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Groundwater wells are vital for meeting the daily water needs of rural and coastal areas, particularly in Oluvil 
village, Sri Lanka. The extraction of groundwater from shallow aquifers, mainly through dug wells along the 
east coastal sands, has raised concerns about challenges such as seawater intrusion and anthropogenic 
activities that can impact water quality. This research addresses the gap in understanding well water quality 
in Oluvil by conducting a comprehensive study encompassing physical, chemical, and biological parameters. 
Utilizing a combination of quantitative and qualitative methods, the study established fifteen sampling 
stations at varying distances from the sea (<100m, 100 – 300m, 300 - 500m). A questionnaire survey was 
conducted to gather demographic and area-related data. The findings revealed diverse water qualities 
associated with the distance from the Oluvil Sea. Wells located at a 300 - 500m distance exhibited slightly 
elevated levels in mean temperature (27.4⁰C), mean pH (7.35), mean electrical conductivity (0.45 ms/cm), 
mean total dissolved solids (213.07 mg/L), mean hardness (197.67 mg/L) and mean alkalinity (196.33 
mg/L). A higher salinity level (0.21 PSU) was recorded within the 300 - 500m distance compared to <100m 
and 100 - 300m. E. coli and total coliform bacteria were recorded in most of the wells making those waters 
unsuitable for human consumption. The well water in Oluvil is not suitable as a potable water source. Long-
term use of saline well water for irrigation may cause salt deposition in agricultural lands. These results 
emphasize the need for effective water management practices to ensure the well-being of public health, 
agriculture, and the environment in the Oluvil region. 

KEYWORDS 

Fecal contamination, Potable water, Public health, Salinity, Shallow groundwater 

1. INTRODUCTION

Many families in rural areas depend on groundwater wells to fulfil their 
daily water requirements. Coastal communities in many regions in the 
world also use groundwater sources for many of their day-to-day 
activities, including drinking and cooking. In Sri Lanka many of the rural 
and coastal communities who are not supplied with treated drinking 
water supplies also depend on groundwater wells for their daily water 
needs (Ravindiran et al., 2023). According to Dissanayake & Chandrajith 
(2018), there is a shallow aquifer on the east coastal sands of Sri Lanka. 
The rural communities of the coastal areas mostly depend on the 
extraction of groundwater from this aquifer through dug wells for a long 
time (Samaraweera et al., 2016). According to the 2021 census report, 
many Sri Lankan families in rural areas solely depend on such wells to fulfil 
their daily water needs. Therefore, aquifers must contain water of 
acceptable quality to make it suitable enough to use as potable water. Sea 
water intrusion close to coastal zones and anthropogenic activities 
represent two of the main causes of groundwater pollution making the 
water unsuitable both for drinking and irrigation use (Jayathunga et al., 
2020; Wang et al., 2021).   

Groundwater quality varies widely based on the source and is based on 
physical properties such as colour, odour, turbidity, and chemical 
constituents such as major cations and anions (Kanagaraj et al., 2018). 
Biological properties of groundwater are a major concern when dealing 
with human health. In Sri Lanka, groundwater resources are widely used 
for domestic, commercial, and industrial purposes, small-scale irrigation, 

water supply schemes, and other purposes (Indika et al., 2022; Panabokke 
and Perera, 2005). Coastal aquifers in many parts of the world also 
contribute to fulfilling the water demands of coastal communities but in 
many cases, these aquifers face challenges of contamination (Hussain et 
al., 2019). 

Coastal aquifers are an important source of water supply for drinking and 
agriculture, especially in arid and semi-arid regions (Muzzillo et al., 2021; 
Zamani et al., 2022). Therefore, it is crucial to maintain an acceptable level 
of water quality in those aquifers. The effect of human impact on 
groundwater quality is the most observable in the coastal sand aquifer  in 
Sri Lanka (Panabokke and  Perera, 2005; Reddy et al., 2015). The quality 
of groundwater can be affected by anthropogenic activities and by faecal 
pollution sources from humans and animals (Abanyie et al., 2023; Luque-
Espinar and Chica-Olmo, 2020). Excessive use of chemical pesticides, the 
addition of industrial waste, and domestic and agricultural waste to the 
water bodies cause the deterioration of groundwater quality (Hossain et 
al., 2022). The general lack of sanitation, waste treatment, and drainage 
facilities in high-population areas of developing countries is also 
responsible for this (Abanyie et al., 2023; Peters and Meybeck, 2000). 
These anthropogenic influences cause elevated concentrations of heavy 
metals, mercury, coliforms, and nutrient loads in the well water (Abanyie 
et al., 2023; Khatri and Tyagi, 2015) .  

