water that this woman was
drinking from, prior to the WTP water, may have been contaminated by pathogens, as
shallow aquifers often can be (Escamilla et al., 2013). Since the WTP collects water from
deep aquifers, microbial contamination is less likely (Howard et al., 2006). However, once
this water is collected, contamination while it is stored in the home is also of concern

(Ferguson et al., 2011; Leber et al., 2011; Van Geen et al., 2011).

7.4 Electricity Issues with the WTP

The WTP cannot draw up groundwater without electricity. The unreliability of the
electricity line needed for the WTP presents a great problem for this intervention because
power cuts are very common, especially in this setting. Communities also mentioned
having problems with the WTP motor breaking down and needing replacement. Two out
of the twenty-three of SC’s WTPs have an in-built hand pump attached that can be used to
manually draw up water into the tank. However, this is not a sustainable solution to the
electricity and motor problems because these aquifers are too deep for hand pump tube
wells and the groundwater table is only moving lower and lower as the water is depleted.

A solution to this may be to enhance the design of the WTP to incorporate solar

power panels. This was something that was brought up during our interview with the Sidko
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Manager, however he said that solar power panels are too expensive. NGO’s, such as SC,
working with Sidko and implementing WTPs in rural communities may consider investing
in the improvement of the design of the WTP to increase the sustainability prospects of
their intervention. They can also request Sidko to incorporate solar power panels in their
WTP design, if found to be feasible, before they agree to a new contract with Sidko to install

more WTPs for them.

7.5 Other Challenges with the WTP

According to the community members, queuing is not a concern when it comes to
using the WTP. During the observation period, no queueing was seen and women were
able to collect water leisurely. None of the women spoken to brought up the matter of
walking distance to the WTP. Though this question was not specifically asked during the
FGD sessions, it is an interesting point that should have been discussed. SC does try to
ensure the WTP is placed in a central location to a majority of households in the
community, so perhaps all the women spoken to lived only a short distance from the WTP.
Another theory may be that the tube well where each woman used to collect water from
was about the same distance away as the WTP is; or perhaps, the water from the WTP
makes it worth the walk if it was a considerably long distance away.

The blocking up of the iron filter has prevented use of the WTP in communities on
occasion, which has mainly been caused by the absence of the PMC member who usually
cleans the filters. Only one or two of the PMC/CCG members in a community clean the
filter daily and when they are not available or are unable to do it, the filter gets blocked
and the WTP cannot be used. This points to the need for more community members to be
trained in how to clean the filter.

Vandalism was only mentioned in Community 1 where the taps of the WTP were

stolen. Locking the gate of the WTP when it wasn’t in use was seen as the best solution by
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the community. The strong sense of community ownership of the WTP might explain the
lack of vandalism incidence seen in the other communities.

The only restriction, per se, to using the WTP is that water cannot be wasted and
is to only be used for drinking and cooking. These ideas seem to be instilled in the

community members as it was echoed by everyone interviewed.

7.6 Willingness to Pay

Two communities complained about the temperature of the water in the tank
during summer and winter months of the year. One of those communities even said they
would pay to be able to regulate the water temperature. This was interesting because it
alludes to the willingness to pay for convenience and services. Essentially, community
members collectively decided that they are willing to pay for the upkeep of the WTP once
it is implemented in their community. This demonstrates the communities’ willingness to
pay for arsenic-free water.

A study by Ahmad et al. (2003) showed participants’, in rural communities,
willingness to pay for arsenic-free water. The amount that was willing to be paid was about
10-13 BDT a month per household, which is about half of how much is requested from
each household where SC’s WTP intervention is implemented (refer to Table 5.).
However, there is low compliance with these payments in these communities, especially
in those that have not been able to save up enough money over the years to pay for the
replacement of their filter when time came (refer to Table 6.).

This shows how the willingness to pay and the ability to pay are two very different
things. Communitys 1 and 4 said there were many households that contributed to the
monthly payments of the WTP in the first few months after it was installed, but this
number halved after those first few months. Whether they should be any repercussions for

not contributing towards the WTP remains to be debated, however, it is very important to
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find ways of encouraging compliance of payments amongst community members. Perhaps

more capacity needs to be built within these communities to improve on this aspect.

7.7 Sustainability

Every community member interviewed, emphasized the importance of their WTP
and how they are sure they can sustain it in the future, even once SC leaves Meherpur. All
three communities visited, with functional WTPs, had not yet reached the stage of filter
replacement for their WTP. However, all communities visited have overcome some
challenges in concern to their WTP without any help, whether it be small repairs or
vandalism. This demonstrates their desire to keep the WTP up and running. Daily and
regular maintenance is also evident with all three of the functional WTPs visited, which
were clean and in use.

Community 4 has reached the stage of needing a filter replacement, and has been
unable to replace it in time because of a lack of funds. At the time this data was collected,
Community 4 had not had their filter replaced for 4 months. Nobody was seen collecting
water from the WTP when we visited the community, but the taps were still working and
theoretically could still have been used. As mentioned previously, there is a concern for
having the saturated filter media in the plant, release its arsenic back into the water,
concentrating it with arsenic. Either way, without the WTP, community members are
forced to retort back to their old, most likely arsenic contaminated, water sources.

During the time of these interviews, two of SCs twenty-three WTPs were non-
functional because of the need for a filter replacement. All other twenty-one WTPs were
working sufficiently. The majority of communities seen in Table 6. have only been able
to contribute a small fraction towards their WTP filter replacement. When communities
need a new filter and haven’t saved up enough money to get one, they have to apply for the

money from SC. This process takes a long time and has led to WTPs being non-functional
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for several months after their need for a filter replacement has been identified. Though SC
is helping out communities, such as Community 4, with their filter replacement, this was
not the intent of their intervention. Again, if communities aren’t using the WTP it means
they are drinking from some other water source that is most likely contaminated with
arsenic; if they are still using the WTP, there is concern of leaching arsenic from the filter

media into the tank water.

7.8 Water Testing

Sidko only tests the water of the WTPs once a year for arsenic, iron, reactive
phosphate, manganese, and pH. Once a year is not sufficient because the arsenic
concentration within deep aquifers is highly variable (Van Geen et al., 2003; Cheng et al.,
2005). This variability means that the GFH media in the filter can become saturated with
arsenic even before the predicted time, which then prevents it from filtering out the arsenic
from groundwater. Arsenic is also a colourless, odourless, and tasteless chemical which
means there is no way of identifying its presence without an actual test.

Whether Sidko has a specific schedule or routine annual checkup for each WTP, is
not known. However, a WTP is only put out of commission and is said to be in need of a
filter replacement once Sidko has tested the water and confirmed the presence of arsenic
in its water. Since this process is only done once a year, if the water is not tested regularly,
communities could be exposed to arsenic water for months before it is identified. Hence,
without scheduled and appropriate testing for arsenic within the water of the WTPs,
communities may still be exposed to arsenic unknowingly.

It is not known how Sidko tests the water, only that they use a kit from UNICEF.
Another arsenic testing kit, developed by the Asian Arsenic Network of Japan, works like

a type of litmus paper and changes colour when exposed to arsenic contaminated water
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(Chowdhury & Jakariya, 1999). If investment in a test kit such as this one was made, Sidko

or even an SC field officer would be able to easily test the water of the WTPs more often.

7.9 Comparison of WTP to Other Common Intervention Options

Below, in Table 7., information of four arsenic mitigation options that were
discussed in Sections 3.6 (SONO filter, activated alumina filter, PUR sachets) and 4.3
(Sidko WTP) have been summarized. The Sidko WTP costs the least for a household/year
compared to all other options. It is also the only option that is truly a community-based
intervention that requires complete community acceptance and participation. Even
though the activated alumina filter can be a community-based arsenic mitigation option,
the majority of its applications have been on the household level (CAWST, 2009). When
using the Sidko WTP, community members have to walk to one place to collect water that
is already in a state where it can be safely consumed. With every other option in this table,
including the SONO filter, community members have to collect water and then filter the
water. However, this could mean that they can collect tube well water or surface water
from right by their home. Since SONO filters and PUR sachets remove microbial
contaminants, the condition of the collected raw water is almost negligible. None of the
literature read, discussed the activated alumina filter’s ability to remove microbial
contaminants, hence, this information is unknown.

So far, we can conclude that the activated alumina filter comes in fourth place if we
are to rate these arsenic mitigation options. PUR sachets and the SONO filter are neck in
neck in terms of performance and cost, however, the inconvenience of using PUR sachets,
puts it in third place (Arvai & Post, 2012). Though studies have not been conducted on the
arsenic removal performance of the WTP, studies have been conducted on the GFH media
that the WTP uses, which has been shown as effective as SONO filters in terms of arsenic

removal ability (Thirunavukkarasu et al., 2003). Aside from the fact that the SONO filter
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costs double that of the Sidko WTP for a household/year, it can be argued that the SONO
filter is a less ideal option for arsenic mitigation on a community level than the Sidko WTP.
If the SONO filter were to be implemented as a community-based intervention, individual
households would have to maintain their own SONO filters. This means that there is more
room for many of the cons illuminated by Hoque et al. (2004) associated with household
SONO filters. With the Sidko WTP, a single plant is installed that can be used by up to 250
households in an area, with select individuals within the community maintaining it.
However, to collect water from the Sidko WTP, community members do have to walk to
the WTP and the collected water is then stored in a container at home which allows for

potential faecal contamination.
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Table 7. Comparison of four arsenic mitigation options: SONO filter, activated alumina filter, PUR sachets, and Sidko WTP.

Arsenic Removal Concern for Microbial Cost for a
Performance Microbiological Contaminant | household Pros Cons
Contaminants Removal for a year
Performance (USD)
>90% High because will use 94 % 15-18 -Well-accepted household | -Possibility of injury when
(Hussam & Munir, surface water or (Hussam & (Munir et arsenic removal option in cleaning the filter
2013) shallow groundwater Munir, 2013) al., 2001; Bangladesh -Difficulty to
SONO (Shankar & Shankar, Table 2.) -Effective at removing replace/maintain the system
Filter 2014; Escamilla et al., both arsenic and -Easy breakability of the
2013;) microbial contaminants system (Hoque et al., 2004)
80-85% High because will use Not in 70-100 -Can be used in both a -Expensive compared to
Activated (CAWST, 2009) surface water or literature (CAWST, household and other options
Alumina shallow groundwater 2009) community setting
Filter (Shankar & Shankar,
2014; Escamilla et al.,
2013;)
88% High because will use >90% 10-30 -Effective at removing -Takes a lot of time and
(Norton et al., 2009) surface water or (CDC, 2014) (Table 2.; both arsenic and patience before clean water
PUR shallow groundwater Norton et microbial contaminants can be filtered and used
Sachets (Shankar & Shankar, al., 2009) (Arvai & Post, 2012)
2014; Escamilla et al.,
2013;)
GFH removes 95% Low because using Unknown 8 -Once installed, can last -Community may not be
(Thirunavukkarasu deep groundwater (Table 2.) for 5 years willing to donate prime land
Sidko et al., 2003). (Howard et al., 2006) -High acceptance by -Participation and awareness
WTP No studies community of community members
conducted on WTP -One can provide water needed
itself for up to 250 households -Need to collect water and

-Open a tap to collect
water, quick and reliable

store in home which opens
up possibility for
contamination
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8. Conclusion

The results of SC’'s WTP intervention portray it to be a successful one with room
for improvement. With a large initial capital investment, water free of arsenic and other
mineral contaminants can be provided to over a thousand individuals living in an area, in
less than two weeks. Though much capacity building within a community must take place
before the WTP is installed, the returns of the intervention are worth it, especially because
it can last up to 5 years if appropriately maintained by the community, including regular
testing of the water. If a greater sense of compliance of payments towards the upkeep of
the WTP is achieved, the replacement of the filter after these 5 years can also be fulfilled
by the community. It is clear that the communities value their WTP and desire its
sustainability. There is a great sense of ownership of the WTP and the communities want
to be able to take care of it so they have clean water to drink in the future.

Some of the downsides of the WTP include the need for women to have to walk
some distance to collect the water, and then store it in their homes, which allows for
potential microbial contamination of the water prior to consumption. Another con of the
WTP is that it draws water from deep aquifers and studies have shown these aquifers to
be in danger of further arsenic contamination because of this disturbance (Erban et al.,
2013).

SC has only implemented the WTPs in communities with especially high arsenic
prevalence in groundwater where almost no safe water alternatives are available and
where there are several people suffering from arsenicosis. For parts of Bangladesh where
there are other sources of drinking water available and arsenic is not so prevalent in
groundwater, perhaps other arsenic mitigation strategies, such as those mentioned above
in Section 3, may be more appropriate. However, how SC has implemented their version

of the WTP intervention may be used as a guide for how it can be implemented in other
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parts of Bangladesh where SC/other NGOs work and where rural communities have no
other option but to drink arsenic contaminated water.

The broader implications of this intervention beyond SC require more research to
be determined. From a policy standpoint, further investigation needs to take place before
a recommendation can be made to scale-up the intervention nationwide. The WTPs long
term sustainability still needs to be determined, its performance in arsenic removal from
water shoud be investigated, and a more thorough cost and cost effectiveness study needs
to be conducted. However, as discussed in Section 7.9 above, the Sidko WTP is the best
out of the four options mentioned in this thesis as a community level intervention for
arsenic mitigation. SC is not the only NGO in Bangladesh implementing these Sidko
WTPs, which means there is greater opportunity for further research to improve the

prospects of this intervention.

