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ABSTRACT

Water satisfies human needs in many ways. Without water, life is not possible in this planet.
According to the estimation of the WHO, 4,000 children die every day from water-borne diseases and
this condition is worst in developing and under-developed countries. Water-borne diseases are caused
by the consumption of contaminated water. Indeed, it is the main agent of transference of the
pathogens causing these diseases. The main objective of this paper is ‘to identify the water-borne
diseases and their challenges and to suggest remedial measures to overcome the challenges in the
study area’. Both primary and secondary data were used to conduct this study and the analysis of this
study is tabulated clearly in the data analysis part. The coastal areas of Ampara District
(Sainthamaruthu, Karaitivu, Maligaikadu Mawadipalli, Akkaraipattu, Irakkamam, Varipathanchenali,
Addalaichenai, Palamunai, Oluvil and Nintavur) face a lot of challenges induced by water-borne
diseases. Viruses, bacteria, parasites and protozoa are the main pathogens. Bacillary dysentery
(shigellosis), cholera, other diarrheal diseases, hepatitis A and E and typhoid fever were identified as
the most common diseases in these areas. The causes for the diseases are the contamination of water
by improper drainage management, effluent contamination of water sources, over population and the
lack of awareness among residents about water-borne diseases. According to the result of this study,
controlling water contamination, constructing water purification systems, mending existing drainage
systems, following instructions when constructing latrines, examining and remediating contaminated
wells and providing awareness among residents are ways to attain the objectives.
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1. INTRODUCTION

Water is a prime necessity of the human life. Without water it is impossible to live in
this world. The potential of the drinking water to transport microbial pathogens to great
numbers of people, causing subsequent illness, is well documented in countries at all levels of
economic development. Several researches have attempted to estimate the total burden of
water-borne diseases globally. Water-borne diseases are the most serious threats to child
health especially when there is limited access to safe water. Today the health and life of
thousands of women and children are enhancing by giving them access to safe water
(UNICEF). Human get infected by water-borne diseases when consuming the contaminated
water. The pathogens namely virus, bacteria and protozoa are the major triggers to cause
water-borne diseases.

According to the World Health Organization, Approximately, 1.8 percent people die
annually from diarrheal diseases including cholera. Of which, almost 90 percent are children
under five years old. Up to 88 percent of water-borne diseases arise form unsafe water
supplies, inadequate sanitation and hygiene. Sri Lanka, is not except to this situation, the
seriousness of water —borne diseases is very high. Annually, water-borne and mosquito-borne
diseases have been infected in great amount. According to the 2014 national census, pipe-
borne water coverage in Sri Lanka is around 44.6%, with the rest of the population depending
on local sources such as wells, hand pump tube wells, small scale rural water supply schemes,
rain water harvesting tanks and surface water bodies: irrigation tanks, canals, streams and
springs. Although the National Water Supply and Drainage Board (NWS & DB) have been
established to manage and deliver water resources to the public, it is evidently not functioning
effectively in the majority of the country as yet.

The coastal areas of Ampara District easily affected by the water-borne diseases mainly
due to the consumption of water from unsafe sources and lack of awareness. All sources of
water empty into the sea through the coastal areas. This also a driving force to cause the
contaminations. Water is a necessary need for human being. Therefore, to sustain the life of
human, water should be consumed in a hygienic manner. The coastal areas of Ampara District
are suffering from water-contamination due to the natural disasters namely tsunami, flooding
and drought. The increased population growth caused the compact settlement in the study
area. People like to live in the urban area without considering the environment. The much
nearness from well to latrines in the urban areas have not been considered due to the coast of
lands. This is study is to identify the exact situation of the water-borne diseases which is a
major challenge in the study area.

Water borne diseases are contagious and prevention of water-borne diseases requires
high standards of hygiene and sanitation. In order to be acquainted with the ways to avoid
water borne diseases, it is essential to first know how infection takes place.

2. STUDY AREA

Coastal area of Ampara District is situated in the eastern part of the Ampara district in
the north latitude 6°3° to 7°44’ and the east longitude 80°47” to 81°51°. The boundaries of the
study area are: in North Batticaloa District, in West Uhana, Ampara and Thamana area, in
South, Hambantota District, and in the East Indian Ocean. The total extend of the area is
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1250.77 km? and it is 28.23 percent in total area of land. It has 13 divisional secretariats.
Coastal plains and dispersed hills are available in the area. The mean sea level (MSL) is 30 m
and the annual average temperature is 30-33 °C and the annual average rainfall is 1250 mm —
2500 mm. Main water source is ground water and the pipe-borne water supply also accessible
in some places in the study area.