People in Oluvil village in the Eastern coast of Sri Lanka primarily used 
well water as their potable water source. During the rainy season, well 
water tends to get contaminated. Due to overpopulation in some localities, 
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there are lavatory pits established close to the water wells. Hence, 
overpopulation and heavy rains cause contamination of the shallow 
aquifers in Oluvil area. Many households do not practice water filtration 
methods or boiling of well water before consumption. Consumption of 
low-quality water can cause various diseases among humans. However, 
there was no proper study conducted to estimate the well water quality in 
Oluvil village. Evaluation of the impacts on well water quality due to 
seawater intrusion and human activities in Oluvil village is important. 
Hence, a study was conducted to assess the status of water quality of the 
wells and tube wells through qualitative analysis where selected physical, 
chemical, and biological water quality parameters of well water from a 
sample of selected wells were analysed. Furthermore, the level of impact 
due to seawater intrusion and anthropogenic activities on the quality of 
well water were also analysed. 

2. MATERIALS AND METHODS 

2.1 Study Area 

This study deals with Oluvil, a rural coastal village in Ampara District in 
the Eastern Province, Sri Lanka (Figure 1). In Oluvil village, 386 families 
depend on manmade protected groundwater wells to fulfil their day-to-
day water needs. The number of families using unprotected wells and tube 
wells is 45 and 127, respectively. However, in recent years, the water 
supply from the National Water Supply and Drainage Board (NWSDB) is 
more famous among the villagers. A total of 2,306 families in the Oluvil 01 
to Oluvil 07 GN divisions depend on pipe-borne water (GN Division Office 
– Oluvil, 2021).

Figure 1: Map of the Study Area 

2.2 Well water sampling and data collection 

The study area was divided into three strips where the first strip is 100m 
inland from the coastline, the second is 100m – 300m from coastline and 
the third is 300m – 500m from the coastline (Figure 1). Five (05) sampling 
locations were selected from each strip (<100m, 100 - 300m, 300 - 500m) 
and altogether there were fifteen (15) sampling stations. On day one, a 
water sample of 750ml was collected from each sampling site from each 
strip. Three separate composite water samples were prepared by mixing 
the collected water samples from each strip. Out of those composite 
samples, three sub samples were taken to analyse the water quality 
parameters. Water samples were taken once a week following the same 
procedure. Altogether, the study had five sampling events. Ultimately 
forty-five (45) water samples were taken for analysis. Water samples were 
collected at a depth of around 30 cm from covered and uncovered water 
wells.  

Disinfected plastic water bottles, sterilized glass bottles, and BOD bottles 
were used as sampling bottles. Water samples were filled into labelled 
sampling bottles and rinsed with water from the water body before 
sampling. After collecting water samples, sampling bottles were closed 
tightly, preserved in an icebox, and immediately transferred to the 
laboratory for analysis. The water samples were stored in a refrigerator 
between -1⁰C to 4 ⁰C during preservation. The level of water quality in well 
water was assessed for different physical, chemical, and biological 
parameters. 

2.3 Questionnaire Survey  

Ethics Review Committee (ERC) approval for the study was obtained 
(ERC/FT/2022/03) from ERC of the faculty of technology of the South 
Eastern University of Sri Lanka. A pilot questionnaire survey was 

conducted among 06 households. Accordingly, the questionnaire was 
modified and a survey was conducted among 50 households who are living 
near Oluvil coastal line who owned water wells. Important data related to 
the duration of using well water, depth of the water wells, uses of well 
water, awareness on water well pollution, water quality related problems, 
non-use of water well, measures taken to protect the well, distance from 
lavatory pit to water well, and distance from sea to the water well was 
collected. In addition, the data on population, labour force, number of 
families that have access to drinking water (water supply), land use 
pattern, and toilet facilities was gathered from the Divisional Secretariat 
(DS) office and the Ministry of Health (MOH) office, Addalaichenai.  