8.1 Further Research

Further research for the WTP intervention could include having a quantitative
study exploring the efficacy of all WTPs in an NGOs intervention and testing how much
arsenic is present in water samples of these WTPs. It would also be interesting if the water
from WTPs was tested for microbial contaminants just to test the hypothesis that
groundwater in these deep aquifers is pathogen-free. Another study could be done
investigating exactly how many people are making use of the WTP in each community and
exploring the catchment area surrounding the WTP showing where people in the
community are coming from. A final study could be conducted examining whether
microbial contamination does occur in WTP water that has been collected and stored in
the home.

For the WTP itself, studies examining the arsenic removal abilities of the

technology should be further explored, showing the efficacy of granular ferric hydroxide
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(GFH) within the confines of the WTP system. A study should also be done to investigate
whether there is a leaching of arsenic from the filter back into the tank water from the
arsenic saturated GFH media; and if so, how long could it take before this process starts
to occur? Research on how the design of the WTP can be improved to incorporate solar

power panels is also a consideration.
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9. Limitations and Reflection on Methods

A major limitation of this study is the bias that interviews and FGDs are often
prone to. Many people who are rooting for the WTP intervention and have a stake in its
success, were interviewed, which may have made their answers more in favour of the
intervention. This could be the case for both the SC Senior Official and the Sidko Manager.
However, since their interviews were more informational in nature and less about
opinions, the impact of this bias on the study findings is also limited.

Community members are very grateful for all the work that SC is doing in their
community, including the implementation of the WTP, hence they may not want to say
anything negative about the intervention. That being said, all community members were
ensured that their identities would not be associated with their responses and the
recordings would be kept confidential. SC staff members were not present during
interviews with community members which allowed for honest and open conversation.
However, community member may have associated the interviewer as being from SC
because it was not made clear, and this could have affected their responses.

Another limitation may be the sample size of the study. Only four out of twenty-
three WTPs and communities were visited. In hindsight, perhaps, a second non-functional
WTP should have been visited to get more information on the causes of a non-functioning
WTP. However, the general rule on sample size for interviews is that when the same
stories, themes, issues, and topics are emerging from the interviewees, a sufficient sample
size has been reached (Boyce & Neale, 2006).

Only a small percentage of the total communities were used in data collection but
a saturation of ideas was obtained. This saturation is demonstrated in the results section
with the same responses from all the communities in concern to maintenance of the WTP,

community members’ opinions, the challenges with their WTP, thoughts on sustainability
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etc. Many questions were repeated in different interviews within the same community and
the same responses were received. This was done to corroborate any stories about
incidences and anything else to do with the WTP in the community.

Random sampling methods were not used, which is common in qualitative
research (Boyce & Neale, 2006). This may be a limitation because the selection process of
the communities is not known; SC chose four communities and data was collected from
them. These communities may have been chosen for several reasons, including proximity
of the community, accessibility of the community, condition of the WTP etc. If this study
could be done over again, a random sampling method for choosing communities would
have been used.

SC field officers who work in the chosen communities requested the PMC/CCG
members and women of the community who were interviewed to participate. The process
by which these community members were selected, is not known. It may have been based
on who was around, who was available, who wanted to participate, which PMC/CCG
member is known to be most involved with the maintenance of the WTP etc. Using field
officers to ask community members to participate in this research was appropriate
because they are well-known and respected within the communities that they work in. If
this study was redone, we would make sure to ask the field officers how they choose the
community members who were interviewed.

When field officers asked community members to participate in the study, they
also informed them of when we would be coming to visit. This may explain why at least
two of the WTPs visited, looked freshly swept. This was only recorded in the structured
observations and is not very important in the grand scheme of the study, but may have
caused some questionable findings to the structured observations data, including some
women who were seen collecting water and perhaps, were only there because we were

there.
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The person administering the tools during the interviews and FGDs was not the
same person who had developed the tools. This prevented follow up questions to
interesting comments or to clarify certain answers from interviewees, from being asked.
The language barrier between the tool developer, who spoke English, and the interviews,
that were conducted in Bengali, meant this kind of follow-up could not take place.
However, the tool developer and tool administer thoroughly discussed the goals of this
research and the type of information that was wanted and this helped the tool administer

to ask follow-up questions when they felt necessary.
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10. Recommendations to Improve SCs WTP Intervention

1.

2.

Field officers can play an important role in helping to avoid the scenario that
occurred with the non-functional plant. If they follow-up with the PMC cashier at
least once a month about how much money was collected, how many households
paid, how much the electricity bill cost, and how much of the money has been put
into savings that month, there is greater accountability. Field officers can keep a
record of all this information to help the PMC keep on track in terms of plant

finances.

A greater number of PMC/CCG members need to be trained on how to
appropriately clean the iron filter. Currently, only one, very rarely two, members
are cleaning these filters daily and when they are not available, the pipes become
blocked and the plant cannot be used. SC needs to insure that Sidko trains several
members for this purpose. SC must encourage these members to rotate the filter

cleaning duty weekly so that they all become capable of cleaning the filter.

It is also important that the water from each plant be tested regularly. Currently,
Sidko tests the water in each plant maybe once a year, but it is important that this
water be tested at least once in 3 months to make sure the plant is removing
contaminants correctly. One way this can be done is to include this term in the next
contract that is made with Sidko. Sidko will be required to test the water of the
plants once every three months, in their next contract with SC. This will ensure
that the plant filter be changed in due time and not long after the media has

reached its full capacity of arsenic.
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4. Every plant has a water meter that has a reading of exactly how many liters of water
has been filtered by the plant. Before a plant is installed, the water is first tested
for arsenic and there is an established concentration of arsenic within the water.
This number can be used to calculate exactly how many liters of water the arsenic
filter can filter at this arsenic concentration before the media is used up in the filter.
The designated field officer of the community can routinely check this water meter
to make sure that the number of liters doesn’t surpass the number calculated.
When it does, the water must be tested. This, too, will insure that the filter is

changed in due time.

5. Once SC leaves, the communities will essentially only be able to rely on Sidko for
support with their WTP. Communities should be connected with the DPHE to
assist them with the water quality of their WTP. SC should somehow encourage
and capacitate the PMC to communicate with the DPHE to assist in any water
issues they come across. It would be good for the communities to cross check the
water quality test results of their WTP with an entity other than Sidko to ensure

that they are only replacing the filter media when necessary and no sooner.

6. One request that every community had was to somehow get a direct electric line
for their WTP. Using a sub line is a constant challenge for the community. If SC
could work to approve direct electric lines for their WTPs it would save a lot of
trouble for the communities. The direct line should also be placed in the name of a

PMC member, preferably the one who donated the land.
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Appendix A
((i I:)azrliah Para/Mohol
SL | WTP Name osrap Union Village lah Name of CCG
lca 1 (Locality)
Region)
Alampur
Uttarpara Meherpur Amjhupi | Alampur Uttarpara Alampur Uttarpara
Sadar CCG
1 WTP
l\l/ielltgilapar? Meherpur Amjhupi | Beltolapara | Maddhopara Beltolapara
> a WT%pa a Sadar Jaup P P Maddhopara CCG
Jhawbaria Meherpur R . . Jhawbaria Raipara
3 | Raipara WTP Sadar Amjhupi | Jhawbaria Raipara cCG
Rajnagar .
Meherpur o . Rajnagar
Mollahpara Sadar Pirojpur Rajnagar Mollahpara Mollahpara CCG
4 WTP
Rajnagar Meherpur . . Rajnagar Sheakh
5 | Sheakh WTP Sadar Pirojpur Rajnagar | Sheakh WTP CCa
Rajnagar .
. Meherpur o . . Rajnagar
Dokhinpara Sadar Pirojpur Rajnagar Dokhinpara Dokhinpara CCG
6 WTP
Singhati . .
School para Meherpur Pirojpur Singhati School para Singhati School
Sadar para CCG
” WTP
Khatalpota
Meherpur o Khatalpota
Uttarpara Sadar Pirojpur | Khatalpota Uttarpara Uttarpara CCG
8 WTP
Kulbaria .
Basindapara Meherpur Kutubpur | Kulbaria | Basindapara Kplbarla
Sadar Basindapara
9 WTP
Hitimpara Meherpur
Hitimpara P Kutubpur | Hitimpara Hitimpara Hitimpara
Sadar
10 WTP
Suvorajpur .
Dhakhinpara Meherpur Kutubpur | Suvorajpur | Dhakhinpara Suror:aqur
Sadar Dhakhinpara
11 WTP
Kamdeppur
School Para Meherpur Buripota | Kamdeppur | School Para Kamdeppur
Sadar Shimul
12 WTP
Voladanga
Maddhapara Gangni Solotaka | Voladanga | Maddhapara Baly
13 WTP
Tatulbaria
Shilalpara Gangni | Tatulbaria| Tatulbaria Shilalpara Rajanigandha
14 WTP
Tetulbaria
Chairmanpara| Gangni |Tatulbaria| Tatulbaria |Chairmanpara| Lead by Chairman
15 WTP
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Palashipara
16 | Purbopara Gangni | Tatulbaria | Palashipara | Purbopara Purbopara CCG
WTP
Palashipara
Shohoratola Gangni | Tatulbaria | Palashipara | Shohoratola Joba
17 WTP
Sohogalpur
Bashindapara| Gangni Kathuli | Sohogalpur | Bashindapara Golap
18 WTP
Garabaria
Bashindapara| Gangni Kathuli | Garabaria | Bashindapara Bely
19 WTP
Taranagar PIC
20 Clubpara Mujibnagar | Bagoan | Taranagar Clubpara Clubpara CCG
(Shimanta)
WTP
Taranagar Taranagor
Dakshinpara | Mujibnagar | Bagoan | Taranagar | Dakshinpara .
Daskhinpar
21 WTP
Joypyr .
Dakshinpara | Mujibnagar | Bagoan Joypur Dakshinpara Joypur Dokhin
para
22 WTP
Annadabas Anondobash
Madalpara | Mujibnagar | Bagoan | Annadabas | Madalpara
23 WTP Mondol Para
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Appendix B
Interview Guide

WTP - Save the Children Staff Involved in Implementation
Duration: 45-60 minutes

Overall Objective: to understand the role of Save the Children and Save the
Children Staff in the implementation of the WTP.

Opening Questions

1. What is your role in Save the Children? Your position?

2. How long have you been working within this community/area for?
N FomA (AT (AF a3 N@!/SN (CBHE/WTP S1ef&8) a3 wifitg @ite~?
3. Can you tell us about the WTP intervention in Meherpur? How many have

been implemented? When was the first one implemented? Where?
(RIS ST SN TR AN SISt NI (6 IeTro SHa~? @
ST FOBET #i117 BTN B TAR? HAV &ATIBIB I I AT AAMREAI?
(PTATT BN FT AARCEAT?

4. How many people are currently obtaining arsenic-free drinking water
from this intervention?

WIBNBOIK $OTH VY 93 Y216 @16 (AP Wit NIYes S si2az $q2?
5. How long does it take on average to implement a WTP in a community
from the initiation of the process to when the community is able to collect water
from the plant?

AT ST FINAT TP (A I IAT TS (TAF AT 2317 I T) (G
IO AN I 27?

Key Questions

Pre-installation of WTPs
6. How do you identify the need for installing a WTP in a community?
@I N/ 70 B 41 T G761 f[Fei@ Ny Far 272
7. What is the background criteria for installing a WTP?
TS FioIAd o7 3 13 sttt west (5 5 ) st saf
8. What preparatory work do you do before installation of WTP?
BTSSR @t @S S 3 AFfoqeTs Fier T AT?
9. Who within the community do you communicate with to initiate the
process?
I IF FAD G SRANFSIQ Nag/ NG FIF AN AT [ It Fa?
a. Probe: CCG? Community members? Village elders?
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QTFIAS CCG? Nagl/ AN (FS? SN IRNSTS Ffpof?
10. Do you know how the site for the WTP is selected? Can you describe the
process? Is SC involved in this process? If so, how? Does SC keep any
records/paperwork of who within the community donated the land for the WTP?
Does this person usually become an important stakeholder of the WTP? If so,
how?

AT7% 9 &7 B fFoir Ao arfeE @iy i I FRRe? vl 3
T FARA 15?2 7@ w1 foeTgA T 97 A F~53? M AN oW [FoIE?
ATTOT &7 Ne@!/ ST N (AT &/l &N v It 612 e
Fiste/mfeTe & 6T 7 oG T Fd? FrollTeas f6fF a3 anrea
FEId TPWI NG 9FSH [FAT (OIS WIS 3Pg O 2 fbAT)? IfM
o, o[ [FeI?

11. How does SC communicate with SIDKO to initiate this process?
&ATIG IS IS IP AT ST 6T 7 foeTg fFeid SIDKO'F STt

QSIS I?
a. Probe: What paperwork must be filled out? What other matters does SC
need to discuss with SIDKO before the installation can begin?

WTHING feTel /Io1 /DN SIqN IAI? 9RIGI3 FIG BRI I o7 uy
foeTtgA 93 Sl SIDKO'T @11 3 6 4aeid i aiford STt o?

Installation of WTPs
12.  What is SCs role during implementation of the WTP?

715 (ol SN oTe wj foeTgs ad ot i ferer?

13.  Were you involved in the implementation of the WTP intervention in this
community? If so, how?

AT IBIRAI AN WA 1S 375f faretw? af A, f[Foia?
a. Probe: Were you physically involved?/Did you observe the
installation?/Did you work with the community in some capacity during this

process?

QTEIAS MRS /S / (i, Sonifi| 93 Sfpat serisietty
QIS f$ @ Wegl /e ST @1 AT (B O S fReiw?

