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Abstract

This study aims to determine total coliform present in water and to determine the health risk to the people
who consume water contaminated by bacteria. The research was a cross observational study with microbe
risk analysis conducted in Puty Village of Bua District, Luwu Regency. The sample consisted of 15 drilling
wells and 34 respondents who owned drilling wells selected using purposive sampling method. The data
was analyzed using MRA method and Excel programs. The results of the research indicate that the average
concentration of total coliform in drilling water among 15 samples is 130-160.000000 MPN / 100 ml water.
Meanwhile, for E. coli the average concentration in water exceeds the standard of drinking water quality, i.e
23-24000 .000 cells/100 ml while the standard drinking water quality should be 0/100 ml water. The amount
of risk for public who consume water contaminated by bacteria is in a high risk on average. The results
of risk analysis indicate that the highest Probability of infection (P_inf/day) of Escherichia coli bacteria
contamination in water among 15 samples is sample 5, i.e 2.40E*. Probability of infection/year (P_inf/
year is 874E2, while probability of illness (P _ill) is 1.28E*2). Therefore, this is in a high risk category which

means that it is risky of a disease.
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Introduction

Average water needs by Indonesia people is 60
liters per capita, include: 30 liters for bathing purposes,
15 liters for drinking purposes and the rest for other
purposes'. The presence of this group of bacteria used as
an indicator of a product has been contaminated by fecal
matter, namely bacteria residing with feces or feces. This
is due to the natural habitat of these bacteria group is in
the feces of humans and other warm-blooded animals.
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Data by Riskesdas?, the use of clean water that is most
widely used for domestic purposes is protected dug wells
amounted to 27.9% and boreholes or pump by 22.2%.
Whereas, for the purposes of drinking water is the most
widely used is protected dug wells amounted to 24.7%
and boreholes or pump by 14%. These wells, if not
addressed properly, has the potential to be contaminated
with Escherichia coli.

Many risk factors are thought to cause diarrhea in
Indonesia. One risk factor is often studied environmental
factors including microbiological quality of water, the
presence of pathogenic bacteria in the water, such
as the bacterium Escherichia coli the most dominant
risk. Factors contribute to diarrheal diseases are water,
hygiene and sanitation (availability and ownership of
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latrines, trash), the transmission through food, waste
water and air>.

A study of risk factors for the incidence of diarrhea
by Natsir et, al.,’, found that poor sanitation relationship
with the incidence of diarrhea which gained frequency
distribution of clean water a bad category of 199 (90.5%)
of 220 respondents; Poor handling of waste by 171
(77.7%); bad excreta disposal facilities by 124 (56.4%).
While the frequency distribution of bacteriological water
quality examination showed that of 218 (99.1%) positive
water samples E. coli. The World Health Organization
(WHO)* reported the disease caused by the bacterium
Escherichia coli that hit Germany and 11 other countries
in Europe up to now has reached 2,260 cases and
resulted in the death of 22 people. Until June 5, 2011,
Germany has reported the incidence of 1,536 cases of
EHEC (Escherichia coli entorohemoragik) which is an
increase of 108 cases from the previous day and resulted
in the deaths of six people.

Assessment approach associated with the procedure
MRA can assist the risk assessment to characterize
the source of exposure, the causative agent associated
with symptoms, and other factors that contribute to the
emergence of disease MRA has become a method is
growing rapidly that systematically combines available
information on exposure and dose-response to produce
estimates the burden of disease associated with exposure
to pathogens®. MRA expressed great risk in the value P
infection (P inf) or P illness (P ill). This study aims to
determine the risk of contamination of Escherichia coli
and total coliform in wells water to public health.

Materials and Method
Research Methods

This study used an observational study design
with the approach of microbial risk analysis (MRA) to
determine the health risk that would occur if infected by
bacteria in the water.

Research Sites

This research was conducted in the village of Bua
Puty districts during 2 months from May to June.

Population and Sample

The human population in this study are all people
who consume water from well. For human sample in this
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study were 34 people who have dug well water samples
was 15 samples. Sample is determined by purposive
taken one time. Bacteria that become research object
were Total coliform and Escherichia coli bacteria that
present in water wells in the test laboratory. Sample
Environmental health techniques for determining the
amount of the concentration of bacteria in the water
wells. Concentration results in analysis with Quantitative
Approach Microbial Risk Assessment (QMRA) to
determine how much the probability of Escherichia coli
bacteria can cause infection (P infection) or disease (P
illness) in the community.

Data Collection

Primary data obtained from the test results
laboratories ie the number of E. coli and total coliforms
in secondary Makassar. Data BTKL-PP obtained from
recording data related to the community of Bua district
office, health office and health center Luwu Bua about
10 highest diseases and the number of facilities 2014
clean water.

Data analysis

Data were analyzed using Analysis of Quantitative
Microbial Risk Assessment (QMRA) which cover
of Hazard Identification, Exposure Assessment, the
analysis of dose response Risk characterization), and
Risk Management. Presentation of data in tabular form
accompanied by narration.