2.4 Data Analysis And Interpretation 

The qualitative data collected from the questionnaire survey was analysed 
using MS Excel (2016) and quantitative data was analysed using IBM SPSS 
Statistics 26 software. The Spearman correlation was used to test the 
correlation between each water quality parameter.  The water quality 
parameters investigated were compared with Sri Lanka Standard 
Institution (SLS) Water Quality Standards. The One-way ANOVA was used 
to compare the differences in well water quality at <100m, 100 - 300m and 
300 - 500m distance from the study locations. 

3. RESULTS AND DISCUSSION

3.1 Socioeconomic And Water Well Characteristics  

Socioeconomic or sociodemographic factors may influence the well water 
and water well status. The researchers found that socio-demographic 
factors influenced the quality of household drinking water quality 
(Ondieki et al., 2022). Table 1 summarizes the socioeconomic 
characteristics and the status of water wells in the study location.  

Table 1: Socioeconomic characteristics and well water status in Oluvil area 

Characteristics (%) Characteristics (%) 

Educational Level 

Primary studies 

Ordinary-level 

Advanced-level 

Diploma or Certificate 

Degree 

36 

24 

32 

2 

6 

Income of the household (Rs.) 

2501 - 5000 

5001 - 10000 

10001 - 20000 

> 20000 

32 

18 

24 

26 
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Table 1 (cont): Socioeconomic characteristics and well water status in Oluvil area 

Depth of the water wells (m) 

3 – 4 

4 – 5 

5 – 6 

6 - 7 

2 

68 

24 

6 

Protective measures used in wells 

Protective wall 

Net over the well 

Pumping and cleaning 

Adding chlorine to well 

50 

43 

29 

17 

Problems led to stop using well 

Salty / Muddy taste 

Color 

Odour 

Hardness 

None 

34 

27 

27 

9 

3 

Activities using well water 

Drinking 

Bathing 

Cleaning / washing 

Animal husbandry 

Agriculture 

15 

28 

30 

14 

13 

Action to clean drinking well water 

Boiled 

Added chlorine 

Strained through a cloth 

None 

28 

22 

12 

38 

Deposits Inside the kettle/utensil used to boil water 

Yes 

No 28 

72 

Distance between lavatory pit to water well (m) 

Less than 10 

10 – 20 

20 – 30 

30 – 40 

40 - 50 

18 

2 

30 

48 

2 

Reason to shift to a different water source 

Not Shifted 

No particular reason 

Due to easiness 

Salty taste in well water 

Closeness of lavatory pits 

Water shortage in well 

Private well in polluted 

Quality of other source 

2 

6 

28 

26 

8 

2 

2 

26 

According to the results (Table 1), 32% of the respondents completed only 
primary education whereas only 6% had degree level education. The level 
of education plays crucial role in protecting the drinking water quality 
(Benameur et al., 2022; Seelen et al., 2019). There has been a decreasing 
trend of establishing water wells in the area for the past 20 years, the most 
agreeable reason is the poor quality of well water, one of the contributing 
factors for which could be the poor education level of the significant 
portion of the respondents in Oluvil area. The study reported that bad 
water quality has discouraged people to opt for groundwater in addition 
to lack of water supply (Janakarajan and Moench, 2018).  

To have better access to good quality drinking water, people should have 
a stable and acceptable amount of income (Muzzillo et al., 2021). Half of 
the people from the study area had a monthly income level only up to Rs. 
10,000, which is not enough even to fulfil their basic needs and another 
24% had monthly income from Rs. 10,000.00 to 20,000.00. There were 
26% of families who earned more than Rs. 20,000 as their monthly income 
(Table 1).  The income level of the people have an impact on the status of 
the water wells.   

 This a research have stated that the low-income level is one of the many 
reasons for less enthusiasm to act toward cleaning drinking water sources 
according to standard methods (Muzzillo et al., 2021). When considering 
the nature of water wells in the study area, 68% were dug up to 4m to 5m 
in depth until finding groundwater due to a shallow aquifer in the Ampara 
District (Kanda et al., 2017; Samaraweera et al., 2016). There were only 
30% of households that have water wells with more than 5m depth. In 
addition to that, there were 2% of water wells dug up to 3m to 4m depth.  