14.  How does SC work with SIDKO during the implementation process?
oTe W foeTgA SIDKO'A STl 1176 fANidsietla SN fFeia Jier a?
(SrPraiAg sifqwfor/afaBiae/ eraieiat, gorifn)

15.  How does SC work with the community during the implementation

process?

oTe 7 foeTgN Nag!/Aid ST @76 fANfapietia SN fFeie I E?
(CENEIRH stfavefer/mfaBfae/ oredAT, 3ortfn)

Post-installation of WTPs
16.  What is SCs role after the WTP has been installed within a community?
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SIS it SISt @ Wagl/ At o7 w1 foeig g st {52
17.  Isthere an SC staff member who is responsible for overseeing the activities
of the WTP after it has been installed?

AT TR it CTe w1 fHeitgs 9 1% (2@ (S [ @ #1697 SIS wifieg
ATA?
18.  Does SC have a role in assigning responsibility of the WTP within the
community?
Vagl/ AN I 6 uiflg =1 2@ 6T [N o1 w5 oGy @1 9! @itz
fET?
a. Probe: Is SC part of the decision making process of who will make up the
PMC/CCG within a community? If so, how is the PMC and CCG formed?

QATFIAS CCG/PMC 6 T Wy foegs i/ stanet o fF=r?

f$eI@ CCG/PMC 515+ T 2T?
b. Do they assign any other individuals within the community
responsibility over the WTP? If so, who/how?

93 I3 FNSAD (ATF AT FIO@ AAMTSIR (I 7y Wl =7
(PP T 7T 2, IS /[Feia?
19.  According to SC, what is the role of the PMC within a community and in
regards to the WTP? What is the role of the CCG within a community and in
regards to the WTP?
oTe 7 foeltgA 9d Wo, @i 9g A PMC'T O iS! f6? @76 9 i
CCG'T ot fF?
20. Have there been any political issues surrounding members of the

CCG/PMC and use of/access to the WTP? Does SC get involved when these kinds
of issues arise?

7% RIS @1 AT fART FLAT CCG/PMC O NS (BIAT A oF
ST ST SRt fdAr?

Save the Children’s current involvement in the WTPs
21.  How often do you/other SC staff visit the WTP in each community?

PG QeTHIT AN 23t o7 iy foelg~ 97 @S (NS FN, NS, I @
@S) FomA 17 o7 Ay FEA?

22.  What do you/SC staff do when you visit there?
sfapdft faig sstfa/srat (o7e w1 foerga o) 5 S Faa?

23.  What are the main problems, if any, that you have experienced while
dealing with the WTPs?

SN CIYA % fAT ST5aea S 4anera STt o7t Tr?
a. Probe: vandalism/broken/functionality/fights/quarrelling at the plant
STFHIAS STRIFO O 0 Fdl/ (57 T3AT/Fier AT Il /1N Feafz
41 fA Wrawifa-istot Far
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24.  When repairs are needed for the WTPs what happens? Does the
community take initiative to contact the appropriate people? SIDKO? SC? Or do
they just contact SC and SC follows up with SIDKO?

TN @I (VAN SIS W ©2UF fF B2 gl (@Ie I el @isietst
IE? 7@ W foeTgA? SIDKO? WA Bid B2 6T W foeTgA (& SHAN ag
oTe 7y foeTtgA SIDKO’T STt (isitst $?

25.  Who pays for the repairs usually? If the community does, who within
the/this community pays for the repairs?

NAMNTOI ST ALTS (& /I @l g AE? I Neg@iq @S g AT,
SN &2 (wgpraias & wegria sy @ at w1t @i sT2ior A?)
26. How do the communities deal with minor problems with the plant? Do
they inform SC about these problems? Do they keep SC informed about the

runnings of the WTP or does SC only find out this information when they visit the
community?

16 9 YU (NII© 9T SIS e Of (POl $l 27? Vel VIS (6 6T
777 oA G138 ST SIS SiNIN? #7176 f3PN© belt® fI~T ¢T6! {6 Wagla
VY o1© 7 foeligA@ SN J1f o1 uy fhelg (@ aired SIifao!

BRINCIIICRIRE
27.  Describe SCs role with the WTP within these two particular communities.

Tl I 93 fAfUE Tegt 7o oo W foag 3 13 I $ of 817w A1

Closing Questions

28.  What have been the main challenges that SC has faced in concern to the
WTPs within these communities?

g3 VoEIl IS FAT© P o7 Wy foeTgA Yero F [ 4 swsiq STgdiA
AMR?

29. Do you think these communities will be able to sustain the WTP once SC
leaves? Why or why not?

A S N 3@ 6T w7 foeamA I STerifsroet 36 I T O a8 Ne@l/SiN
I AT SN (Y BIe] I, SIS (VAN DIE? (HA AT (N NP

30. Isthere anything else you would like to tell us about SC’s operations in
concern to the WTP in these communities?

a2 Neellq fRQIsw Sty LA SIS o1 w1 ety 9d oD i
QSN o1 g FeTro b 62
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Appendix C

Post Field Visit Interview with StC Staff

1. Isthis intervention only in Meherpur?

g3 IIPW Y 6 (@2 Afbifers 272
2. When SC/SIDKO installs a plant do they have a certain number of
households in mind who are going to be the beneficiaries of this plant? If so, how
many households to one WTP? What happens if many more households in the
community make use of the plant? Does SC/SIDKO account for this in some
manner?

oTe Wy foettga /1ot TN 956 &7 BisH 3317 SITIGAT I oA S s
S ST FABAT Tt T A1 Tt 93 @778 (A SiFo @A? T T, 956
BITS (AT FOBTE! AT fItot T AN? T @ Neefld W@ @ ST
VTS A4t fAT 2@ ©r fF Tr? oo w1 foag /et 9 [Reuset [@wat
I foAT?

3. Have there ever been any conflicts between households who are not paying
for the WTP and yet are collecting water? Is this an issue that has ever come up
since the implementation of the WTPs?
RSN NIE W St Teaited &7 Bidt Afdeiy a2 932 T FI@ Al
OIMA WYy FART @IAT IR SIS @R T2 Q TN GoAT @7i7S B o @QAE

AT O AT
4. Do you ask the community if they are willing to pay for the upkeep of the
plant before it is installed? Is this a factor of consideration in terms of assessing
whether you will install a plant in a community?

ST ST AT Nag! IR fAEfvo @ref aviF Tdre o)’ @16 FNAT & oI

G2 fAAE ST R fFAT? S8 BT S 92 Ao {[T@BAT Fat o 12

5. Do you have any advice for a future community that may be receiving a
plant like the one you have?

&2
a. Probe: Something that maybe your community could have done differently
to smoothen the process of installing and maintaining the WTP?

WATHAE ANF (PN I T 27 @it (AtHe QAT Vgl ST &7 Fist

I PHAH T 510 20|
6. We visited the community in Rajnagar School Para. We noticed that there
was a plant very close to the one we were supposed to investigate (about 300m).
Does this happen often? If so, how do you decide whether to put two plants so
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close to one another in a single community? Can you explain more about this
scenario? (maybe we can even ask Sheila di about this).

AEANG woo B 97 N1y =T @ATI6 Bl FAT = | BT b NI Wil T
(A3 VAT aIHIS &T176)? M o, (FIATT @AY ©f BistT It @ ©f Wit

For fReiadt Ta? a3 IR RIS I HAA@H F?
7. When SC started implementing WTPs in communities did they plan to
provide financial support for the plant once it was installed? Or were they very
clear to the community and told them that the community will resume financial
responsibilities once the plant is installed?

TS 7y BTG #1176 B SN & V@ &ATT6d Gy 16! SN WS
Setfaret S fFAT? WA Need M@ =8 I 9 IO TSI IIEI ST
fRTEAT fat AeA?
8. When you encourage a community to form the CCG and PMC committees,
what do you tell them? What do you want the committees to consist of? Why?

What do you hope these committees will achieve? Have you had success with
these committees?

T2 CCG/PMC NG 515~ It oW O O Wiflg/ (@ SN 515+ It vddid o
A 6 T@A? 92 FINBT0 IR AT (T 2? @FF? 3 I (A e
PO W (T WA FOTHT FEN? SNBBE! FR QAT 3 S1wet?
9. In the communities that we investigated, it seemed as though there were
mainly one or two people of either or both committees who maintains the plant

even though the committees may have 10-15 people in them. Why are so many
people made part of the committee then?

I Negly sifafta 3Tt g, Bimd STl Falt I N T @ 6t N ibros
MDA ST W4T QTP 3-5 T ST STy AT | BiateT I STwsiimd SINT6ro
TGP I F?

10.  What are your plans in terms of installing new WTPs? How many more do
you plan to install in Meherpur? In other areas?

AOA ATB BN FIHNE AT A IFGAT 5?2 (A @I FOJE! @iAG
BRI AT AMR? AT (BN IAS (W J0T0)?

11. Can you tell us about the partner organization? What will be their role in
the WTP intervention once SC leaves?

A fF QT STerist aNfEa SErd IS It ATI@A? 6T w7 fHergy
B (91T @1 9T I TN 973 BE BNt {6 2 ?
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Appendix D
Interview Guide

WTP - SIDKO Involvement in Implementation
Duration: 45-60 minutes

Overall Objective: to understand SIDKO’s role in the implementation of the
WTP in the communities.

SANIAIS STrTs S Nagl/ AT S SHfaeiied % 43 IVITA SIDKO'T SN
SR AT @l

Other Objective: to understand the functionality of the plant as well as any
post installation support/involvement that SIDKO has given/had.

QATHT STHPTYR: PO S AfAeiied @5 Iie F@ 932 938 AN fAdiF g2t
SN G AN SIDKO’T A5t /Ssfaot S5t 4iget (|

Opening Questions

1. What is your role/position in SIDKO?
SIDKO (® Qs v/ smdt 52

2. Are you/have you been involved in the installation of WTPs in these
communities in Meherpur? How?

QI 16 RIS AN ARG @% I Q7 3T TS AN/ [RCeT~?
fFora?
a. Probe: physically/observer/supervisor/administrator?
AT MARCIR A EHF /TSI AT
3. How were you selected by SC to install the WTPs? Did they contact you or
you them? What was the process like?

T BINEI T7 WA o [R<ifoe 3t sfeet? it S @rsig st
SIS SR FifF @A i ST @isirst dafeE? Sfe® @y
foeT?

Key Questions

Pre-installation of the WTP

4. What needs to take place before a plant is installed? Who needs to be
contacted? Does SC contact you? Is there anyone else that needs to be included in
the discussion before the installation of the plant can be initiated? Paperwork
involved? Tendering?

TS BT AT 13 1S ASHAT O 5797 IA00 o (SPIEHAS BTI, Sisit
A a1, STINfe @, So7ifn)? FIF AL @ FIF SWSH 2T? 6T W)
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oeTgA S QAT ST @SS FE? TG IS IF I A AT (O
F @ItRA TI7/Tmd AN $Fg IBIAF QF AT [EISE A FiEvAt
IO T? @IAT Fotsta/mifetfers a8 F 9 Ui wfow? Goifie?

Do you discuss/consult/ negotlate with the community where the plant
should be built? Do you have a say in the site selection?

TG (PN B (o a1 Tfvw/Sfow 77 of faw @rsify f$ BINT @eeEa
ST SEATBAT/ I /gt FEA? B fAIET 3 @i @A oist
AN IR (AP
6. Describe the ideal site where a WTP should be installed within a
community.
RIT BB Negl/AM @776 i I S @i B Jist 2330 Sfow vt
I (BT T

7. We visited a few WTPs for our research and we noticed that many were
built next to a pond. Was/is there a particular reason for this?

Q@RIST @62 YR SIS WAfFgo| 9F RE @FIAT S @iz 12

Installation of the WTP
8. How long did the installation process take? How many SIDKO employees
worked on installing the plant?

QBB SIS BIHT FAMG TTITG! F6 A AT Alsr? SIDKO'T F© S NI
ST REH?
9. Does SIDKO work with anyone else or hire anyone else to assist in the
installation of the plant?

AT BIAHI &7 IS e @y (@8 S~ [FA1?
a. Probe: someone who does the flooring?
R (s 15t TR e FEA?

10.  How deep is the pipe that draws water for the plant? How much water can
the plant store?

S SeAmd o7 NIB TSI Foud RS i35t (T 2T (B, V17, Swiifw)?

TS F ST SN STt FaTo SIME?
11.  Is the community usually involved in the installation process? How?
I ST BRI @TIdem ifsw foret AT qfr A, feer@?
a. Probe: free labour/decision making/monitoring or observing/making
suggestions?

SIS TN et A 01/ &S @1/ ST B/ star=f o2
12.  Is the community welcoming and compliant during the installation
process?

27178 AT STV BN (STIPe SSRTIE ST et Sste! fFaT a2
QNI oo wsfa fore f[Fa1?

13.  Have you ever had any issues with the community during installation of a
WTP? If so, what and how was it resolved?
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fANTIBIteT BN (TSN g SRl (ST AN AN D& Fo ToT TRt
312 T =06 AT, fFei ©iq SN SBEr?

Post installation of WTP
14.  What needs to take place after the plant has been installed?
277 tofd 2@ TRIT IE FIT Il 52
15. Do you train community members on how to maintain the plant
appropriately? how do you train them? What do you train them on? How many
people do you train? Do you train them on how to change the iron filter? What is
the process of changing the iron filter?
AT O TATIY THANTH /AT f[FOT FI 2@ OF AN Need I NI
SXPHr o7t T fFAT? fFoia siig s ot 22 i @2 ot 2? FoeA@
T 2Y? eI QR fpebld I $ro 27 ©f {6 CRINAT 21? [Pl

SIS FI© 3T?

16. Do you give community members instructions on how to appropriately
make use of the plant? If so, what do you tell them?

TATTASIE &7 I FAG S STAE Neg AN fNTIAT @dr 21 f[F~1? f$

LA AT o =22
17.  How long after installation is the plant fully functional and ready to be
used by the community?

