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ABSTRACT

Water from boreholes in Arib (Ain Defla) was invgstted to ascertain its quality status and
suitability for drinking and domestic uses. Fiftix svater samples were collected from four
boreholes. The analyses of the Coliform countsionbthfrom various boreholes samples
ranged between 0 and 200 CFU/ 100 ml with regartdted Coliforms and between 0 and 8
CFU/ 100 ml with regard to fecal Coliforms. Thre¢ the boreholes samples showed
contamination by&reptococcus sp. Pathogens lik&almonella were not identified but some
low levels of sulfite-reducing bacteria was fournthe interviews were done to assess
perceptions on water taste problems, odour, cotadidity and health problems.

These results showed that all the samples didatistys the WHO and JORA requirements for
bacteriological characteristics in human consunmptio
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1. INTRODUCTION

Public and environmental health protection requsafe drinking water. Present day water
sources are being polluted largely by agricultarad industrial chemical waste disposals due
to cross contamination with sewers. Contaminatibgroundwater has severe implications
for public health, particularly in small commungieand developing countries where
groundwater is often the preferred source of dngkwvater [1].

The availability of good quality water is an indesysable feature for preventing disease and
improving quality of life [2]. The known pathogenarganisms cause disease from mild
gastroenteritis to severe and sometimes fatal dgsgrcholera, or typhoid [3].

Human activities at the land surface may cause nghaater contamination by bacterial
pathogens. In general, the microbiological quabtygroundwater will be better than that of
surface water, since pathogens will be filteredtly soil and subsoil during the recharge
process [4].

Natural groundwater is usually of good quality, blis can deteriorate due to inadequate
source protection and poor resource management [5].

Coliforms bacteria are commonly used bacterial dattir of water pollution, which are
present in the environment particularly in the &geof all warm-blooded animals and humans
[6]. Their presence in drinking water indicatestttid@ease-causing organisms could be in the
water system and may pose an immediate healthjAjskVater for human consumption must
be free from organisms and chemical substancesnocentration large enough to affect health
[8].

In Algeria, the two major sources of drinking watee surface water and groundwater. But,
the overexploitation of aquifers and reduced natieeharge due to high urbanization and
anthropogenic activity has caused a decrease inndveater quality in many areas. The
physico-chemical parameters were analyzed [9], dwt works has been done on the
suitability of ground water for human consumptiarthe study area.

The aim of this study was to determine the badtmgioal quality of the water produced by
these boreholes and it's evaluation for human cmps$ion, by comparing the results of the
bacteriological analysis to the WHO and JORA dmgkivater standards.

2. MATERIALSAND METHODS
2.1. Sudy area

The study area, as shown in figure 1, is Arib whgch medium size community of Ain Defla,
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located 145 kms South West of Algiers (36°17'16N)2°3'56.96"E), it shares a boundary
with Tipaza in the North, Tissemsilt in the Sou@inlef in the West and Blida in the East.
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Fig.1. Location of Arib area in Ain Defla (Algeria) (Agea nationale de Développement de

I'Investissement (ANDI), 2013)

2.2. Sample collection and analysis of water

Four boreholes were sampled; their characteristiesshown in (Tab. 1). For each borehole

(BH), water samples were collected from March toelin the year of 2011. A water sample

of 100 ml is drawn through a membrane filter (O.4® pore size) using a vacuum pump. The

filter is placed on a Petri dish containing seleztagar Table 2.

Results were expressed as the most probable nymeber00 ml (CFU 100 rif). The total,

fecal and Streptococci Coliforms were analyzedhsy membrane filter technique according

to standard methods for the examination of watet wastewater, the sulfito-reducing

bacteria by meat-liver agar supplemented with sodsulfite and iron alun. The salmonella

were analyzed by Sodium Tellurite Broth (TCB) ehneent and Hecktoen agar. The samples

were taken before the chlorine dispenser to detesiiiie natural conditions of the aquifer. All

the results were compared to standards of Worldtki€xrganization and JORA [10, 11].
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Table 1. Characteristics of the Sampled Boreholes (BH) éAlgnne Des Eaux (ADE), 2010)