According to the study results, drinking, bathing, cleaning, animal 
husbandry, and agriculture are the main activities that are carried out with 
well water in the study area. Almost all the households were using well 
water to fulfil the water needs of more than one activity. Oluvil water wells 
are mainly used for cleaning, washing, and bathing (Kanda et al., 2017). 
However, only 15% of the respondents from the study were using well 
water as their potable water source because many tend to use water from 
NWSDB to fulfil drinking and cooking needs. Animal husbandry and 
agriculture were not the most prominent sources of income among 
villagers in Oluvil. However, 14% and 13% of households were using well 
water for animal husbandry and agriculture, respectively. However, 
people who own a water well frequently use it, almost every day to fulfil 
at least one of their water requirements. Around 42% of the houses were 
using their private water wells more than 10 times per day. Other families 
used their water wells less than 10 times per day. Even though most of the 

subjected water wells were functioning daily, 92% of respondents 
declared that they were experiencing various water quality related 
problems in their wells. However, only 56% of the people acknowledged 
that their wells are polluted. Most of the water quality problems were 
related to salty or muddy taste (34% of water wells) and bad smell from 
well water (27% of water wells). Colour changes were observed in 27% of 
the wells. The brownish colour was most prominent in some of the water 
wells. Nine percent of water wells had been exposed to hardness 
problems. However, only 3% of the water well owners stated that there is 
no water quality-related problems in their wells in the recent years. 
Furthermore, most of the water wells experienced at least two of the 
problems identified in the recent years. 78% of the households had not 
stopped using their water wells even though they had experienced quality 
problems. This study data reported that reported that many water wells 
were abandoned due to water quality deterioration in the Philippines 
(Fujita et al., 1990). However, 22% of respondents had declared that they 
abandoned their water wells in recent years. 

People in the study area are vigilant enough to establish basic protective 
measures to clean their drinking water. All the wells were protected with 
a cement wall and many households followed more than one method to 
protect their water wells and to clean drinking water. A total of 43 wells 
were covered with nets. Twenty-nine families were cleaning their wells by 
pumping out all the water (when it is necessary) and another 17 were 
adding chlorine to disinfect water. Another 15 households were adhering 
to boiling, chlorinating, and straining well water before using it as potable 
water. Accordingly, the households were cleaning their potable water to a 
certain extent. This analysis reported that hydraulic well restoration is 
used in cleaning water wells (Karwautz and Lueders, 2014). This Analysis 
reported that chlorine spot treatments were used to treat flooded tube 
wells in Bangladesh (Luby et al., 2006). According to the responses 
gathered in this study, 28% of the households who engaged in the practice 
of boiling water before consumption reported on the presence of deposits 
inside the kettle used for boiling. The formation of deposits in water 
kettles may be influenced by various solids or hardness in well water(Al-
Gailani et al., 2020).  

Oluvil is a populated area that has houses established close to each other. 
The study has shown that there is adequate distance between their 
lavatory pit to the water well. But 2% of lavatory pits were too close to the 
water wells (less than 20m distance). The distance between the lavatory 
pit and to water well has an impact on the water quality of the wells, 
especially during the rainy season and when the pits are filled to the 
overflow level (Islam et al., 2016). Based on the survey, it was found that 



Water Conservation & Management (WCM) 9(1) (2025) 86-92 

Cite The Article: R.A. Nileesha Malshani Ranasinghe, M.G.M. Thariq, Hassan Ammouneh, M.M. Mohamed Najim and Ahmed Jalal Khan Chowdhury (2025). Impact on Well 

Water Quality Due to Sea Water Intrusion and Anthropogenic Activities in Oluvil, Sri Lanka . Water Conservation & Management, 9(1): 86-92. 

21 out of 50 lavatory pits had 5m to 6m of depth, another 15 had 4m to 5m 
of depth, 9 pits with 6m to 7m depth while the remaining 5 were shallower 
than 4m. In addition to the distance, the type of the lavatory pits also plays 
an important role in the groundwater pollution.  