2T fAfitela sig SO Wiy ©f J@IYfI Il SATIN T 932 BT NigF

IR (O AM?
18.  What is SIDKO’s involvement in the plant post installation? Do you check
the plants on a regular basis for functionality? If so, how often? If not, why not?

fArfter IITSIPIET SIDKO'T SN {3 (&1 T213)? &7 T I Fe
IR [FAT ©f Bt fARive 6F IEA? T IR AT, OR Foud 2 T 7t

I TP, (PN &N qI?
19.  Isthere someone from SIDKO who tests the water from these WTPs to see
if they are removing the arsenic and iron? If so, how often? If not, why?

TS (ATF FA25Y3NO AT @ WTIHAS 3 QI @ fFAT SIDKO'T 5%
(TS ©f SIIF! AT 2 fFAT? T A1 oW o) F© U o7 AT W2 T JT FAT Y,

O (PN dJ Y AI?
20. A community leader that we spoke to said that if they keep the water
running for 30 minutes they can tell if the water has arsenic/iron in it because
there is a colour change from arsenic free water. Another community mentioned
that guava leaves or eggplant will turn black if put in arsenic water. Is there any
validity to this? Do you know of any way that the water can be tested for arsenic
without making use of a test kit?

SHfATe WA /R S fFAT 9NN ST S| 9FSN AN I -
"vo NIAT 41T SN (@S AT @RI T @FAAT AT 72 SHfITo~ @ T '
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WD I - (ST sttt fFeat @B 9 92 Fite! o @ I
@lm’lﬁaszl&@ sitfate et 2T 931 Zla|e°21, Faltefot wite fea1? (58 BB drete
WA NS AIHT S ST (BN SATY AN A2

21.  Canyou provide us a diagram of how the plant works and explain how the
water is filtered?

AT IR IIE FE BIF Q6 SIRAN/AFHT S QNI (TS HTREN 932
f5e01d POl IS Fd ©f AT FA(© SHIQ@A?
22,  What is the rate of filtration?
AT (A {5 I S Seaz Fat TT?
a. Probe: Liters per time?
PTHING A1 TBIT Fo felBI?

23.  When SC/SIDKO installs a plant do they have a certain number of
households in mind who are going to be the beneficiaries of this plant? If so, how
many households to one WTP? What happens if many more households in the
community make use of the plant? Does SC/SIDKO account for this in some
manner? Does it affect the plant in any way if more people are using it than those
that are supposed to?

oTe Wy foettgs /1ot TN 956 &7 BisH 3317 SITIGNT I v 6 'fHfes
ST ST FA@BAT FAT T AT AT 93 &7 (A SHFo e@A? TM 7Y,
S SIS (AT FOBE! AT ot T AMT? T & Veerd W@t @
ST VTS HfIl fATT AP i F TBe? o7 i foetg~/ St a3
@t AT FR A1 QL T NI 95! I T @1 a7
(PIT THROSTL BT AT

24.  How much water can be filtered before the filter needs to be replaced?
Have any communities replaced their filters as of yet?

SFoB/IoIT 9 @it IS QBT fpeblq (A Fo fobId SN STess T TW? @1

Ne@T/ 3w SfoNtyy ©itid feebld SifiaoN R fF?

25.  What is the process of replacing the filter of a plant? Who needs to be
contacted? Who replaces the filter? How much does a new filter cost? How much
does replacement cost overall?

firenia dfeBioima qiststE f f5? Afqasma &Ay Sid ST @SSt $ato aT?
@ SfoBIFAT SE@N? oeoi@d &y U6 S TN 2? (Hebiq AfSBIHANT &~y A<

NIeTe 6 9w 26 2W?
26.  On average, how often has SIDKO had to visit the plants for repairing?
What kind of problems with the plant require SIDKO involvement (in terms of
repairing)? On average how long do these visits take? (to repair the plant).

3T T (AS (fPebid WA @ FIAT AT (ANS) 97 TAF SIDKO

TONF 9IS FoMA (T8 QATHIT SHIPIF FEA? @S a7 5 F et st
(e G SIDKO'F fo! nddid 20? SIS foqiq sifanfad sy $ (fu)
ST AN
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27.  What kind of plant problems would not require SIDKO involvement?
1 LRI ST 2 O TG SAF SIDKO’T TB0HST ndDI oY AP
a. Probe: broken tap/motor not working etc.
QTFHIAS AL I (STo7 TTN/SANI AT (W) ST 2 Jra
oyt

28.  Who contacts SIDKO when there is a problem with the plant that they
need to repair?

ATTBF I (PIRT (NAIWS 9T SRS 2 O/ SIDKO’T SN (@ (ISTTTST BEA?
a. Probe: SC? Community members? PMC?
TAPTFHIAS O 7 HeAgA FOTFH? Vgl F6? &6 NSNS IN6?
29.  Who usually pays for the repairs made by SIDKO?
SIS SIDKO & (NAIN® 1% A6 @& /BTAT (ISR 7?
30. What is the longevity of the plant if properly maintained?
I O THFINTHT FAT 2V O 9F( ATS FouA S 355 ANT?

31.  Is SIDKO involved, in any way, with the maintenance of these plants post
installation? If so, how? For how long?

TS BTSN SqTS! SN I THANTH / ITINT FAK &7 SIDKO @IS
1 [AT? T AT, FeI? F6 I NR(g?

Closing Questions

32.  You have been implementing WTPs for SC since 2009. Has the cost of the
WTPs changed over time? If so, how/why?

WIS 200 (ATE CT© W oeTmgy A AN FT6 BIFET 1% FA@N| a3

STNEA @776 Qg A6 I (IR [FA1? W i1, o) [FoiE/@F?
33. Have you modified the design of the WTP since you first installed one
(before SC even)? If so, how? Is it possible to install a plant if there is no
electricity line in an particular area?

T (AT WIS SIS &I 9T TN @1 SHIT6 I 12 T I,
FeIE? @IN NWE S1eY fyge AT AP CTANN @T6 B B S [F1?

34. What have been the main challenges that SIDKO has faced in concern to
the WTPs within these communities in Meherpur?

g3 STFe Negl/AT &6 FT~5IfF© FIerd &7 SIDKO fF 4T STTiid Sl

AMET?

35. Do you have any suggestions for the communities/CCG/PMC/SC in terms
of the best ways to maintain and ensure the longevity of the plant?

&6 O SIS SAAA/THAHY 9 S BN NFTSA/CCG/PMC/SC a3

ST QST @AY S @i {52
36. Do you think that these communities will be able to sustain the plants long
term if SC leaves? Why or why not?
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oo wj foelg~ I FITPN I I (T O NaglqStT #7176 TATLL RN $qE@

I AT N FEA F? @ [5I &FF 77?
37. Do you have any advice for a future community that may be receiving a
plant?

SIS (1N NI &7 IO BIE B G WA @It stahef @itg {52
a. Probe: Something that maybe the community could do to smoothen the
process of of installing and maintaining the WTP?

TPIFIAS AN FIF I AT 2T @It (2AF8 QAT ST T
IACE 7176 BIIN G2 PHANTH 26104 20|

38.  Isthere anything else you would like to tell us about SIDKO and the WTP
within these communities?

a3 FeT NR@!/ AN 932 SIDKO’T A @776 SoifFo @7 @i o7 @rsify
T IO B 12
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Appendix E
Interview Guide

WTP - Plant Management Committee (PMC)
Duration: 30-45 minutes

Overall Objective: to get an overview of how the WTP intervention was
implemented and is being maintained within the community from the
perspective of the PMC.

Opening Questions

1. How long have you lived here for?
QA QU FoUA 0 INIT FAEA?

2. What is your role within the Plant Management Committee?
TS JIFIHT FMNTe WA SNt 5?2
3. How long have you had this position for?
QA IRBIEAFT SO FoMma TIT @MRA?
4. When was the PMC formed? How was it formed? Was there someone from

SC who encouraged you to form it? Who makes up the PMC?
PMC TUN/F 5150 qRfeE? fFera 51f5e arfeE? PMC 55w & f$ 6o

77 foeTgN WS Sexfifaw Sf2E? St PMC 515~ SR0eT?

5. How many households are the beneficiaries of this WTP?
&TI7B (ATF (VB POYTE! ST LIS I ATDN?

Key Questions

Pre-installation of the WTP
6. Do you know how the site for the WTP was selected? Can you describe the
process? Were you involved?

oI &1 BT &7 SIS LT Tt T2t wista Siwy 2 wista

& Q IR BT TeTro SHI@A? @i & 97 Sl Fege foe?
7. Who was involved in the process? Who in the community gave the land for
the site? Do they have extra privileges to the WTP? If yes, what are they?

S A BAT ST A STNY ST BT 9T SN SfGo et (STl
N2@!/SIDKO/StC)? &1 9d & 7 &Y (F/IIT 7N SRIDE? &6 a9 @
@A AW S S QLT Ot =T 712 I 7T =T, ST F 4

QAL T 2?2
8. How were the final decisions made about the site for the WTP?

fANTergIN LTI & polS PTmIS ol (R [ERteTr?

a. Probe: community voting/leadership vote etc.
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SPTHNS TN @18/ e qPmd (D16 97 NILi?

Installation of the WTP
9. Were you involved in the installation process? How?

TS BIoINT SN AN 5 Sfow foEew? f[Feim?

a. Probe: Were you physically involved?/Did you observe the
installation?/Were you financially involved?

QTS QA F X MfIRE O oI SsifFe ferem (<ifafds =w
iR f3AT)? /&1 BisAd SN SITEw TR A1?/ @At
WIS STeToT S FRIREN [1?

10.  What was the process that took place to initiate the installation of the
WTP?
TS BN I &) AANS O S 1S Mot (@ afeeT?

a. Probe: Paperwork involved? Discussions with SC? Who did the community
need to talk to to start the process?

ST Bt/ wiferferd ST>feror? ¢To uj foelg a9 S WIEbAT?
@I AP BB A & (F/ I N1/ AT SO NTg ST
11. Who funded the installation?
T BN ST WIfEF TARITo! (& /I SN FEREAN?
a. Probe: community members/ community leaders/SC?
SIS Negl/ AN 9T NFSA /A6 [HLiaFr/ oo v foerg?

12. Do you know how the WTP was installed? If so, who installed it? When
was it installed? Who were the key actors in the installation process?

FOIQ ST BT I3 AR QAT SIARN [F? &1FS It (Ofd IRReA? IR
Tof3 AT TARET? TS BN TN I FIAT LA ST AT TR ?

13.  Was the community involved in the installation of the WTP?
#7176 (o STVY WLElld NIFSH oo foef AT
a. Probe: free labour/decision making/monitoring or observing/making
suggestions?
ST TN Ty AN/ SIS Ol /SR it/ A e
14.  Did anything have to take place after the plant was installed before water
could be taken from the plant by the community?

TS BISIN BT ST 9 (AT SN 31297 FAT G WIS (ST AlySifNFo!
B AR FAT?

15.  How long was the process from initiation of plant installment to the
community being able to use the water from the plant?

T BIoN fITTS WITSADAT T3P 23T (LTS 76 BISEIT IS (<IY 23T SIS F©
SINY (@siRe?

a. Probe: weeks/months/years?

QARG AR/ NI /IRI?
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Maintenance of the WTP
16.  Were you trained on how to appropriately look after the plant once it was
installed? If so how, and by whom?

TG B W TSR 9T AT FAT IW OF I QTR IAT
SAf*reN M TR fFAr? o, f[Foi| aqe It sfrs e

17.  Who is responsible for maintaining the WTP?
AT 9T THATF Y 97 WY & NRA?
a. Probe: Community members? PMC member? CCG? Cleaning? Guard?
Other? Buying tools? Get details about the different people involved in
maintenance of the plant.
STEHAE Negid NJISA? PMC? CCG? AfIgiq stfqoemet? siefal or?
(IO ST T S FA? (H1 9T THNTHT 9 2A1DT STE

SHE TR R [RBIEE SIS 2 )

b. If CCG is mentioned: What is the difference in the role of the CCG
and PMC regarding the maintenance of the plant?
I CCG'T I S T e THANTHA 9T &7 CCG 932 PMC 9

Jiterd ey HA1fF 152
18.  Isthere someone responsible for money handling/collection for the WTP?
If so, where is the money coming from? Community members/leaders? Have you
ever had any issues concerning the handling of money?

AT 9T ST BIFT 233 /AT STewls I SHfIstert 310 o 7 F @6
WEA? T AN, BIFE ST230=d e fF (BIFt FIAT AMiN IE~)? V@l /AN

WIFT/FS fRiaT? AR BT T AL @I TN q et 12
19.  If community members are paying for the upkeep of the WTP, were they
informed before the installation of the WTP that they would have to contribute to
paying for it? If so, were there any objections to this? If so, how were these
objections dealt with?

T ST5eT AATO Neglld WM WIS Sarifsier s 300 o - 98 fqw
Vg 1d WY #776 FIIA @it (P8 Q5 [FAT? T S5/ ANFA, il S
a7 Rifet FEfRE? T I, ST ([Foi| e ST TR TE!?

20. Do you have a bank account where you keep all the money you
collect/have for the plant? Are you saving up money for the plant's future?

QTR S @GIET AT 9FTSB AR @A 253G BIF SNt At 772
SO AL ST AT T ABT FEA [FAT?
21.  Isthere someone with the community/from SIDKO/from SC who tests the
water of the WTP regularly to see if it is removing the arsenic? If so, how often is
it checked? If not, is there a way you make sure that the filter is working
appropriately? If so, how?

oTe Wy foeTgn fF2at SIDKO (A &6 fF fAafe gt sifate witiAe wite
ST ©f AIH FAI ST WCIN? I QI SO GBI ©f SIIHT dl a7?
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I JT @, rebla f5eve Ter F AT G161 fRof F AT @A ST
iR fHA1?
22,  The filter must be changed every 3-5 years. Have they changed the filter

yet? If so, who paid for this? How much was it? Who replaced the filter? How
long did it take?