Boreholes BH1 BH2 BH3 BH4
Depth (m) 65 70 120 58
Flow (I/s) 40 30 20 20

Date of commissioning1982 1982 1992 1994

Table 2. Selective medium used for the enumeration of pathsgn water

Total Coliforms TTC agar 37°C/24 h
Fecal Coliforms TTC agar 44°C/24 h
Fecal Streptococci Slanetz and Bartly agar 37°C/24h

Sulfite-reducing Meat-liver agar supplemented with

37°C/24 h and 48 h
bacteria sodium sulfite and iron alun

Sodium Tellurite Broth
Salmonella . 37°C/24 h
(TCB) enrichment and Hecktoen agar

2.3. Interviews

The interviews were done to assess perceptionsaber waste problems, odor, color, turbidity
and health problems. The respondents were taken freople in the community using
random sampling technique. Sixty people were sain@gle each area surrounding the

borehole.

3. RESULTSAND DISCUSSION

3.1. Bacteriological analysis
Human activities at the land surface may cause mghaater contamination by bacterial

pathogens. In general, the microbiological quaditygroundwater will be better than that of
surface water, since pathogens will be filteredtly soil and subsoil during the recharge
process [4]. Coliforms bacteria are described andiged based on their common origin or
characteristics, as either total or fecal Coliforrmike total group includes fecal Coliform
bacteria such asscherichia coli (E .coli), as well as other types of Coliforms bacteria Hrat
naturally found in the soil. Fecal Coliform bactegxist in the intestines of warm blooded
animals and humans, and are found in bodily wastenal droppings, and naturally in soil.
Most of the fecal Coliforms in fecal material consed ofE. coli, and the serotypE. coli

0157 is known to cause serious human illness [kR]artificially drained fields, where
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subsurface drain tiles discharge to surface watiesirainage water may become a pathway
for bacterial contamination of the receiving suefacater, as well as the groundwater [13, 14].
The bacterial counts of all water samples rangddvd®En 0 and 200 (CFU/100 ml) with
regard to total Coliforms and between 0 and 8 (@B0/ml) with regard to fecal Coliforms.
The highest total Coliform counts were recordedoreholes BH2 and BH4 (Tab. 3), those of
fecal Coliform were recorded in borehole BH4. ThghhColiform count obtained in BH4
may be an indication that the water sources am@lfecontaminated. The samples of the four
boreholes contained feacal Coliform. However, usistudies around the world assessing
different water sources have revealed total Cafif@ontamination rates ranging from 0% to
100% [15, 16].

Table 3. Results of bacterial analyses of boreholes samples

Water quality

Mean+SE standard for water
drinking
Boreholes WHO JORA
BH1 BH2 BH3 BH4

Germ [10] [11]
Total Coliforms (CFU/100ml) 19+12 7733 61+21 7232 10 0
Fecal Coliforms (CFU/100ml)  0.3+0.3 0.4+0.3 0.6x0.33.1t1.3 0 0
Fecal Streptococci 0 0 20+2.0 0.1+0.1 0 0
(CFU/100ml)
Sulfite-reducing bacteria 0 06+0.4 06404 0.1+0.1 0 0

(spore/20 ml)
The WHO recommended levels <10 CFU/ (100 ml). Treglian values for total Coliforms
were 4, 23, 57 and 21 CFU/(100 ml) in BH1, BH2, B&i®l BH4 respectively, only the BH1
was under the standards and only 39.3% of measewels were under 10 CFU/(100 ml).

The analyses of the Coliform counts obtained framous borehole samples are shown in

figure 2.
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Fig.2. Comparison of Total Coliforms and Fecal Coliformglifferents water samples

Similarly, WHO [10] recommend no fecal Coliformsosiid be found in any water meant for
drinking. Based on bacteriological analysis, themef one may conclude that borehole water
samples not met the suitability requirements fanking and domestic purposes, as fecal
Coliforms bacteria were detected in them and sata Coliforms counts far more than the
standards set by WHO (10 CFU/100 ml).