According to the survey results, NWSDB water is a convenient source for 
easy accessibility, readily available for consumption, and good quality 
compared to raw well water. Therefore, 28% of respondents had shifted 
to NWSDB water from well water due to easiness, 26% due to the salty 
taste of the well water, and another 26% for its overall good quality. Eight 
percent of the people had decided to move to NWSDB water due to the 
impact from nearby lavatory pits. According to the knowledge of 52% of 
respondents, the main cause of freshwater pollution in Oluvil village was 
seawater intrusion. Increasing population and urbanization were also 
identified by them as causes of water pollution.  

3.2 Correlation Between Parameters 

3.2.1 Changes In The Water Quality Parameters At Varying Distances 
From The Sea  

The survey results show that 68% of the water wells were situated less 

than 300m distance from the Sea. Other 32% of the water wells that were 

subjected to the study were situated more than 400m away from the sea. 

Distance from the sea to the water well may have impacted the water 

quality status of the well, especially related to pH, salinity, and hardness 

(Perera et al., 2018). According to Table 2, tested well water quality 

parameters showed a diverse pattern with the distance from the sea. At 

the 300 - 500m distance, higher values were observed in temperature, EC, 

salinity, TDS, and BOD levels compared to <100m and 100 - 300m 

distances. Hardness and alkalinity are also quite higher in the wells at 300 

- 500m distance compared to the wells from other two distances which 

were 197.67 mg/L, and 196.33 mg/L, respectively. The notable results 

were shown in salinity levels in well water. In <100m water wells, mean 

salinity was 0.13 PSU while in 100 - 300m and 300 - 500m, it was 0.16 PSU, 

and 0.21 PSU, respectively. The salinity level had risen with the distance 

from the sea. The main reason for this special condition may be the inland  

water bodies situated closer to water wells at the 300 - 500m distance.. 

According to (Cañedo-Argüelles et al., 2013), secondary salination in 

inland water bodies can occur due to anthropogenic activities, irrigation 

and the rising of groundwater table especially in the arid and semi-arid 

regions. Those water bodies may be related to the water wells influencing 

salinity in water (Cañedo-Argüelles et al., 2013). The mean TDS in 300 - 

500m was 213.07 mg/L, which was quite higher than the wells located at 

other distances. The reason may be due to higher anthropogenic activities 

and industrial works that release water-dissolvable solids into the 

environment. Ultimately, those ions and minerals dissolved in 

groundwater cause higher dissolved solids in water wells compared to less 

populated areas near coastal lines (Shoukat et al., 2020). The mean BOD 

showed a higher level in 300 - 500m strip which was 1.88 mg/L. A higher 

BOD level means higher demand for oxygen in water bodies. It is an 

indicator of increased biological activities which is demanding oxygen for 

various metabolic reactions. Because of human and animal faecal 

materials, household waste, and industrial waste which are prominent 

inside the country compared to the coastal line may lead to higher BOD 

within a 500m perimeter (Abdullahi et al., 2021). 

Furthermore, <100m distance from the sea shows better water quality 

compared to 100 - 300m and 300 - 500m distances. Exhilarated 

anthropogenic and industrial activities happening inside the country have 

a large impact on well water quality compared to less urbanized coastal 

areas. Therefore, anthropogenic activities may have a higher impact on 

well water quality than the impact on the sea due to seawater intrusion 

(Abdelfattah et al., 2023). However, the most pressing problem in all 

distances was the presence of Coliform bacteria in well water. E. coli and 

total Coliform bacteria were recorded in most of the wells in Oluvil area 

making those waters unsuitable for human consumption. Serious 

disinfection is needed before using these well waters as potable water 

(Kothari et al., 2021; Some et al., 2021). 

Table 2: Changes in the water quality parameters at 100m, 100 – 300m and 300m – 500m distance from the sea. 