YIS v-¢ I2 AT Fedla sHfIad a7 WS 2 st | st
FAT FFebig SHIAEN IR FA1? Ao I A1dtEer, it wifels Seigot
IR It Rpedid AfSBIFT FRREF? AFIT 9T TAT IO bIdT AI6
AMRCE?

23.  What is the process for cleaning the filters to remove the arsenic buildup?
Do you have any special equipment for this process? If so, where did you get the
equipment from? Are specific people assigned specific jobs in terms of cleaning
the WTP?

freBItad Wt SIS $A17 ATl 1?2 97 &y @ermt @IT T7sifoed
AT @ fF? AT, (FAT (AT QAT 578 TS ST2817 FRA? #i75
SfIsia 93 RIS 4t & 7 Siewt Srrermt @i wifdtg @i fFAr?
24.  Has the plant ever needed minor repairing? If so, is there a community
member who can (and does) repair any problems that the water treatment plant

incurs? If so, who? Are they able to repair the issue within a reasonable amount
of time?

&6 9T FAWT YW (VAN 9T A TR [FAT? T o, Wi
SHTV/STNITE WA @ (8T @rite RN g% 97 @ (NS 97 SWieH @
Of O TGN (932 IEA)? W A, fofF (&2 Bidt S AL TR Wiy ©f
(NS FATO STHN?

25.  Has the plant ever needed major repairing (assistance from SIDKO)? If so,
who paid for the repairing? What was the PMC role in this?

175 AT FAWT IS YA (VAN STeA et [T (SIDKO @
STRWIfO)? T 2T, FLFIEI IWO I o7 IR TAF PMC 9 SNF!
13 forer?
26. How long does it take on average to repair the plant if needed? What have
been the main problems with the plant?

NJINTOJ JTISGH T Of AN dI(O FTSHGOT (SN AN Ti51?
27.  Have you ever needed to buy parts in order to fix the WTP? Where do you
get the parts that are needed for repairing the WTP?

(IO SN BT YBAT TR Y I 0BT QARAET FFAT? T 2, Yot

T (AT QF T FRARE?
a. Probe: vandalism/natural disaster/broken parts
SN VA 58 TS 0/ SIPod ylist/oior TQIe=f gofff
28.  What have been the main challenges that you have faced in concern to the
WTP since it was implemented into your community?
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TG B #IF (@ ©f fAW @ T3 d¢iF© fF S STonia TP 200 g ?

Closing Questions

29.  How often do the SC staff visit your community/plant?
oTe W foeTgA 9T @IFeH WIHAIm AT /N Fom ST Sei~?
a. Probe: in a month? in three months?
IPTHING NIOT 9FII? FONNIT 9Far?
30. What do they do when they visit your community?
QA A @1 o1 ol dt S FEA?
31. Do you think this intervention is benefiting the community? If so, how?
I S T FEA @76 (A AW SN/ SoiFo qoz? T 2T,
fFora?

32. Do you think the community will be able to sustain the WTP once SC
leaves? Why or why not? What are the long term plans for the WTP in this
community?

A fF A FRA 678 W1 foerga I STeEifsret/IieN & I Ol O
QST Neefl/ AT QST NRelld NIg<ei #iir6iB faey Swiitst bie] I,
AT A (VAN FAR? (@ (3T (@~ NX? @76 A wrsiimwa =it

AfIPgare S $?

33. Do you have any suggestions regarding the plant?

o TS ST WIHFIT @It st @rig $?2

a. Probe: anything that can be done to enhance the benefit of the plant for
the community?/increase sustainability of plant by community?

WPTHING AN (PN 6/ SWilsf AT FdT AT AT 97 &) QT I
2q?/ AT 9T ST SHAW BNDT TS SIE?

34. Do you have any advice for a future community that may be receiving a
plant like the one you have?

SfITe W7 (ST Neglq T TSN JT176 B9 41 37 O| ©Ihd &) SIS
@A s it a1

a. Probe: Something that maybe your community could have done differently
to smoothen the process of of installing and maintaining the WTP?

QA 3 T WA 270 T FEA @ QAT NeeliT &ATi76 B 97 &
BT OTIteTl R0?

35. Do you have any message you would like to give Save the Children about
how you feel about the plant?

A6 A WA @ ofo f$ T Wi ofe w1 foegs @ TS biF?
36. Do you have anything else to say about the WTP and PMC?

&6 992 PMC'Y IS O (@I 02y & @ity T 00 512
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Appendix F
Interview Guide

WTP - Community Core Group (CCG)
Duration: 30-45 minutes

Overall Objective: to get an overview of the implementation of the WTP from
the perspective of the community leadership.

Opening Questions

1. How long have you lived here for?
QA QAN FoUA TG I FARA?
2. What is your role within the CCG?

JIBIHNT FNBT0 WA SNt 2
3. How long have you had this position for?
QN I FNOre FoMid T aRA?
4. How many families live in this community?
a3 NeET IO AT I FE?
5. How many households are the beneficiaries of this WTP?
TS (AT (V1B T AT JfILITST F ANH?
6. How was the CCG formed in this community? Was there someone from SC

who encouraged you to form it? Do CCG members make up part of the PMC?
What is the dynamic between the CCG and PMC in terms of the WTP?

Q3 NI/ CCG fFOIT 515+ Tt IRAMET? CCG 5 &1 S 6Te W
oG st Sesifee SEIRE? CCG' It 9B PMC'T ST

12 SN SHICIEN @9 AISME CCG 3 PMC Wi o 572
7. Have you seen the WTP? Where is it located?

s F SN stfiedys @@t mlea? a6t @ aafEe?

Key Questions

Maintenance of the WTP

8. Who is responsible for maintaining the WTP?

TS 9T THMTHY 9 WiATG & AhR~?
a. Probe: Community members? PMC member? CCG? Cleaning? Guard?
Other? Buying tools? Get details about the different people involved in
maintenance of the plant.

STFHINS Negd WATSH? PMC? CCG? HIwiq sifaveqor? siefar o=

(NJINTOJ G T @I IA1? (G716 99 THITF 9 1Bt T8 STdhteid
alfited R (TR G100 2[)
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9. Is there someone responsible for money handling/collection for the WTP?
If so, where is the money coming from? Community members/leaders? Have you
ever had any issues concerning the handling of money?

AT 9T ST BIT ST2a7/IR FeDplY (AN ATIBIeA~T S o 15 (38 e
WEA? T AN, BIFE ST2i—T e fF (BIFt I SAMiN IEN)? N@! /AN

NI/ fReiaF? T BIPT ST TPl PIAT S R fFAT?
10.  If community members are paying for the upkeep of the WTP, were they
informed before the installation of the WTP that they would have to contribute to
paying for it? If so, were there any objections to this? If so, how were these
objections dealt with?

7175 ST5eT IATO Negld NI WiF Teifsior dwid I3t e - 98 [
Vg 1d WY #776 FINA @it (P8 Q5 [FAT? T S5/ ANFA, it S
a7 Rifet IEfRE? T I, ST [Foi| IS ST TR CE!?

11. If community members are paying for the upkeep of the plant, how was it
decided how much each household should pay? What about households who are
making use of the WTP but are not contributing to paying for it? Is there some
way that you monitor who is making use of the WTP?
TS STbeT IO AM Negd WY «ifSE Sarwef i A, T38fo F© Bid!
I T W (761 ol LA Fat arferer? @11 I 93 @i (A
Soipo 202 fFg WLFSIE TEifsror $IE A ©imd A S SaEN? 97dw

HIARABEANS AP 41 (@A Hfepqt @i F?
12.  Isthere a record of how much money has been collected so far from the
community since the implementation of the WTP? If so, who can be contacted to
find out this amount?

q S(P P BIHT 372312 FI AR O F (P! Flsiersig @iig? Tu AN, HiK

STl (SISt FA (T AsIfFo waly et T@?
13. Do you have a limit on how much water can be collected by each
household?

QHIIB AT fF AT M S2a7 Fq0@ AIQ ©ig [HE F @At

AL O AIR?
14. Do you have a bank account where you keep all the money you
collect/have for the plant? Are you saving up money for the plant's future?
QAW S @GIET AT QTS AR TANF 253G Bt SNt At 772

SIS IR GiFT AT @ STBT FEA FAT?
15.  Isthere someone with the community/from SIDKO/from SC who tests the
water of the WTP regularly to see if it is removing the arsenic and iron? If so, how
often is it checked? If not, is there a way you make sure that the filter is working
appropriately?

1o W1 foergA F2at SIDKO (@ @S S fAafie giired sifam sy a3e

WS @it AT ©f A T &7 SOIN? I SO, Fofw a1 o
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SAIH FAT 2W? T 7 W, Roebid 5w e S [T GT6T ffT Fdid

AT (BIAT ST AR FAT?
16.  The filter must be changed every 3-5 years. Have they changed the filter
yet? If so, who paid for this? How much was it? Who replaced the filter? How
long did it take?
STILIATS V-¢ IR ATHT eI SHTTON 9T ST 2O SR AHIART F
FAAT Freold A IRRE fFAT? HITEF T A1, I @SS STargot
IR SALHIT 9T T 3O bIdT A6 A(AT? F6ebid AFSBIFAF (& SRCAT?

o/ 9 ST SO SINY (T ReT?

17.  Has the plant ever needed minor repairing? If so, is there a community
member who can (and does) repair minor problems that the water treatment
plant incurs? If so, who? Are they able to repair the issue within a reasonable
amount of time?

IAAT ATTBI YU (VAIVS 9 SIS AT fFAT? AT ST/ SIS
A~ @3 (8 @rieA R &% 99 @1N (INS 97 e e of o
@ (932 FEF)? M ANFA, fofv @? fofv /ot [T TLTNET Wy (\AIWS
Y dEN?

18.  Has the plant ever needed major repairing (assistance from SIDKO)? If so,
who paid for the repairing? What was the CCG role in this?

1% A FAWT fF IS 4@ @A MAINS A vIdId a2t fFa1? T 73,
(VATS G UB (P I PRIRE? WANoiE CCG 9 piNat S foret?

19.  How long does it take on average to repair the plant if needed? What have
been the main problems with the plant?

(VIO SIS e ©FF Ty SIGTTOT (PN ST FANST? WIS YeTo #i7is

AL & LA ST YL 277
a. Probe: vandalism/natural disaster/broken parts etc.
QPTHINE NN Y i/ A1HToP Jrist/Y6aT TAIT (S5 AT,
st

20. Have you ever needed to buy parts in order to fix the WTP? Where do you
get the parts that are needed for repairing the WTP? How far is this place from
the WTP?

A6 9T (VIO TY QAT ST @1 TRTet fFAe a@ieEt fear?
(IO ST ARSI TR (AT (A [ FARE? a2 (A Bi
7ag I00F?
21.  Where do the community collect drinking water from when the WTP is not
functional?
AT SHTST 2 (51TeT NI W (T (A A SN ey 2
22,  Isthere ever a queuing problem at the WTP? If so, when does this usually
happen?
ST STeated & 7 F ARE WS 2o 27? I 2T, O (&IF NI TH?
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23.  What support do you or any of the CCG members provide to make the
WTP functional? If the CCG provides financial support, why do they?

ATTB Bie] AT Sy WA e CCG'T STIiT 6 LR STeeifsrot I

2@ N? M CCG STvsITdt Wifsts STieiy SN 1 2AEN o[ Oidt ©f (ST IEA?

24.  What have been the main challenges that you have faced in terms of the
WTP since it’s implementation into your community?

2776 BI] 2R #IF (AT WIS (T YeTo F [ STt St TP 20e?

Closing Questions

25.  How often do the SC staff visit your community/plant?
oTS W foeTgA 9T @IFeH WIEATmR AT /N Fom ST Sei~?

a. Probe: in a month? in three months?

QNS WIS, STYTe, o¢ f?

26.  What do they do when they visit your community?
QU SR AT g ot iF FA?

27. Do you think this intervention is benefiting the community? If so, how?
QA S TE TEA &7 (S QIHFWI A/ SIS SoiFo 2%? TW o,
fFora?

28.  Does the plant meet the community's drinking water needs?

A6 (AP 1Y AN S QAN Wagq AR SR @ Bifent @itg ©fd wel~iy
TAT?
29. Do you think the community will be able to sustain the WTP once SC

leaves? Why or why not? What are the long term plans for the WTP in this
community?

A S N $A 6T 77 fHengA I Serifsiot /TN & I T O [
QISR Nagl/ SN QA ST STReAtem @ e Smitst 5ie] A,
AT A (AN FAR? (@ (eI (@~ NX? @76 A wisiimwa it

AfIPgare S 32

30. Do you have any suggestions to improve the WTPs operations within the
community?

31. Do you have any advice for a future community that may be receiving a
plant like the one you have?

SfITe W7 (ST Negq T TSN JT176 B9 41 37 ©[ ©Ind &) SIS
@A s st 1?2

a. Probe: Something that maybe your community could have done differently
to smoothen the process of of installing and maintaining the WTP?

QA 3 T WA 270 T FEA @ QAT NeeliT &ATi76 B 97 &
BT OTIteTl R0?
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32. Do you have any message you would like to give Save the Children about
how you feel about the plant?