Three boreholes were confirmed to cont&ireptococcus sp. and sulfite-reducing bacteria.
Sreptococcus sp. is an organism known to live as commensal in am¢éhuman body, and its
presence in the waters suggests poor human handlimg was supported by the report of
Pruss [17]. FecaBireptococcus sp. is responsible for gastrointestinal illness ambogans
[18]. However, sulfite-reducing bacteria are forofsresistance anaerobic organisms. Their
presence could be suitable indicators of past hupwlution because they have a great
longevity in natural habitats and they cannot mpliftat temperatures below (20°C) or in the
presence of @

Pathogens aSalmonella were not detection in these water samples. It cbeldttributed to
the fact that underground water is generally pweabse of the purification properties of the
soil [19].The less likelihood of having microorgams is related to the depth of the
groundwater [20].

The WHO [10] was used to categorize each well hgvis:
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Table 4. Correlation of Total, fecal Coliform and Fecakgtiococci levels with WHO disease

risk categories

Indicators organisms Water quality assessmentierite
Good Marginal Poor
Total Coliform 10 CFU/(100ml) 11-150 CFU/(100ml)>100 CFU/(100ml)
Fecal Coliform 0 CFU/(200ml) 1-10 CFU/(100ml) >18W(100ml)
Fecal Streptococci 0 CFU/(100ml) 1 CFU/(100ml) SAUZ(100ml)

Good indicates negligible risk of microbial infemts and fit for human consumption,
Marginal indicates slight risk of microbial infeati; must be treated before consumption,
Poor indicates high risk of infectious diseasednaission; not fit for human consumption.
These results showed that all the samples did absfg the WHO requirements for
bacteriological characteristics in human consunmpt#® thorough treatment of water from
these boreholes would be required before its domeshsumption.

3.2. Community responseto water problems

More than 43% of the respondents rated their dnmkvater safe for consumption as well as
absence of iliness after drinking as indicatorsjfiging the quality of the water. However,
the others respondents (56.7%) reported that theg had at least some concerns with safety
of their water. More than 20% of the householdsore at least one household member
having suffered some water related illness in tast pwo years (Tab. 5). Yassthal. [16]
showed in a study conducted in the Gaza Strip 12©00 and 2006 that diarrheal diseases
were strongly correlated with water contaminatigrfécal Coliforms. These data have shown
again a very common problem, also reported by Ahstra. [21], the lack of knowledge of
consumers in relation to water, because most cdsociate the visual and organoleptic
characteristics as decisive in the quality of watensumed. According to data from the
questionnaires, 33% of the respondents were uki@gvater only for human consumption,
53% for washing clothes and 14% of them said théydt use it at all.

Respondents were asked to judge the quality of wlater, based on four sensory
characteristics of drinking water. Many respondeated the smell (33.3%), taste (20.0%),
color (23.3%) and turbidity (23.3%) (Table 6).
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Table 5. Distribution of respondents according to the wataality and health outcome

Distribution of respondents Relationship between drinking water
according to the water quality and health outcome
Safe 43.3% Yes 20% (suffered)
Not safe 56.7% No 80% (not suffered)

Table 6. Public perceptions to the borehole water problexpsessed in percentages (%) of

the total respondents

Parameters Odor  TurbidityColour Taste
Percentages33.3% 23,3% 23,3% 20%

4, CONCLUSION AND RECOMMANDATIONS

The water samples were found not correspondingedéacteriological standards for drinking
water suggested by WHO and JORA. The presencecaf émntamination in water samples
indicates potentially dangerous situation whichureg] immediate attention. Hence it is
suggested that water from these sources shouldetreated before consumption. The sites of
boreholes are very important as clean and hygeEmi@ronment promote safety of water.

The above recommendations are :

Wells constructed should be properly ringed andeoes to avoid the washing of surface
particles into the wells during rainy seasons.

The wells should be treated with chlorine from tito¢ime before it reaches the consumer.
Water from the wells and boreholes should be bdilefdre drinking.

The communities should be educated on the neeceép kheir surroundings clean most

especially around the boreholes.
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