Parameters <100 m 100 - 300 m 300 - 500 m P value 

Temperature (⁰C) 25.40±0.13c 26.60±0.13b 27.40±0.13a 0.000 

pH 6.97±0.05b 7.44±0.03a 7.35±0.03a 0.000 

EC (ms/cm) 0.27±0.02b 0.33±0.03b 0.45±0.03a 0.001 

Salinity (PSU) 0.13±0.01b 0.16±0.01ab 0.21±0.01a 0.002 

TDS (mg/L) 137.80±10.32b 172.67±18.31ab 213.07±18.29a 0.008 

BOD (mg/L) 1.85±0.12a 1.07±0.09b 0.88±0.23b 0.000 

TSS (mg/L) 172.33±37.80a 131.33±35.10ab 145.67±9.81b 0.016 

Turbidity (NTU) 0.97±0.15b 1.97±0.23a 0.94±0.08b 0.000 

Hardness (mg/L) 139.00±7.24b 164.67±11.10b 197.67±7.51a 0.000 

Alkalinity (mg/L) 148.67±9.08b 163.33±9.88b 196.33±6.00a 0.001 

Resistivity (MΏ.cm) 0.0039±0.0002a 0.0032±0.0002a 0.0023±0.0001b 0.000 

E. Coli (Colony count) 1±0.0a 1±0.0a 1±0.0a 0.201 

Total coliform (Colony 
count) 

4±0.0a 4±1.0a 4±0.0a 0.843 

3.2.2 Correlation Of Physical And Chemical Parameters 

Table 3 shows the correlation between each tested physical water quality 

parameter and Table 4 shows the correlation between each tested 

chemical water quality parameters. The Spearman Correlation was used 

to analyse these data due to non-normality in the data set. According to the 

tested correlation with day and location against each parameter, TDS has 

a weak significant correlation with time variation. Other parameters do 

not have a significant correlation with time. Temperature, pH, EC, salinity, 

TDS, hardness, and alkalinity were showing significantly positive 

correlation with location but BOD, TSS, resistivity, and E. coli count have a 

negative correlation. 

When the correlation between each parameter is considered, the 

temperature had a positive correlation with pH, EC, salinity, TDS, 

hardness, and alkalinity, and a negative correlation with BOD, TSS, and 

resistivity. There was a positive correlation between pH and EC, salinity, 

TDS, and hardness and a negative correlation with pH between TSS, 

resistivity, and E. coli count. Electrical conductivity is an important 

parameter in water. According to the results, EC had a strong positive and 

significant correlation with salinity and TDS, a moderately positive 

correlation with hardness, and a weak correlation with alkalinity. Also, 

there was a negative correlation with BOD, TSS, resistivity, and total 

Coliform count. Furthermore, salinity had a positive significant correlation 

with TDS, hardness, and alkalinity while a negative correlation with BOD, 

TSS, resistivity, and total Coliform count. BOD, resistivity, TSS, and total 

coliform count show a negative significant correlation with TDS but a 

positive correlation with hardness. BOD had a moderately positive 

relationship with resistivity but a negative relationship with turbidity and 

hardness. TSS shows a positive correlation with turbidity, resistivity, and 

E. coli but a negative correlation with hardness. Hardness shows a positive 

correlation with alkalinity  and a negative correlation with resistivity and 

E. coli. Resistivity had a positive but weak correlation with the total 
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coliform count. Furthermore, the correlation between the physical, 

chemical, and biological qualities of well water needs to be considered 

before taking action to control critical parameters such as salinity, pH, 

turbidity, and faecal bacteria population. Changes that happen in one 

water quality parameter have a direct impact on the concentration of 

several other parameters (Kothari et al., 2021).  

Table 3: Correlation of Physical Parameters with Other Parameters 

Temp pH EC 
Salinit

y 
TDS BOD TSS 

Turbidit
y 

Hardne
ss 

Alkalinit
y 

Resistivit
y 

E.coli 

Total 

colifor
m 

Day 

0.168 

(0.269
) 

0.047 

(0.758
) 

0.274 

(0.068
) 

0.245 

(0.105
) 

0.388 

(0.008
) 

0.103 

(0.501
) 

-0.100 

(0.515
) 

0.000 

(1.000) 

-0.201 

(0.186) 

-0.271 

(0.071) 

-0.292 

(0.052) 

0.231 

(0.126
) 

-0.184 

(0.225) 

Location 

0.864 

(0.000
) 

0.730 

(.000) 

0.53 

(0.000
) 

0.508 

(0.000
) 

0.468 

(0.001
) 

