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ABSTRACT

The purpose of  this study is to analyzed water quality in shallow well water sample of  Tombang, Kelurahan Kalabahi 
Tengah, Alor Regency-NTT. Water samples were collected from five sources of  shallow well water based on Global Positioning 
System. The parameters studied were physical properties (temperature, odor, taste) chemical properties (iron (Fe), nitrate 
(NO3)

-) and biology aspect (microorganism presence) contained in shallow well water sample of  Tombang has been carried out 
on March 2015. The observed values of  various physicochemical parameters of  water samples were compared with standard 
values recommended by Permenkes No. 492/ Menkes/ Per/ IV/ 2010. Results showed chemical properties  (temperature, 
odor, taste) are below that recommended level. The amounts of  iron (Fe) were present higher than the permissible limits water 
standard quality recommended and nitrate still below. In five water samples obtained from artesian water sources that have 
been tested showed a positive result of  e-coli bacteria.

1. INTRODUCTION

Water plays a very important for humans, animals, 
and plants. The entire chemical processes in the living 
body take place with water media. In essence, nature 
has provided clean water needed is groundwater, 
but the insistence of  uneven population growth and 
an increasingly complex activity of  the population 
has led to various effects of  changes in structure and 
environmental balance. This leads to impaired water 
quality, quantity, and continuity (Reza and Sing, 2010). 

Humans need 5-8 liters of  water per day and can not 
be replaced with other materials. Drinking water must 
meet the health standards of  the physical aspect (color, 
taste, odor, and turbidity) chemicals such as iron 
(Fe), nitrate (NO

3
)-

, 
manganese (Mn), sulfate (SO

4
-2

), 

chlorine (Cl) , aluminum (Al), and others as well as the 
requisite biological (bacteria). Therefore, the quality 
of  groundwater varies from place to place, with the 
depth of  water table, and from season to season and 
is primarily governed by the extent and composition 
of  dissolved solids present in it. However, it is very 
difficult and laborious task for regular monitoring of  
all the parameters even if  adequate manpower and 
laboratory facilities are available (Jena et al, 2013. 
Sahoo et al, 2016).
 Tombang Community Village Middle Kalabahi, 
Alor Regency NTT utilize clean water is sourced from 
water services Regional Water Company (PDAM) 
and people also use wells or shallow wells as a 
source of  clean water because water service taps are 
sometimes late. The well depth ranges from 7-10 m 
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with the structure of  the sandy soil, gravel, and clay 
loam slightly so that further accelerate the process of  
infiltration of  rainwater. Absorption of  rainwater can 
cause water pollution due to entrainment of  various 
contaminants derived from household waste leachate 
such as bacteria, organic and inorganic chemical 
elements that decreased water quality

 
(Tanthy et al, 

2016). However, the problems that the local community 
does not know well water is feasible or not used as a 
source of  clean water for daily needs that need to be 
done a feasibility analysis of  well water.
 

2. METHODS 

This study was conducted in Tombang Village Middle 
Kalabahi, Alor regency. The populations of  well water 
samples were collected from five (5) different locations 
by determining the point location using GPS (Global 
Positioning System) (Figure 1). Geographically, there 
are 5 wells at coordinates: wells 1 (S1): 1240 32 ‘19.4 
“E 80 12’ 52.1” LS; wells 2 (S2): 1240 32 ‘17.4 “E 80 12 
‘52.2 “LS; Well3 (S3): 1240 32’ 17.2” E 80 12 ‘52.9 “LS; 
Well 4 (S4): 1240 32’ 17.7” E 80 12 ‘55.3 “LS; wells 5 
(S5): 1240 32’ 19.6” E 80 12 ‘55.7 “LS.
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Figure 1. Sampling site 

The sampling method was 
performed using sampling Grab sampling 
that moment at a time. Data analysis by 
means of descriptive analysis based on the 
results of checks MPN e-coli and 
quantitative analysis of the levels of iron 
(Fe) and nitrate (NO3

-
) using Karl Pearson 

correlation coefficient. 
Groundwater quality parameters in 
Tombang based drinking water quality 
parameters according to PERMENKES 
regulation No. 492 / Menkes / PER / IV / 
2010 
 
 

Table 1. Some of the parameters tested  
Parameters 
of water 
analysis 

methodsSpec
ifications 

Descripti
on 

Physical 
Taste Appearance In situ 
odor Appearance In situ 
temperature thermometer  In situ 
Chemical 
Iron (Fe) Spectrophoto

metric 
Lab 

nitrate 
(NO3-) 

conductivity Lab 

Microbiology 
Total e-coli 
(MPN) 

test 
estimation 
and test the 
assertion 

Lab 

 
3. RESULTS AND DISCUSSION 

3.1 Characteristics of physical 

Based on analysis of the physical 
parameters of the sample temperature 
water wells in situ obtained the results as 
shown in Table 2. 