TS T @1 @ efs $ T @iy ofe w1 foelg (& S biA?
33. Do you have anything else to say about the WTP and CCG?
AT 932 CCG'T I Wi @A 0 fF @ T Fdr0 biR?
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Appendix G
Interview Guide

WTP - PMC and CCG Combined
Duration: 45-60 minutes

Overall Objective: to get an overview of the implementation of the WTP from
the perspective of the community leadership.

Opening Questions

1. How long have you lived here for?
QAN 92NN FOUA TS I SR ?
2. What is your role within the CCG?
JIBIHNT FNBT0 WA SNt 2
3. How long have you had this position for?
QSN JIEAT FINBT0 FOMA TG QNZA?

How many families live in this community? How many households are the
beneﬁc1ar1es of this WTP?

A3 Vel SoBE I IS FE? &S (A (NG IoBE A
RISl I ATPA?
5. How was the CCG formed in this community? Was there someone from SC

who encouraged you to form it? How was the PMC formed? What is the dynamic
between the CCG and PMC in terms of the WTP?

Q3 NI/ CCG fFOIT 515+ T IAME? CCG 5 & S oTe W
foeligN WIFNTma Sesifew SEiREr? fFei@ PMC 55~ St Q@RE? CCG’a
ST 9FeTIel PMC’T vy fa1? stifN sifdete @%'d s CCG 3 PMC

NPT BN P2
6. Have you seen the WTP? Where is it located?
@ S S AAee @HT (AEA? abt @A WIEo?

Key Questions

Pre-installation of the WTP
7. Do you know how the site for the WTP was selected? Can you describe the
process? Were you involved?

oI &1 BT &7 SIS LT Tt T2t wistv Siwy 2 wsta

& q IR FBII© TeTro SHI@A? @i F 97 STl Fege foe?
8. Who was involved in the process? Who in the community gave the land for
the site? Do they have extra privileges to the WTP? If yes, what are they?
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S A BAT ST A STNY ST BT 9T SN SfGw et (SPrani~g
N2@!/SIDKO/StC)? &7 9d & 7 &N (F/IIT TN SRIDE? &6 a7 @
@A AW S S QLT Ot =T 712 I 7T =T, ST F 4l

QLTI T 22

0. How were the final decisions made about the site for the WTP?
fANTergIN LTI & pols PTmIS ol (I [ERteTT?

a. Probe: community voting/leadership vote etc.

SPTHNS TN @18/ e qPmd (D16 97 NILi?

Installation of the WTP
10.  Were you involved in the installation process? How?

TS BIoINT SN AN 5 Sfow foew? f[Feim?

a. Probe: Were you physically involved?/Did you observe the
installation?/Were you financially involved?

QTEIAS QA F X fIRE O oI SsifFe foem (<ifafds aw
EfetET fFAT)? /816 BIsAT SN S RN fFA?/ @At

QIS oot AW IR F1?
11.  What was the process that took place to initiate the installation of the
WTP?
AT BN I T lNF I T S smoest @1t rfer?
a. Probe: Paperwork involved? Discussions with SC? Who did the community

need to talk to to start the process?
ASTHING BIsTeT/Atfeiferd STsjgror? o 7 foeg~ 97 S WIEAb~T?
@I AP 3P A &7 (/I N2/ A SfofnTg PEREN?
12.  Who funded the installation?
178 FISA Sy WIS STRITo! B/ SN FARAT?
a. Probe: community members/ community leaders/SC?
SIS Negl/ AN 9T NFSA /A6 [ALiaFr/ oo v foerga?

13. Do you know how the WTP was installed? If so, who installed it? When
was it installed? Who were the key actors in the installation process?

FOIQ &7 BT I3 A QAT SIARN [F? &1S It (Ofd IRReA? IR
ol AT TARET? TS BN TN I FIAT LA SIS AT TR ?

14.  Was the community involved in the installation of the WTP?
#7176 (o STVY WeElld NITSH oo el A1
a. Probe: free labour/decision making/monitoring or observing/making
suggestions?
ST TN &ty AN/ SIS O/ SN it/ S e
15.  Did anything have to take place after the plant was installed before water
could be taken from the plant by the community?
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TS BISIN BT ST 9 (AT SN 31297 FAT GAT WIS (ST AlySifNFo!
B AR FAT?

16.  How long was the process from initiation of plant installment to the
community being able to use the water from the plant?

AT BIoN fITTS WITSADAT T3P 23T (AT 76 BISET IS (<IY 33T TS F©

STNY (@iRET?
a. Probe: weeks/months/years?
QARG A/ NI /IRI?
Maintenance of the WTP

17.  Were you trained on how to appropriately look after the plant once it was
installed? If so how, and by whom?

TS BTN S fFOI aF GARSAT Tt TIT OF T ST @It
AP O TR [FN1? ater, o aae Siat A fufewe?

18.  Who is responsible for maintaining the WTP?

AT 9T THANTH 97 Wiy & @Tie~?
a. Probe: Community members? PMC member? CCG? Cleaning? Guard?
Other? Buying tools? Get details about the different people involved in
maintenance of the plant.

STFHIAS Negd WTSH? PMC? CCG? HIwiq sifaveqor? siefar o=

NINTOI ST TAILT S IAI? (F717 97 THITFS 9 1B TUHE FIeTd
I Y [AEIET SIA® 2[@)

b. What is the difference in the role of the CCG and PMC regarding the
maintenance of the plant?

M CCG'T AT SE 41 378 THATHY 9 &7 CCG 992 PMC Qg

Jiterd ey A1fFy 152
19.  Isthere someone responsible for money handling/collection for the WTP?
If so, where is the money coming from? Community members/leaders? Have you
ever had any issues concerning the handling of money?

TS 9T ST BIT 31282/ STpt® A stfblei~ 31k & 5 @S fiye
WEA? T AN, BIFE S7250=T e fF (BIFt FIAT SAMiN IFEN)? V@l /AN

WIFE/FS fReiaE? AR BT T AL @I TN q et {12
20. If community members are paying for the upkeep of the WTP, were they
informed before the installation of the WTP that they would have to contribute to
paying for it? If so, were there any objections to this? If so, how were these
objections dealt with?

T ST5eT AATO Neglld WM WP Sarifsier s 300 o - 98 A
Vg 1d WY #776 FINA @it (P8 QI [FAT? T S5/ ANFA, it 1S
a7 Rifet FEfRE? T I, ST [Foi| IS ST TR BCE!?

21.  If community members are paying for the upkeep of the plant, how was it
decided how much each household should pay? What about households who are
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making use of the WTP but are not contributing to paying for it? Is there some
way that you monitor who is making use of the WTP?

TG STbeT AT T Neefld WigE @ifdls Sargot it A, aaeifs T Bist
IW T W 761 PO (AL It TRAMREN? @R AT 98 776 (A
SoIPo R 37 WifFoiE Sifsior $A@ AT ©imd ATHE 6 SIA@A? 9IFY
IS ST I (@IAT St @rig F?

22,  Isthere a record of how much money has been collected so far from the
community since the implementation of the WTP? If so, who can be contacted to
find out this amount?

9 NP T BId! 23T I TR@ B 5 @I Siorersig @ig? I A, I
ST QSIS A o SAT>5Fo waly Siadl TE?

23. Do you have a bank account where you keep all the money you
collect/have for the plant? Are you saving up money for the plant's future?

QAT S (BIT AT QIS W (@A 5725370 BIpt ST It 27?

OfITT® ILIE &7 it @ref 76T SN 1?2

24. Do you have a limit on how much water can be collected by each
household?

A6 AL fF AT M 237 Fq0@ AIQ ©ig [HE F @It

YA Ol AMR?
25.  Isthere someone with the community/from SIDKO/from SC who tests the
water of the WTP regularly to see if it is removing the arsenic and iron? If so, how
often is it checked? If not, is there a way you make sure that the filter is working
appropriately?
oTe 77 foeTgA f$2at SIDKO (A &S fF fAfNo eiiteed stifate e 932
WS @i AT ©f A ST T SOIN? I SN, FofN a1 o
SAIH SAT 2Y? T J AT, Rpebid PPN By FA@ AT GT81 fNfT Faid

@ (BT ST @I fFAT?
26.  The filter must be changed every 3-5 years. Have they changed the filter
yet? If so, who paid for this? How much was it? Who replaced the filter? How
long did it take?

STILIATS V-¢ ITT SISHT BT ST 9T ST @ S| AHFAT F
FAT Fpebig IO~ IR FA1? AT I ATDEeT, it wWifels Seigot
IR AFI 97 ST O bIdT UIB JARAT? Tebia AFOBIHT & FRMREAT?
AfSBIstT a7 TAT FOMA SN @ RTEr?

27.  What is the process for cleaning the filters to remove the arsenic buildup?
Do you have any special equipment for this process? If so, where did you get the
equipment from? Are specific people assigned specific jobs in terms of cleaning
the WTP?
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pebitad Wit~ SIS 317 St F? 97 &7 wiemt @ Tgsifod
IS AT 5?2 2D, FIAT QATE QAT 673 TS 512918 FEN? &7

SfIsIa 93 RIS 4t S 7 Sierwt Srrermt @1 wifdtg @i fFAr?

28.  Has the plant ever needed minor repairing? If so, is there a community
member who can (and does) repair minor problems that the water treatment
plant incurs? If so, who? Are they able to repair the issue within a reasonable
amount of time?

IAAT ATTBI YU (VAINS 9 SIS RRCEAT fFAT? AT ST/ SIS
A~ @3 (8 @rieA R &% 99 @1N (NS 97 SIS e of o
SN (932 FEF)? M ANFA, fofv @? fofv /ot [T TLTNET Wy (NS
Y DEN?

29. Has the plant ever needed major repairing (assistance from SIDKO)? If so,
who paid for the repairing? What was the CCG role in this?

1% A FUAWT fF IS 4@ @A NIV A MIdId a2t fFat? T 73,
(ATS G UB (B IR PRIREA? WANoIE CCG 9 giNat S feret?

30. How long does it take on average to repair the plant if needed? What have
been the main problems with the plant?

(VIO SIS e OFT Ty IGTTOT (PN SR FANST? WIS YeTo #i7is

AL & LQRT ST YA 277
a. Probe: vandalism/natural disaster/broken parts etc.
AT VDR B o/ S1Pod qrlis/ Lo TR (@07 T3,
st

31.  Have you ever needed to buy parts in order to fix the WTP? Where do you
get the parts that are needed for repairing the WTP? How far is this place from
the WTP?

AT 9T (TATNTOF S QISIAIT FAAT @I TR [T aieEt [[ar?
(RIS ST ARG TS @A (A IR REN? 92U (@A O
7ag I0pP?
32.  Where do the community collect drinking water from when the WTP is not
functional?
AT SHTST I (51TeT eI W (ST (A A SN gy ?
33. Isthere ever a queuing problem at the WTP? If so, when does this usually
happen?
SN STeated & 7 F AW WS 2o 27? IM 2T, O (&I NI TH?
34. What support do you or any of the CCG members provide to make the
WTP functional? If the CCG provides financial support, why do they?
A6 Bie] AT Sy ST e CCG'T STIiT 6 4Reid STieeifsrot I
QlFA? T CCG AT @IS ATy AWiF I I B[ Oidl ©f (ST FEA?

35. What have been the main challenges that you have faced in terms of the
WTP since it’s implementation into your community?




107

7176 BI] 21K ST (AT WIS (T YeTo F [ STt Aot YA 20e?

Closing Questions

36. How often do the SC staff visit your community/plant?
oTe W foeTgA 9T @IFeH WIHAIm AT /N Fom ST Sei~?

a. Probe: in a month? in three months?

QNS WIS, STYTg, o¢ fa?

37.  What do they do when they visit your community?
QA A @1 o1 ol dt S FEA?

38. Do you think this intervention is benefiting the community? If so, how?
SIS S VA FEA @75 (AT IR SN /SIS Soipo me? M 2T,
fFora?

39. Does the plant meet the community's drinking water needs?

T8 (AP 1Y SN S QIANTTL Vg AR SR @ Bifent @itg ©fd 9elwiy
TAT?
40. Do you think the community will be able to sustain the WTP once SC

leaves? Why or why not? What are the long term plans for the WTP in this
community?

A 5 N $EA 6T 77 {HengA I Terifsiot /TN & I T O [
QISR Nagl/ SN QAW ST STReAem @ e Smitst 5ie] I,
AT A (VAN FAR? (@ (3T (@~ NX? @76 A wisiimwa it

AfIPgade 3 52

41. Do you have any suggestions to improve the WTPs operations within the
community?

42. Do you have any advice for a future community that may be receiving a
plant like the one you have?

SfITe W7 (ST Neglq T TSN JT176 B9 41 37 O| ©Ihd &) SIS
@A s it A1

a. Probe: Something that maybe your community could have done differently
to smoothen the process of of installing and maintaining the WTP?

QA 3 T WA 270 T FEA @ QAT NeeliT &ATi76 B 97 &
BT OTIteTl R0?

43. Do you have any message you would like to give Save the Children about
how you feel about the plant?

TS TR @1 @ efs $ T @iy ofe w1 foelg (& SN iA?
44. Do you have anything else to say about the WTP and CCG/PMC?

A6 932 CCG'T I Wi (1A 0 fF @i T Fdr0 biA?
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Appendix H
FGD Question Guide

WTP - Women of the Community (5-6 women from each community)
Duration: 30-45 minutes

Overall Objective: to understand the communities perceptions of the WTP
from the point of view of the women within the community.

Other objectives: 1) To identify any major barriers to access of the WTP. 2) To
obtain more information about the sustainability of this plant within this
community.

Engagement Questions
1. How long have you lived here?