-0.537 

(0.000
) 

-0.430 

(0.003
) 

0.122 

(0.426) 

0.628 

(0.000) 

0.470 

(0.001) 

-0.545 

(0.000) 

-0.263 

(0.081
) 

0.122 

(0.426) 

Temp 

0.628 

(0.000
) 

0.636 

(0.000
) 

0.599 

(0.000
) 

0.598 

(0.000
) 

-0.479 

(0.001
) 

-0.487 

(0.001
) 

0.046 

(0.766) 

0.685 

(0.000) 

0.497 

(0.001) 

-0.585 

(0.000) 

-0.269 

(0.074
) 

0.060 

(0.695) 

EC 

0.910 

(0.000
) 

0.848 

(0.000
) 

-0.338 

(0.023
) 

-0.43 

(0.003
) 

-0.210 

(0.166) 

0.477 

(0.001) 

0.395 

(0.007) 

-0.839 

(0.000) 

-0.253 

(0.094
) 

-0.372 

(0.012) 

TDS 

-0.438 

(0.003
) 

-0.384 

(0.009
) 

-0.137 

(0.369) 

0.379 

(0.010) 

0.250 

(0.098) 

-0.935 

(0.000) 

-0.151 

(0.322
) 

-0.388 

(0.008) 

TSS 
0.567 

(0.000) 

-0.309 

(0.039) 

-0.178 

(0.242) 

0.326 

(0.029) 

0.405 

(0.006
) 

0.014 

(0.926) 

Turbidit
y 

0.058 

(0.705) 

0.124 

(0.417) 

0.082 

(0.591) 

0.270 

(0.072
) 

0.056 

(0.716) 

Resistivit
y 

0.101 

(0.511
) 

0.365 

(0.014) 

Table 4: Correlation of Chemical Parameters with Other Parameters 

EC Salinity TDS BOD TSS Turbidity Hardness Alkalinity Resistivity E.coli T/coliform 

pH 
0.469 

(0.001) 

0.488 

(0.001) 

0.513 

(0.000) 

-0.264 

(0.079) 

-0.539 

(0.000) 

-0.019 

(0.903) 

0.356 

(0.017) 

0.282 

(0.061) 

-0.557 

(0.000) 

-0.365 

(0.014) 

0.091 

(0.554) 

Salinity 
0.914 

(0.000) 

-0.438 

(0.003) 

-0.370 

(0.012) 

-0.155 

(0.309) 

0.483 

(0.001) 

0.357 

(0.016) 

-0.901 

(0.000) 

-0.285 

(0.058) 

-0.413 

(0.005) 

BOD 
0.035 

(0.817) 

-0.346 

(0.020) 

-0.303 

(0.043) 

-0.133 

(0.383) 

0.511 

(0.000) 

-0.155 

(0.308) 

0.122 

(0.425) 

Hardness 
0.807 

(0.000) 

-0.340 

(0.022) 

-0.511 

(0.000) 

-0.059 

(0.700) 

Alkalinity 
-0.247 

(0.101) 

-0.435 

(0.003) 

-0.072 

(0.640) 

3.3  Comparison between tested well water quality and SLS standards 

Table 5 shows the comparison between the physical, chemical, and 

biological properties of tested well water samples and drinking water 

quality standards based on Sri Lanka Standards 2013. According to these 

results, the mean salinity of all three strips was 0.17 (±0.01) PSU, which 

was much higher than the acceptable level (0.02 PSU). These results were 

also proven by the statements given by the residents from Oluvil village 

regarding the salty taste in their well water. Furthermore, the presence of 

E. coli and total coliform bacteria colonies were recorded as 1.00 (±0.12) 

and 3.51 (±0.23), respectively. Bacterial contamination negatively impacts 

well water quality and the health of the consumers because the presence 

of even one faecal bacterium in water makes it unhygienic to use as potable 

water. This contaminated water can cause serious health impacts such as 

diarrhoea, fever, and vomiting (Some et al., 2021). Children and elderly 

people were most at risk as elicited through the questionnaire survey. 