BATTICALCA
ISTRCT

- Naeswrwd 01 Dy
Sabvara Tasd
tarre

tannawiwntie
[ O

BADULLA VoA
DSTRICT

NONERAGALA
DISTRICT

Coastal areas of
Ampara District in the
Eastern Province

Pepulaton
| «16,000
D 10,001 - %5 €O

25,001 - 20,000
E HAMBANTOTA
, DISTRICT
001 - 75000

Figure 1. Study area
(Source: Post-war Development in the Eastern Province, Ampara District)

3. OBJECTIVES
Primary Objective
e To identify the water-borne diseases and their challenges in the study area.

Secondary Objective
e Suggesting remedial measures to overcome the challenges.
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e Providing water-borne disease’s control and prevention methods to the inhabitants
through awareness programs.

4. RESEARCH METHODOLOGY
Primary data

Questionnaire survey and purposed group discussion were made to collect primary data.
100 questionnaires were distributed among the people in the area considering the closed
proximity of contaminated water sources. All the questionnaires were distributed using the
purposive sampling. And the public health inspectors (PHIs), Doctors and officers from the
health department and District health officers were discussed in this regard. To identify the
contaminated wells due to the seeping of the latrines in to the water.

Secondary data

As secondary data, books, magazines, reports from department of health, report from
Regional Director of Health Service (RDHS) Kalmunai, newspapers, reports of WHO and
UNICEF, reports from National Water Supply and Drainage Board (NWS & DB) of Sri
Lanka and reports from Divisional Secretariats

5. RESULT AND DISCUSSION
THE IDENTIFIED WATER-BORNE DISEASES IN THE STUDY AREA

According to the RDHS and (PHI) report, following water-borne diseases are very
common in the coastal areas of Ampara District.

Table 1. Registered cases of water-borne diseases in the study areas in 2015

Water-borne diseases No.of cases in 2015
Cholera -
Typoid 973

Shigellogis 805
Amoebisis 450

Food poisoning 139

Diarrhea 2908

Other infectious diseases 2405
Leptospirosis 89
Hepatitis A 432
Helminthiasis 731
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Figure 2. The trend of water-borne diseases in the study area - 2015
(Source: RDHS, Kalmunai, 2015)

Figure 2, shows the incidence water-borne diseases in the study area. Diarrhea and the
other infectious diseases are very high level. These diseases are very common among the
people who live in the nearby places in lagoon and contaminated water sources. The main
factor for the spreading of disease is mixing the contaminated water with groundwater, the
connection of the effluent form the sewerage and the indiscriminate consumption of the
groundwater which is much closed to the latrines. 70 percent water-borne diseases are caused
due to the well water which has much close proximity of latrines.

Typhoid is caused by the Salmonella typhi bacteria. It can also be caused by Salmonella
paratyphi, a related bacterium that usually causes a less severe illness. According to the
RDHS report, in Nintavur, the infection of the typhoid is very commonplace. Approximately
30 percent of the cases have been identified in this area. The bacteria are deposited in water or
food by a human carrier and are then spread to other people in the area. And the shigellosis is
a potentially dangerous and extremely contagious bacterial infection of the colon. It is most
prevalent in children between the ages of one and four. In Akkaraipattu area, the seriousness
of the shigellosis is scaring the people. 21 percent people have been infected due to the
shigellosis.

Amoebisis, food poisoning, leptospirosis, hepatitis and helminthiasis are approximately,
13 percent, 5Spercent, 3percent, 14percent and 17 percent respectively in 2015. Considering
the water-borne diseases and the mosquito-borne diseases such as dengue is a serious threat in
the study area people.

-11-
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Figure 3. Dengue and cholera spread in coastal areas of Ampara District (2015)
(Source: RDHS, Kalmunai, 2015)

Figure 3, shows the occurrence of dengue and cholera. These are much challenged
water-borne diseases are in the study area. All the coastal area people have been infected due
by these diseases. The dengue disease has increasing curve in the starting and ending portion
of the month. This is due to the rainfall and seasonal spread of this disease. During the
drought, the effect of the cholera is very high. This is because the water poverty during the
dry season. People consume water for drinking purposes from the contaminated sources.
During the field observation the situation was observed and identified. And the seriousness of
dengue in the study area is very scaring the people. Annually many people die due to the
dengue infection because Sri Lanka is fighting to eradicate the dengue.