WA QU Ty TS IIAT FI@A?

a. Probe: all your life?/did you move here? When?
SPHHAS T (ATF8? / QA BT A 1?2 &2
2, If you moved here, why did you decide to move to this community?
AT ST/ AN/ NedT (A QAT AT FIA fF?
3. Where do you collect your drinking water from? (if from the water plant)

Why? Can you collect arsenic-free safe drinking water from somewhere else? Do
you? Why or why not?
AT M WA (@IAT QAT ST2alg FEA? (T AT IR QA 20) @2
NS st A1 S STRaTRd 7 ©IRT (@1 SesT @itg {612 wrrstfy

OTAN @I S 3297 I f[F? (@7 @ WA (&~ FEA ~N1?

4. Where did you used to collect drinking water from before the plant was
installed?
T FISIAF @Y (STt (AT A 372572 FArON?
5. Does the WTP meet your and your families drinking water needs?
T (A (T SN A 3 TW Sf BN Vigge@ Frsm A-AT Mg
BifRAT S SO S {62

6. What do you think of the quality of the water? Have you ever felt that the
water was not safe to drink? If so, when and why?

29130 ST WIF 9 AR QHFIT Foivo fF? @RI [ TAAT N @@
TS (TS ST2sjaro Sy fAgish A2 T 2%, O} I 932 @F?

7. Do you ever worry about getting diarrhea from drinking the water? Why or
why not?

ATTB S NN I B WHAI TSI 200 S - G9N FAWT WA RNR?
8. Do you use the water that you collect from the plant for anything else other

than drinking? If so, what? Why?
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T8 (AP (T SN 7257 S (18 SN S~ Sdf qrotoe @7 (ST IS 4

IR 3?2 I A, 5 IS I IEA? (@ T2 FEA?

9. Where do you get the water from to use for other purposes other than
drinking and cooking?

21T SN 3 AT AN Irote QNTINT SIeTd SinT A1l SN errsiNat @it

(TP AR IIIN?

10.  How much water do you take on average in a day from the WTP? In terms
of jugs? In terms of liters?

afsma T IR ST QAT 29T FEA? I 5t /FersT? Fo foToid?

Exploration Questions
11.  Are there certain times when the plant is open to collect water? If so, what
are the open times of the plant? What times do you prefer to collect water? Why?

A% (A A Feaed T 1 F AME @A SN SNy @rie? I i, AN
ST28TRY ST @716 YN YTeT (T TP WIS YN ST 728> A0 A2V PEN?
(@?

12.  Would you want to change the times the plant is open if you could? If so,
what changes would you make?

T (AP SN ST248ted (@ SINY SHNT @itg ©f f$ Qi Sifqqs o sia? T
B, f$ gaqaq SHfIqs @ity 4o 5iv?

13.  Was there a time when you wanted to collect water but weren’t able to
collect it? If yes, why?

QNN AT TA@ @ S A ez Fht0 GREE /S 3 S
fA? afv 2%, @A st /S =efer?

14.  Are the open hours of the WTP sufficient for your water collection needs?
Have there been times when the WTP was not open when it was supposed to be
open?
ST ST28iT AT ST Tospel ST LTI AT (515 (ATt &) St SHfF SFeaed
ST WA 6?2 A A2t oy fRifae SR (516 cfelt A16ia AT 165G (515
(AT TRUeTt AT - 9NN FAWT S T@=?

15.  When the plant was first installed was the community given instructions
on how to make use of the plant appropriately? If so, what were they?

TN QAT AT @76 BisN AT T2, ©f TARNASIR I3 ([FoI I
U GTBT ST WISt st /At mt et 3 1 fader/sianef
I IEIGIE

16. Do you think the implementation of the WTP has benefited you and your
families lives? If so, how?

WA fF N RN @ A CHLATHT B I T WIHFIT 3 QoG
AR (@ AFTH SoIFo R? T ToIFHo o, O [FOI?

17.  Were you or your family personally involved in the installation of the
plant? If so, how?
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CHEYATNG BT SINT W fFeat @tsixtg sHfidg @S 5§ foe Far?
T AT, ([FoiR T3 foe?
a. Probe: labour/financially/assist in maintenance/other?
NS AN /@IS / (T (KHTAT/QRTIAT?
18.  Has the plant ever needed minor repairing? If so, is there a community
member who can (and does) repair any problems that the water treatment plant

incurs? If so, who? Are they able to repair the issue within a reasonable amount
of time?

ATTOI FUWT Y (VIS ARG TRRCEAT fFAT? @AW Need I AN (S 6
SIRA [ @776 a3 STNsTt et ©f (NAIN© 0o HEF? IW A, o &?
fofv/otat fF sHfafNe SN W (VAo 00 SN {FAr?

19.  How long does it take on average to repair the plant if needed? What have
been the main problems with the plant?

I @IAT (I DI T OR H[ T IOl SN 191 I AN N
IEA? CNYATII 9 TBAI6A 6 1S STstyt el T2
a. Probe: vandalism/natural disaster/broken parts
QPTG HTPpio FRITst, NN 38 FTH(0, (o157 A3, Toiifu
20. Have they ever needed to buy parts in order to fix the WTP? Where do you

get the parts that are needed for repairing the WTP? How far is this place from
the WTP?

CTTEATSIRATT (TAMN® O & 7 FAWT AT LB TRIH B FA06 @20l 52
SIS YBAT TR BT (Pt (A T FRREA? G2 (AF (AL 7IG
Po?

21.  Where do you collect water from when the plant is not functional?
FATID QIPTST W (S1TET SIAATAT T (AP SHA 7232 FEA?

22.  Are you willing to contribute to the payment of repairs for the WTP if
needed?

CILATSIT QF (NAIWO SRS 20T QA (FoRIT @qexiafadt (BT Smiv) FIQ@A
fF?
23. Do you currently pay any money to support the plant? If so, how much do

you usually pay? How often? Is it a monthly/weekly etc. payment? What are you
paying for in the WTP when you make these payments?

&% 9T &7 WA {F @1 @ifF STeITet amiv FEA? I IEN, FO BIdT T
AN IEA? FO M #IF #F? N 9II/ABNR AFAI? A0 (I IS S

QP 98 BIST Sl IEA?
a. Probe: electricity bill? filter change? etc
TN fAype fder? feedia stfaqo~? gortfu

24.  If you are contributing to the WTP financially currently, are you willing to
continue your contribution in the future?
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WA T (FoRIT STTBd & T 92U BIdT SN I AP, Bfanes Qs @oaiy
BIST Wi IR 62

25.  How do you earn the money that you are providing monthly for the plant?
QIANTE AN QL T 152

26. If money is given by community members who collects the money? How is
the money collected/deposited?

ST (T BIFT WA IEA ©f I IR ST AH? BIdT ([FOI STesy/SNT ¢t
q?

Exit Questions
27. Do you have any suggestions of how the plant operations can be improved?

16 AT ISP SAAET &7 WIHAIT @1 st @i 5?2

a. Probe: anything that can be done to enhance the benefit of the plant for
the community?

SISTEHFE BIFIT WATSA TS (A S @ TAFS O A 9N @
(PITT STA?

28.  What is the vision you see for the plant in the future? Do you think the
community will be able to sustain the plant if SC leaves/without SC support?

SfiEe A sifeites @@ft A wsAm stiiegat f[5? wstfa f$ 7w s
oTe W foeTga T STeRIfsol/FIREN IF I I O AN Nt/
QISIRTTE SN ST (% S STt bie] AW, SIS el (NI $IE?

29. Do you have any advice for a future community that may be receiving a
plant like the one you have?

SfITTe AT (ST Ne@lq T TSN JT16 B9 St 37 O ©Ihd &) SIS
@A s it FA1?

a. Probe: Something that maybe your community could have done differently
to smoothen the process of of installing and maintaining the WTP?

QN Y T A 27O VA SEA @ AT Nl @776 BIstN 97 S
I AN Vgl ST S5 70?

30. Do you have any message you would like to give Save the Children about
how you feel about the plant?

TS A WA @qofo f$ T Wi ofe w1 foegs @ S biF?
31.  Isthere anything else you would like to mention/discuss about the WTP?
CITLRTSI ST WA AN (BIAT 2l IR T @i @ist FI@ BIA?
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Appendix I
Interview Guide

Non-Functional WTP - Plant Management Committee (PMC)
Duration: 30-45 minutes

Overall Objective: to get an understanding of what happened to the WTP in
this community and what they are doing to try and restore the plant.

Other Objective: to understand what the community will do differently in
order to prevent this from happening again.

Opening Questions

1. How long have you lived here for?
QA QU FOUA T© INIT FAQEA?

2. What is your role within the Plant Management Committee?
TS JIFIHT FMNTe WA SNt 5?2

3. How long have you had this position for?
QN IBIHAT FMNBO Fom TS WIZA?

4. How many households are the beneficiaries of this WTP?

A6 (AP (B IO I LTI F ANPA?

Key Questions

Pre-installation of the WTP
5. Do you know how the site for the WTP was selected? Can you describe the
process? Were you involved?

oI &1 BT &7 SIS LT Tt T2t wisty siwy 2 wista

& Q IR BT TeTro SHI@A? @i F 97 Sl Fege foe?
6. Who in the community gave the land for the site? Were there any
problems in terms of donating the land/choosing a location for the plant?

AT 9T ST SN (F/II1 AN FRREAN? S A5 ST5iFo (SN STt
MR fFAT?

Installation of the WTP
7. Who funded the installation? When was the WTP installed?

ET76 BTN &7 WS TITo! (F/IIA SN FRDEAN? I BISF It
AMET?
a. Probe: community members/ community leaders/SC?
TS Vagl/AN a3 WgeH/Nfo ALt/ ofe u foerg?
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FOIQ &7 BT I3 A QAT SIARN [F? &17S It (Ofd IRReA? IR
Tof3 AT TARET? TS BT TN I FIAT LA ST AT TR ?

Maintenance of the WTP
8. Were you trained on how to appropriately look after the plant once it was
installed? If so how, and by whom?

T BITAT oI fFOI@ a7 AN T T O [ Aot @it

PP T R f[FA1? e, f[Feiw a2 It e faafete?
9. Who is responsible for maintaining the WTP?
AT AT THAETFT 97 Wity @ AEA?

a. Probe: Community members? PMC member? CCG? Cleaning? Guard?
Other? Buying tools? Get details about the different people involved in
maintenance of the plant.

WTEFS Vel NIJge? PMC? CCG? sIfIgig sifioeaet? sitefat omr?
(VIO ST TR/ T IAM? (H16 9T TFITHD 9 AT 7T
ST TR 1R [T ST 2Q)
b. If CCG is mentioned: What is the difference in the role of the CCG

and PMC regarding the maintenance of the plant?
T CCG'T FAT S I 23 THAE@HS 97 Ty CCG a2 PMC a3
Jiterd Wy il 52

10.  Isthere someone responsible for money handling/collection for the WTP?

If so, where is the money coming from? Community members/leaders? Have you
ever had any issues concerning the handling of money?

AT 9T ST BIFT 233/ STewld I SHfstert 310 o 7 F @S
SEA? T AN, BIFE ST25i—T e fF (BIFt FIAT SAMiN IEN)? N@! /AN

NI/ fNEiaF? T BIPT S Tl PIAT A 2T fFAT?
11. If community members are paying for the upkeep of the WTP, were they
informed before the installation of the WTP that they would have to contribute to
paying for it? If so, were there any objections to this? If so, how were these
objections dealt with?

&TI6 STHeT AMATE NeF i NINmA SifSE STarifsiet s Fro o - 43 fIaw

Vg Id WY @75 BT ST (A3 W0 fHA1? T @rqere AN, oidt 6

97 [@ifeo! EREN? T FEH, S f[FoiE qifer ST SRREr?
12. How many households were paying for the plant every month before it
became non-functional? How much were they paying? Are there households who
are still making monthly payments for the plant? If so, how many?

ST5eT AT ATER FoJE! AT #1697 TA7 U AW I76? IO FE? AU

@ ST Wl ot I fFAT? I LI, oy sfIaa?

13. Do you have a bank account where you keep all the money you
collect/have for the plant? Are you saving up money for the plant's future?
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QAT S (BIT AT QIS AR (@A 5725370 It ST It 27?

SO AL ST AT T ABT FEA [FAT?
14.  Before it became non-functional, did the plant ever need minor repairing?
If so, is there a community member who can (and did) repair any problems that
the water treatment plant incurs? If so, who? Were they able to repair the issue
within a reasonable amount of time?

QST TR T QT @16 9T FAWT YT (NS O SRS et {12
T o, ST /SIS AN (@S () wiie [ @6 9g @1~
(VAN 97 ATIISH A Bf IO @A (932 FEF)? M AT, o7 &? orat
3 TATTY NI T BF (IO IO STHN?

15.  Has the plant ever needed major repairing (assistance from SIDKO)? If so,
who paid for the repairing? What was the PMC role in this?

6 9T AT IS YA (AN© ASH Rt fFAT (SIDKO a7
STRWIfO)? T 2, FLFIEI ITO I o7 IR TAF PMC 97 SNd!
13 forer?
16.  Have you ever needed to buy parts in order to fix the WTP? Where do you
get the parts that are needed for repairing the WTP?

(VIO Sy FAWT Y61 TR T I MDA AR fFAT? AW 2, Yot
T @A (QAF T FRBEN?
a. Probe: vandalism/natural disaster/broken parts
WSS VA 58 TS 0/ S1Fod ylist/oior TR gofff
17. Before the plant became non-functional, what were the main problems
with the plant? Were there any problems in terms of maintenance and/or

leadership of the plant? Were there any problems in terms of electricity payment
for the plant?

ST 2 AN S ST 97 Yero {6 16 ST 702 (R f[Fedt
feTSIeTs fATT @A STt et & f[iype [Re siRets @i st

R A
18.  Why is the plant not functioning? What happened to it? What do you think
is needed to fix it? Has anyone in the PMC/CCG communicated with SC or
SIDKO to help you with the problem? If so, who and what happened?