The mean temperature also differs compared to SLS standards. According 

to the results given in table 1, the temperature was showing a rising 

pattern in the wells located more inland from the sea. Higher temperature 

of water can impact several other water quality parameters such as pH, 

TDS, and electrical conductivity by increasing chemical and biological 

reactions. The mean TDS was around 182.33 (±10.29) mg/L which was a 

positive sign for water quality when compared with SLS standards (400 

mg/L). TSS and turbidity were also at acceptable levels in tested well 

water samples. The overall mean values of hardness and alkalinity were 

around 171.33 (±5.87) mg/L and 173.56 (±5.39) mg/L, respectively. There 

are several cases recorded around the country regarding serious health 

failures that occurred due to the consumption of hard or alkaline water 

(Gobalarajah et al., 2020). However, according to these results, it can be 

assured that well water in Oluvil is free from unacceptable levels of 

hardness and alkalinity. Even though all the other parameters are 

complying with SLS standards, the higher salinity level and the presence 

of bacterial colonies make the well water in Oluvil unsuitable for human 

consumption. By considering these outcomes of the tested well water 

samples, Oluvil water wells can be categorized as unsuitable for human 

consumption. 
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Table 5: Maximum, minimum and mean values of well water samples against SLS standards 

Parameters Mean (±SEM) SLS Standard (2013) 

Temp (⁰C) 26.53 (±0.14) 25 

pH 7.16 (±0.03) 7.5 

EC (ms/cm) 0.36 (±0.02) 0.75 

Salinity (PSU) 0.17 (±0.01) 0.02 

TDS (mg/L) 182.33 (±10.29) 400 

BOD (mg/L) 1.26 (±0.11) 2 

TSS (mg/L) 120.00 (±18.55) 150 

Turbidity (NTU) 1.26 (±0.12) 2 

Hardness(mg/L) 171.33 (±5.87) 250 

Alkalinity (mg/L) 173.56 (±5.39) 200 

Resistivity (MΏ.cm) 0.003 (±0.000) 0.003 

E. coli (Colony count) 1.00 (±0.12) 0 

T/coliform (Colony count) 3.51 (±0.23) 0 

4. CONCLUSION 

The water quality across the studied water wells in GN divisions Oluvil 01 
to Oluvil 07 was not consistent. Diverse water qualities were recognized 
with the distance from the Sea. In particular, temperature, pH, electrical 
conductivity, total dissolved solids, hardness, and alkalinity increased with 
the distance from the sea. Therefore, water wells situated at 300 - 500m 
distance from the sea had a mean temperature of 27.4⁰C, mean pH of 7.35, 
mean electrical conductivity of 0.45 ms/cm, mean total dissolved solids of 
213.07 mg/L, mean hardness of 197.67 mg/L and mean alkalinity of 
196.33 mg/L. The values of those water quality parameters were lesser in 
the strips of <100m and 100 - 300m. Anthropogenic activities directly or 
indirectly influenced the well water quality inside the country than near 
the coastal line. Higher salinity level is (0.21 PSU) recorded within 300 - 
500m strip. In addition to seawater intrusion, inland water bodies may 
have impacted on salinity level of water wells within a 500m distance.  

Furthermore, both positive and negative but significant correlations were 
observed among tested water quality parameters. Therefore, when 
seawater intrusion and/or anthropogenic activities influence one 
parameter, it may tend to indirectly increase or decrease correlated 
parameters. Variations observed were mainly due to the influences from 
the Sea and anthropogenic activities including waste disposal, lavatory 
pits, and actions undertaken to protect water wells, etc. Even though the 
water quality varied in the study area, the majority of parameters were 
found to be within the standard limits specified by SLS 614: 2013 and FAO. 
However, salinity and faecal bacteria counts were much higher than the 
acceptable level. Therefore, well water in Oluvil is not suitable as potable 
water. Long-term use of saline well water for irrigation may cause salt 
deposition in agricultural lands. Also, there may be a risk of production 
drops in milking cattle and goats due to feeding of saline water. 

Water from Oluvil water wells can be directly used for cleaning, washing, 
and other domestic purposes but not for drinking and cooking. Water from 
wells within <100m strip had better water quality compared to wells from 
100 - 300m and 300 - 500m strips. Serious desalinization and disinfection 
processes are needed before using water for agricultural, aquatic life, 
livestock, and potable purposes. 
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