And the spreading of the cholera is serious up in the middle of the year. This is actually
due to the drought and flooding. After flooding, the contaminated water adds with
groundwater sources. This leads to the infection of the cholera. Continuous infection of
cholera cuases adversarial impact to the body and even the death.

THE PROXIMITY ANALYSIS OF WELLS AND LATRINES

According the study 90 percent of well have the adversarial impacts due to the seeping
of the latrines in to the water. The proximity of the wells and latrines has high influence to
decide the water pollution.

According to the questionnaire survey, the people who live in the lower proximity area
have experienced many diarrheal and cholera diseases. And some wells have been abandoned
due to the contamination by the latrines. This was a major impact soon after the tsunami
disaster. And also, the people who were affected mostly the water-borne diseases, are living
near the <15m proximity. According to the questionnaire survey, the decrease of the
proximity has caused the increasing of the water-borne disease and vice versa.

-12-
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Figure 4. The proximity analysis between wells and latrines in the study area
(Source: field data collection, 2015)

FUTURE PREDICTION OF WATER-BORNE DISEASES 2005-2015

This table shows the future prediction of water-borne diseases using 10 years of average
data from RDHS. The future prediction of the water-borne disease have manipulated to
identify the future trend of the water- borne diseases in the study area.
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Figure 5. Future prediction trend using the data from 2005-2015
(Source: RDHS, 2015)
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Table 2. Prediction using 10-year average data from RDHS - 2015

Places Average (%)
Sainthamaruthu 75
Karaitivu 47
Malikaikadu 67
Mawadipalli 69
Akkaraipattu 71
Irakkamam 69
Varipathanchenai 47
Addalaichenai 65
Palamunai 55
Oluvil 41
Nintavur 70

This prediction was made using 10-year data collected from RDHS Kalmunai to
identify the future trend of the water-borne diseases and to protect and fight against water-
borne diseases. Accordingly, this is because the dense population and water contamination by
the lagoon which is running through the area in many places. Due to the dense population
people have made compact settlement. The proximity of the well and latrine have not been
considered when constructing. It should be 15m or more than 15m considering the soil types.

Likewise, Akkaraipattu have 71 percent potential to the water-borne disease in future.
Varipathanchanai and karaithivu have same average percentage of experiencing likelihood of
water-borne diseases. This amount is lower than others relatively. Even though, these places
have population density the proximity of settlement is slightly far from others.

According to the questionnaire survey, the people who live much closed to the
contaminated water sources have experienced the water-borne diseases. Especially in
Sainthamaruthu 60 percent people who live in much closer proximity with lagoon have
experience water-borne diseases frequently rather than the people who are living far from the
lagoon relatively. People dump the wastages in to the lagoon. This is causes the
contamination of water and air pollution too. 26 percent of people have been infected due to
the improper hand washing.

This prediction was made considering the development activities and natural
phenomena such as monsoons, climate elements.

-14-
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THE IDENTIFIED CHALLENGES BY THE WATER-BORNE DISEASES IN THE
STUDY AREA

Deficiency of the drinking water facility

Even though there is a water supply facility to the people in the study area, mostly the
people depending on the groundwater for their drinking and domestic purposes. According to
the questionnaire survey, 70 percent people do not like to drink the chlorinated water due to
the smell (chlorinated-odor). Because they do not adapt to the taste of the pipe-borne water
supply. And also the frequent water supply cut also trigger the people to prefer the well water
in the study area.

Improper drainage system

In the study area, the drainage system is in poor management. The storm water retains
in the small ponds and this leads to the mosquito breeding. Mosquito-borne diseases such as
dengue spread due to this activity. In very recent past, the spread and consequence of the
dengue was very worst. Many deaths have registered in the regional hospitals. According to
the questionnaire survey and direct observation, many places in the coastal areas faces dengue
breeding problems without the proper drainage management. Some people do not have
awareness about the seriousness of the places which are prone to mosquito breeding.

Dearth of sanitation

In the coastal area, people use water mostly from the natural sources such as
groundwater, and surface water. The pots and other utensils to carry water are not safe and
some time it causes to transfer the pathogens one place another. For the domestic purposes
water is used carrying streams and rivers. The microbial pathogens, causes water-borne
diseases spread by this activity. The wastage from human and animals also causes the fecal
contamination in the water.