Table 2. Results of the analysis of the 
physical parameters 

Parame
ters 

Shallow well water 
S1 S2 S3 S4 S5 

Temper
ature 
(oC) 

27 27 28 27 28 

Taste No 
tasty 

No 
tasty 

No 
tasty 

No 
tasty 

No 
tasty 

Odor No 
odor 

No 
odor 

No 
odor 

No 
odor 

No 
odor 

Temperature measurements show good 
results for still within the range of water 
quality standards recommended by Decree 
No. 492 / Menkes / PER / IV / 2010 of the 
clean water temperature is in the range of 
air temperature ± 3°C. The results of 
analysis of taste and smell in all the five 
water samples show that the water samples 
tasteless and odorless. These results show 
that in all samples dug well water has met 
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Table 1
Some of the parameters tested 

Parameters of 
Water Analysis

Methods
Specifications Description

Physical

Taste Appearance In situ

Odor Appearance In situ

Temperature Thermometer In situ

Chemical

Iron (Fe) Spectrophotometric Lab

Nitrate (NO3-) Conductivity Lab

Microbiology

Total e-coli (MPN) Test estimation and test 
the assertion

Lab

3. RESULTS AND DISCUSSION

Characteristics of physical

Based on analysis of  the physical parameters of  the 
sample temperature water wells in situ obtained the 
results as shown in Table 2.

Table 2
Results of the analysis of the physical parameters

Parameters
Shallow well water

S1 S2 S3 S4 S5

Temperature 
(oC) 27 27 28 27 28

Taste No 
tasty

No 
tasty

No 
tasty

No 
tasty

No 
tasty

Odor No 
odor

No 
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No 
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 Temperature measurements show good results 
for still within the range of  water quality standards 
recommended by Decree No. 492 / Menkes / PER 
/ IV / 2010 of  the clean water temperature is in the 
range of  air temperature ± 3°C. The results of  analysis 
of  taste and smell in all the five water samples show 
that the water samples tasteless and odorless. These 
results show that in all samples dug well water has met 
the required threshold for drinking water and clean 
water is water odorless and tasteless.  
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Chemical characteristics
Table 3

Test results of chemical parameters

Samples (NO3)- (mg/l) Fe (mg/l)

S1 0.706 2.3016

S2 0.972 0.5397

S3 0.860 0.6984

S4 0.620 0.7302

S5 0.716 0.4762

 The results showed that all the samples tested 
have an iron content is above the maximum allowed 
limit is ≤ 1 mg / l for clean water quality. Based on 
the Decree No. 492 / Menkes / PER / IV / 2010 
concerning the quality of  drinking water, high levels 
of  iron (Fe) contained in Tombang well water samples 
were above the allowable threshold is ≤ 0.3 mg / l. Very 
high Fe content is supposedly derived from natural 
sources alleged Fe which is a result of  weathering of  
the parent rock subsoil, given the sampling locations 
in Tombang there are no mining industry, textile, 
chemical, and oil refineries as a source of  iron (Fe) 
made. The different results shown by the nitrate levels 
are far below the required threshold either designation 
for drinking water that is ≤ 50 mg/L.

Microorganism characteristics
Table 4

Test Results Estimation and assertion Escherichia Coli

Wels 
water 

samples
Method 

Label X1
10 ml

Label X2
1ml

Label X3
0,1ml

1 2 3 1 2 3 1 2 3

S1 estimation test + + + + + + + + +

assertion test + + + + + + + + +

S2 estimation test + + + + + + + + +

assertion test + + + + + + + + +

S3 estimation test + + + + + + + + +

assertion test + + + + + + + + +

S4 estimation test + + + + + + + + +

assertion test + + + + + + + + +

S5 estimation test + + + + + + + + +

assertion test + + + + + + + + +

 Based on test results of  estimation and assertion 
test of  Escherichia coli bacteria, showed that all five 
samples the wells positive for Escherichia coli bacteria. 
This indicates that the water has been contaminated 
by human or animal waste that can cause diseases of  
the gastrointestinal tract. The presence of  e-coli due 
based on observations in the field, the average distance 
of  the wells to the sewer is only about 2-8 m, so that 
human waste from the toilets may percolate along the 
rainwater into the wells. Besides almost all wells are 
observed not well cover so that manure eg chicken 
manure so easily into the well.

4. CONCLUSION

Based on the analysis of  well water sample testing 
Tombang physical (temperature, smell, and taste) 
meet drinking water quality standards. Chemical 
parameters, levels of  iron (Fe) exceeds the quality 
standard limits while levels of  nitrate (NO

3
)- is below 

the threshold of  drinking water quality standard. 
Terms of  microbiology, fifth Tombang well water 
samples tested positive for e-coli bacteria.
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