Research Results

Results showed that the number of E. coli
and total coliform bacteria in wells water in the
village Puty that used as
eligible for

It present concentration of bacterium of Escherichia coli

sources of drinking

water are not direct consumed.
and total coliform. The result of temperature, and pH
of the water wells test and analysis were also not meet
requirement at all. The concentration of total coliform
bacteria in water (Table 1) shows that water samples
from 15 wells tested were not safe for consumption
without treatment, the highest sample Total coliform at
sample 5 with 160 million cells / 100 miles of water,
and the lowest total coliform samples was at 130 cells
/ 100 miles of water at well number 15. In the sample
(Table 2) shows the concentration of bacteria E.coli
from 15 well water were tested all the samples showed
no feasible and highest sample Escherichia coli bacteria



Indian Journal of Public Health Research & Development, July 2019, Vol. 10, No. 7 1585

was on 5 sample that is 24 million cells / 100 miles of water and a sample of the bacteria Escherichia coli lowest 20
cells / 100 miles of water.

Table 1. Laboratory Test Results Total Pollution Total coliform in dug well water in Bua District, Luwu
Regency in 2015

Samples Location | Total Coliform/100 ml | Maximum Allowance Feasibility Method
1 RW 1 9200 Base of the regulation Not Feasible APHA 2005.9221 B
5 RW1 5200 PERMENKES RI NO.416/MEN. Not Feasible
RW 1 KES/PER/IX/1990

3 230 50 for water air non pipe Not Feasible

4 RW 11 | 24.000.000 [IX/1990 Not Feasible

5 RW I 1160.000.000 Not Feasible

6 RW III 1.600.000 Not Feasible

7 RWII 3500 Not Feasible

8 RW IV 1600 Not Feasible

9 RWIV. 220 Not Feasible

10 RWV 470 Not Feasible

11 RWV 54000 Not Feasible

12 RW VI 9200 Not Feasible

13 RWVL - Ts400 Not Feasible

14 RW VII 1700 Not Feasible

15 RWVIE 30 Not Feasible

Table 2 Laboratory Test Results Number of Escherichia coli Pollution in dug well water in Bua District,
Luwu Regency in 2015

Sample Location MPN E. Coly/100 ml | Maximum Allowance Feasibility Method
1 RW 1 23 0 for drinking water Not Feasible APHA 2005.9221 F
2 RWI 1700 Not Feasible

3 RW1 78 Not Feasible

4 RW 11 23.000.000 Not Feasible

5 RW 11 24.000.000 Not Feasible

6 RW III 23000 Not Feasible

7 RW I 240 Not Feasible

8 RWIV 9200 Not Feasible

9 RWIV 20 Not Feasible

10 RWYV 220 Not Feasible

11 RWV 250 Not Feasible

12 RW VI 400 Not Feasible

13 RW VI 23 Not Feasible

14 RW VII 45 Not Feasible

15 RW VII 130 Not Feasible
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Table 3. Results of Quantitative Calculations Microbial Risk Assessment Source of Drinking Water in

Puty Village, Bua District, Luwu District, 2015

) Qualit).l of Pathogen ) Infection B
Bacteria Bacterial Exposure Infection Probability Probability of
Sample | in water Concentration to Probability Per year Gastrointestinal | Notes
C in Drinking Drinking Per Day (P. ) Disease (P, )
r) inf’ (P ) ill
Water (C)) Water (E) inf.y

1 23 0.0023 0.0023 -2.30E-10 -8.39E-08 1.28E-05 High Risks
2 1700 0.17 0.17 -1.70E-08 6.20E-06 9.48E-04 High Risks
3 78 0.0078 0.0078 -3.37E-08 2.84E-07 4.35E-05 High Risks
4 23.000.000 | 2300 2300 2.30E-04 8.38E-02 1.28E+01 High Risks
5 24.000.000 | 2400 2400 2.40E-04 8.74E-02 1.34E+01 High Risks
6 23000 23 23 2.30E-07 8.39E-05 1.28E-02 High Risks
7 240 0.024 0.024 2.40E-09 8.75E-07 1.34E-04 High Risks
8 9200 0.92 0.92 9.19E-08 3.35E-05 5.13E-03 High Risks
8 20 0.002 0.002 2.00E-10 7.29E-08 1.12E-05 High Risks
10 480 0.022 0.022 2.20E-09 8.02E-07 1.23E-04 High Risks
11 220 0.025 0.025 2.50E-09 9.11E-07 1.39E-04 High Risks
12 250 0.04 0.04 4.00E-09 1.46E-06 1.90E-04 High Risks
13 400 0.0023 0.0023 2.30E-10 8.39E-08 1.09E-05 High Risks
14 23 0.0045 0.0045 4.49E-10 1.64E-07 2.51E-05 High Risks
15 45 0.013 0.013 1.30E-09 4.74E-07 7.39E-05 High Risks
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Figure 1. Graph of State Temperature and pH of well water dug as a source of drinking water.