Poor access to health services

Lack of health care and lack of proper case management lead to an increased unhealthy
life to the people in the area. During the disaster periods, people face health challenges.
Tsunami and flood have caused many health challenges in the study area people. The remote
area people do not consider about the water-borne diseases, this leads to the chronic condition
and sometime caused deaths.

Lack of safe water, poor hygiene practices and poor sanitation.

Crisis for the clean water is a major challenge to people in the disaster period namely,
tsunami, drought and flood. Drought triggers the people to consume the water without
considering the hygiene. During the flooding period, groundwater sources in the study area
affected heavily, due to the fact that people get infected to the water-borne diseases. Cholera
and diarrhea are very commonplace during the flooding time.

-15-
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Lack of awareness among the people

Dearth of awareness among peoples is a greater challenge than other. Because normally
people consume water for drinking and domestic purposes from unsafe sources. The agents to
cause the water-borne diseases such as the wastages and sewerage water mix with drinking
water sources. In many areas, people consume water only considering the appearance but not
to the cleanness. Some people drink water from the streams in the paddy land, this is a major
factor to cause the water-borne diseases.

Unsafe proximity between wells and latrines.

Increased population growth demands the need of the land to occupy the people. But the
people like to live the urban and crowded area considering job and service facilities. This is a
very serious problem for the people in the study area. The distance from the toilets to well
should be considered when the construction. But it is ignored in the study area therefore, the
groundwater is contaminated. Ecoli and feces is the main problem to cause the diorama and
cholera diseases.

Due to the increased population growth, much amount of latrines has been increased
rapidly. This is the main factor affecting the groundwater quality. The distance from the well
to latrines decides the transportation of the pathogens from the latrines. The coastal areas such
as Kalmunai, Karaithivu, Nintavur and Olvil faces these problems.

6. CONCLUSION AND RECOMMENDATION
Conclusion

Every year, the coastal areas of Ampara District lose people due to the infection of
many kind of diseases. According to the RDHS report, water-borne diseases are one of the
main factors to cause the human loss in the study area. There is no any previous research
about this contemporary issue in the study area. Therefore, this study has been conducted in
an analytical manner to attain the objectives of this study. Water-borne diseases have been
identified using the data from the RDHS Kalmunai. The deficiency of the drinking water
facility, improper drainage system, dearth of sanitation, poor access to health services, lack of
safe water, poor hygiene practices and poor sanitation, lack of awareness among the people
and unsafe proximity between wells and latrines are the challenges, identified by this study.
The recommendations have been suggested to in the recommendation part to overcome and to
minimize the challenges, faces by the residents from study area. Accordingly, the primary and
secondary objectives have been attained by this study.

Further, in the analysis section, the future prediction of the water-borne disease have
manipulated to identify the future trend of the water- borne diseases in the study area. Using
10-year data, the future prediction has been revealed. This will help to the respective officers
particularly PHIs and other health officers to reduce and take necessary steps to free water-
borne diseases in the study area. It will definitely be the alarm to the people to take
precautions in the study area.

-16-
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Recommendation

Supplying and instruct people to consume the pipe-borne water supply for their drinking
purposes.

Drinking having boiled the water. Pathogens, causes diseases to the human are
destroyed by the extreme boiling of the water. This activity definitely is a mechanism to
reduce and least the infection of the water-borne diseases.

Environmental management and controlling the mosquito breeding. The mosquito
breeding areas cause to increase the spread of the diseases such as dengue.

Constructing the latrines in a safe manner considering the distance from well to latrines.
Frequently check the wells to identify the water contamination.

Giving awareness among people about the water contamination and the agents for the
water contamination and the seriousness of the water-borne diseases.

Conducting Shramadhana activities to eradicate the dengue breeding.

Chlorinating the wells in a 3-month interval to clear the pathogens.

Wash hands properly before eating.

Keeping fingernails short and clean to least the likelihood of the spread of the water-
borne diseases.

Avoid consuming foods, fruit juices, and milkshakes from roadside vendors, some
roadside vendors sell their products which were made with water from the unsafe water
sources. This sometime causes the water-borne disease spreading.

To prevent the spreading of waterborne illnesses, people suffering from waterborne
ilIness should be confined to themselves from work until symptoms have subsided.
Making immediate medical assistance centers during the disaster periods to control the
water-borne diseases

Receiving assistance from the NGOs for the clean water supply

Conducting dengue prevention programs to control the dengue breeding.

Proper drainage management.
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