T TS AT B fF I @i N S ? S Do REr? (ANS/576eT
IS S I SRIEH I A WA FEA? PMC/CCG a3 &S F a3 g
oTS fFeat SIDKO a3 ST (@IsHls! Sftet?

Closing Questions

19. Do you think the WTP was benefiting the community when it was
functional? If so, how?

A S N IEA @770 (AT AT AN /SN Soipe ee? TM 7,
Feia?
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20. If the plant were to be fixed, would you/the PMC do anything differently in
order to maintain the functionality of the plant? If so, what?

&6 T 59 2T O 9BI STbet AUTE WA fFeqt FNBT @S @Ay @IN ©f
93 M™% 97 THITFYT A AIFGAT FARA fF1? T I, O G761 F?

21.  Ifthe plant is fixed, do you think the community will be able to sustain the
plant if SC leaves/without SC support? Why or why not? What are the long term
plans for the WTP in this community?

ATI7B STheT 219 ST WISt & N I 61e Wy foerg I sierifsret /sriew
IF I (MY OWF AN Nagl/ AN QA Need1d WX @715 e
SWIIS! 519 AW, ST e (AN FAR? (& (5T @7 77?2 @776 fAT
QAR i sAfegAenR [ 5?2

22. Do you have any suggestions regarding the operations of the plant?
ATTB IS SAAW (bie] IAT) QAN @FIAT A wieg {62

a. Probe: anything that can be done to enhance the benefit of the plant for
the community?/increase sustainability of plant by community?

WPTHING AN (PIN [/ Sl AT FdT AT ATB 97 &) QTSI
WP/ AT 9T ST SAAW BINDT TS SIE?

23. Do you have any advice for a future community that may be receiving a
plant like the one you have?

SO TAT (P! Vel (M 9IIN 7RG B 31 2 B[ Ol Sy
QAR @IAT st @itg fF1?

a. Probe: Something that maybe your community could have done differently
to smoothen the process of of installing and maintaining the WTP?

QA 3 T WA 270 T FEA @ QAT NegfiT &AT76 B 97 S
BT OTtefl R0?

24. Do you have any message you would like to give Save the Children about
how you feel about the plant?

ATB AR @oN1 wqefe S T @iy ofe w by (& SN bia?
25. Do you have anything else to say about the WTP and PMC?

&% 932 PMC'J I @I @I w2l & «isiA T I 5772
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Appendix J
FGD Question Guide

Non-Functional WTP - Women of the Community (5-6 women)
Duration: 30-45 minutes

Overall Objective: to understand the communities perceptions of the WTP
from the point of view of the women within the community.

Other objectives: 1) To identify how the plant became non-functional. 2) To
obtain more information about the sustainability of this plant within this
community.

Engagement Questions
1. How long have you lived here?

WA QU Ty TS IIAT FI@A?

a. Probe: all your life?/did you move here? When?
SPHHAS T (ATF8? / QA BT A 1?2 &2
2, If you moved here, why did you decide to move to this community?
AT 5/ /Negt (ATF QU QST i fF?
3. Where do you collect your drinking water from currently? Why? Can you

collect arsenic-free safe drinking water from somewhere else? Do you? Why or
why not?

IO AT SN ST (BT (AT 3722 FEN? (F? WA NDY S fNrsm
AT S ST23RT AT W] (FIN T MR [FAT? WA GTI (A AN

2313 I fIAT? (@ IEN WA (& FEA 1?2
4. Are you collecting water from an arsenic contaminated water source? If so,
why?
QIS ST NSLS A 372572 FI@A [BAT? T FEA, H?

5. Where did you “used to collect drinking water from before the plant was
installed?

10 FISNAF @t (et @F SHfF 2817 FAroA?
6. Did the WTP meet your and your families drinking water needs?

% A @ AN M T @ ©f FINT VTS [Farsm QRAq g

bifen B ERIS IR © f&?
7. What did you think of the quality of the water from the WTP? Have you ever
felt that the water was not safe to drink? If so, when and why?

5816 SR WA O AT WA Toivo F? WA f[F TAAT TF T@lg

TS (ATF ST253Yo SN fRatsiv 772 T 27, TR/ I 932 &FA?

8. How much water did you take on average in a day from the WTP? In terms
of jugs? In terms of liters?

afsma T IR ST AT 292 FAOA? F6 5t /FersT? Fo feTbiq?
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Exploration Questions

9. When the plant was first installed was the community given instructions
on how to make use of the plant appropriately? If so, what were they?
TN QAT AT @76 BisHN AT T, ©f TARNASIR I ([FoI I

@ (OTBT TS @it stamef /At gt aferet? i i fadet/stiamef ot
AMTEAT?

10. Do you think the implementation of the WTP has benefited you and your
families lives? If so, how?

WA fF N RN @ A CHLATHT B I BT WIHFIT 3 QoG
AL (@ AFTH TSoIFo R? T ToIF© o, O [FOI?

11.  Were you or your family personally involved in the installation of the
plant? If so, how?

CHYRISITF B SINT QAN eI AR SHIINET TS 754 e At
Ty A, TSI T3 fRret?

a. Probe: labour/financially/assist in maintenance/other?

NS AN /@IS / (T (KHTAT/QRTIAT?
12.  Did the plant ever need minor repairing before it became non-functional?
If so, was there a community member who can (and did) repair any problems
that the water treatment plant incurred? If so, who? Were they able to repair the
issue within a reasonable amount of time?

IO FAWT 7 (TIN© SRS TR [FAT? AW Neef 1T 9N @S 6
aieA R @™ ag STSTT el B (VNS 10 ANEN? T AT, ol &2
fofv/ofat i SfiNe SINEa g (FiNs FI00 ST (AT?
13. Before the plant became non-functional, what were the main problems
with the plant? Were there any problems in terms of maintenance and/or

leadership of the plant? Were there any problems in terms of electricity payment
for the plant?

BTG QTS T Wt 9 YoTo 5 5 SAWoHt f2er? (rl iyt Fat et i a9
FOIIRPmTd A @1 ST foet fFAT? Qe e sTeate 3t A @1 sttt
AN fHAT?
a. Probe: vandalism/natural disaster/broken parts
THING AP YIS, NN S8 HTHio, (S57 T3, 2oyt
14.  What happened to the plant? Why is it non-functional? Who do you think
is responsible for the non-functionality of the plant?

&76 ag S TEMRET? QT ] (I I fF? @7 N6 @ I

QNI N dEA?
15.  Are you willing to contribute to the payment of repairs for the WTP to
make it functional again?

CHYATSIT AT (NAIN® a7 G WA (FoeiT wrextsgd (51t owiv) I fF?
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16.  Before the plant became nonfunctional, did you pay any money to support
the plant? If so, how much did you usually pay? How often? Is it a monthly/weekly
etc. payment? What are you paying for in the WIP when you make these
payments? Are you currently still making payments for the plant? If so, why?

TG S5 ATSIBIN @A fF (@17 IS SeiTol suiN Sde~? T IEH, To
BIFT I WA IEA? F© WA ST 17?2 NIOT 9FAE/SAIR aFAI? @Tod &
FIST G WIHFAT Q2 BIFt Wi IFEN? @it F 9T @76 a7 &y Bidt

iy JEA?
a. Probe: electricity bill? filter change? etc
TN fApe fder? fpebia stfdqo~? gontfu

17.  If you are contributing to the WTP financially currently, are you willing to
continue your contribution in the future if the WTP becomes functional again?

sty T (FoRIT S8 Sy QAN BIHT Uiy i AP, SfAA© GBT bie]
I3 WA (FORIA BIFT Ui FAQA 5?2
18.  How do you earn the money that you are providing monthly for the plant?

QI IR @I T fF?

19.  If money is given by community members who collects the money? How is
the money collected/deposited?

SR (T BIFT SN IEA ©f I IR ST ANH? BIdT ([T STesy/SNt ¢t
q?

Exit Questions
20. Do you have any suggestions of how the plant can become functional again?

qBT I S5l FAT© WA At S 52
21.  If the plant becomes functional again, do you have any suggestions of how
the plant operations can be improved? Would you do anything differently in terms
of how you use the plant?

A @A Bl (e, 9B Wl OO BN &) @UistAig sianf 62
QTSI 6 @I (G et (SN (2T A BIARA?

a. Probe: anything that can be done to enhance the benefit of the plant for
the community?

SISTEHFE BIFIT NATSA TS (A S @ TAFS O A 9N @
(PITT STA?

22.  What is the vision you see for the plant in the future? If the plant is fixed,
do you think the community will be able to sustain the plant if SC leaves/without
SC support?

A S A FRA 678 W1 foerga I SeEifsret/IieN & I O O
QAT Negfl /AN QSRR SN ST (@9 fRe St bie] 4w,
TG T NJIN© PJE?
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23. Do you have any advice for a future community that may be receiving a
plant like the one you have?

S ITTe W7 (ST Ne@q T TSN JT176 B9 41 37 O ©Ind &) SIS
@A s it 17

a. Probe: Something that maybe your community could have done differently
to smoothen the process of of installing and maintaining the WTP?

QN Y T A 7O N FEA @ AT Nl @776 BIstN 97
I AN Vgl ST S 70?

24. Do you have any message you would like to give Save the Children about
how you feel about the plant?

TS T @1 @ efs $ T @iy ofe w1 foelg (& SN biA?
25.  Isthere anything else you would like to mention/discuss about the WTP?

CHLATSIT SIS Wi AN (@IAT 027 Qe T st (@15t $9ro 5i?
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Appendix K
Structured Observations Form

WTP - General Plant Upkeep and Current State
Duration: 20-30 minutes

Date:
Start time of observation:
End time of observation:

6. Isthe water treatment plant functional? (Are people collecting water? If no
one is collecting then we can ask community members if it is functional/if
they collected water that day?)

. Yes
a. No. If so, why?
. Vandalism
i.  Natural disaster
ii.  Broken part
iii.  No electricity

iv.  Other
7. Are there people at the treatment plant watching over its functionality? (is
there
Yes. If so, then who?
. Security No._
i.  Maintenance people No.
ii. Community members No.
iii.  Other
a. No
8. Isthe water treatment plant accessible?
. Yes
a. No. If no, why?

. Long queue
i. Itislocked
ii.  There is no water/electricity
iii.  Itis broken

iv.  Other
9. Isthe plant area clean? (no visible mud, leaves, etc surrounding and within
the plant).
. Yes
a. No. If so, why?
Mud
1. Leaves

ii.  Other
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10. How many people collect water during observation period?
No.

11. Is there a problem of water wastage?
Yes. If so, how?
Leaky faucet
i.  Community members not closing the taps properly
a. No
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Appendix L

W E MORY Institutional Review Board

UNIVERSITY

May 21, 2015

Anushree Mahajan
SPH: Environmental Health

RE: Determination: No IRB Review Required
Title: Documenting Community Health Interventions in Meherpur District, Bangladesh
PI: Anushree Mahajan

Dear Ms. Mahajan:

Thank you for requesting a determination from our office about the above-referenced project. Based on our
review of the materials you provided, we have determined that it does not require IRB review because it does
not meet the definition of “research” with human subjects, as set forth in Emory policies and procedures and
federal rules, if applicable. Specifically, in this project, you will assist in a public health practice project with
Save the Children. This does not cover the use of the data outside of reports for Save the Children. If you opt to
use this data in your thesis, you will need to come back to the IRB for a determination for that use..

Please note that this determination does not mean that you cannot publish the results. This determination could
be affected by substantive changes in the study design or subject populations. If the project changes in any
substantive way, please contact our office for clarification.

Thank you for consulting the IRB.

Sincerely,
Heather Smith, MS

Research Protocol Analyst

Emory University
1599 Clifton Road, 5th Floor - Atlanta, Georgia 30322
Tel: 404.712.0720 - Fax: 404.727.1358 - Email: irb@emory.edu - Web: http://www.irb.emory.edu
An equal opportunity, affirmative action university

Ver. 1/17/2014
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Appendix M

w E MORY Institutional Review Board
UNIVERSITY

February 4, 2016

Anushree Mahajan
Emory University
Atlanta, GA 30322

RE: Determination: No IRB Review Required
eIRB#: 86966
Title: Documenting Implementation and Assessing Community Perceptions of a Water Treatment
Plant Intervention for Arsenic Removal in Bangladesh
PI: Anushree Mahajan

Dear Anushree:

Thank you for requesting a determination from our office about the above-referenced project. Based on our
review of the materials you provided, we have determined that it does not require IRB review because it does
not meet the definitions of “research” with human subjects or “clinical investigation™ as set forth in Emory
policies and procedures and federal rules, if applicable. Instead, this is a program evaluation project that is
designed to evaluate a water treatment plant intervention that is being used to remove arsenic from contaminated
groundwater in Bangladesh. Specifically, this project aims to examine the mechanism by which a Sidko Ltd
WTP filters out arsenic, iron, reactive phosphate, and manganese from groundwater and report on local
perspectives on sustainability of the program.

Please note that this determination does not mean that you cannot publish the results. If you have questions
about this issue, please contact me.

This determination could be affected by substantive changes in the study design, subject populations, or
identifiability of data. If the project changes in any substantive way, please contact our office for clarification.

Thank you for consulting the IRB.
Sincerely,

Carolyn Sims, MPA

Research Protocol Analyst

Emory University
1599 Clifton Road, 5th Floor - Atlanta, Georgia 30322
Tel: 404.712.0720 - Fax: 404.727.1358 - Email: irb@emory.edu - Web: http://www.irb.emory.edu

An equal opportunity, affirmative action university