Figure I shows temperature and pH in the wells as a
source of drinking water with an average of pH between
6.9 -9.2 while the normal limit of the pH is 6-8, meaning
the highest pH value there is in the sample 14 are in RW
7 marks that it is on the water because the acid levels
over the limit. Whereas highest pH in the sample 14
is 9.2 with the sampling time at 15:40 on the exposure
limits with low pH 6.5 and the highest 9.0. pH or acidity
pH ranges of drinking water 5-8. While the value of

water quality standards 31.6 where temperature ever on
the samples 2 to 15 and 30.9 on the sample 6, and 3 on
the sample 5 is the maximum allowed 30.1 (BMA) water
quality standards (26-29 °C).

Quantitative Microbial Risk Assessment on wells
as a source of drinking water.

Quantitative calculation results in microbial risk
analysis aims to determine the dose response of the
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probability of infection and the risk characteristics of the
population of the village society Puty. Table 3 shows the
probability of infection per day based om P inf. d = 1- (1
+E/B) " (- o) that people who consume water every day
/1 liter contaminated with bacteria E.coli then he will be
infected with about 23954E* bacteria then categorized
as high risk, while the probability of infection per year or
infection due to consumption of water contaminated with
bacteria during the year by the formula (P inf. d y = 365)
was = 8,74327E? can be categorized high. And the risk
for probability of gastrointestinal disease or (Pill = P inf.
year x S x I = 13.3771209E"! if the resulting percentage
is the risk of clinical disease 50% the risk of disease is a
high risk. Of the 15 samples of the lowest concentrations
of the bacterium Escherichia coli is a sample 9 as 20/100
miles. For Pinf.d=1- (1 +E/B)* (- o) 2.00E'°. For (P
inf x P inf.d y = 365) was 7,29E-10 while for (Pill = P
inf.y x S x I = 1.12E-5.Bahwa (Pinf.d or Pill) ketch more
than 10-6 ie examples of the highest concentrations of
bacteria are Pinf.yx S x I = 13.3771209E-1 is a high risk.
Of the 15 samples of water in the village Puty with test
results analysis P inf.ly x S x I all smaller than 10-6 then
all categorized as high risk.

Discussion

Results of the analysis of the content of total
coliform bacteria in water samples dug research region
ranged 130-160000000 MPN / 100 ml indicates that the
water has been contaminated by human or animal feces
that can cause gastrointestinal diseases. All samples
were above the threshold of water quality standards
are allowed to water intended for drinking water which
should not be any bacteria that is 0/100 ml of water and
for its designation as clean water <50 MPN / 100 ml.
This study shows that the number concentration of E.
Coly between 23-24.000.000 ranges coli cells / 100 ml
water. In 100 ml drinking water should not be on the
content of the bacterium Escherichia coli. The presence
of E. coli in drinking water indicates poor water quality.
Bacteria indicator bacteria E. coli are sanitation and also
be pathogen that frequently causes various diseases®.

In this study of the results of the risk analysis of
the sample greatest risk is 12,82016452E"' with a
concentration of 23 million cells of E. coli / 100 ml of
water is on the sample 4 and sample 5 is 13,3771209E"!
with concentration E. coli bacteria in the water 23 million
cells / 100 ml of water. This is a relatively high risk even
as the highest mortality burden in the future. The high
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concentration of bacteria in the water as probable with
the results of measurements of water temperature past
the normal limit water quality standard yaitu31,6 ie on
the samples 2 to 15 and 30.9 on the sample 6, and to 3 on
the sample 5 is the maximum allowed 30.1 (BMA) water
quality standards (26-29°C but total coliforms are found
under the maximum limit. It shows that the temperature
conditions conducive to the growth of total coliforms. It
is possible there are other factors such as levels of waste,
as well as other things that cause could grow maximum
of coliforms in the water’.

Risk characteristics that (Pinf/day or Pill) ketch more
than 10-6 is an example of the highest concentrations
of bacteria are P inf/year x S x I = 13.3771209E-1 is
a high risk. Of the 15 water samples with assay results
of analysis P inf/y x S x I all smaller than 10-6 then all
risks are categorized high. A study previously done by
Kroli®, shows that the level of risk is lower (1.36E"
for fig. 1 and 1.45E"") showed that cater to the health-
based targets. Taking the average contamination in the
distribution, the risk is much higher (5.26E* for 1998
and 2.92 E™ for 1999). Gastrointestinal infections
arising as a result of this attack Escherichia coli bacteria
to the intestinal wall causing movement of the solution
in large quantities and damage the membrane electrolyte
balance in mucus. It can cause water absorption in the
intestinal wall decreases and causes diarrhea®'*

Conclusions

Probability Risks of infection (P inf/d) from
Escherichia coli bacteria contamination in drinking
water of 15 samples were highest in samples 5 was 2.40
E*. Then, probability of infection / year (P inf / year)
1.34E*! or the probability of illness (Pill) is the category
in the high risks 1.34E*'.
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