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Abstract

Summary

The current study aimed at evaluating the quality of drinking water
for AlDandan water supply station and the surrounding neighborhoods,
where 100 water samples were collected for ten sites. Two of the samples
were taken from the station; one of them was taken from the pre-
treatment water and the other from the water treated at the station, while
the rest of the eight samples were taken from the neighborhoods supplied
the station for the period starting from November 2021 until February
2022. Then, physical analyses that include (temperature T.C®, electrical
conductivity EC,s, dissolved solid salts (TDS) were conducted. Also,
chemical analyses were conducted, which include: (acid function pH,
dissolved oxygen DO, total alkalinity ALK, total hardness, calcium
hardness (Ca-H) and magnesium hardness (Mg-H) and the concentrations
of chlorides CI', sulfates SO,’, phosphate PO, nitrates NO™, fluorides F,
sodium ions Na' and potassium K'). Furthermore, microbial analyses
(such as the total number of TPC bacteria, F.C. and E. coli bacteria) were
also performed. Also, some types of bacteria that contaminated the water
studied were isolated and diagnosed and diagnosing them was confirmed
using the 16STRNA gene. The water quality was also evaluated using the
Oregon Water Quality Index (OWQI) for drinking as well as using the
Human Health Risk Index (HHR) risk model for the nitrates and
fluorides. The results showed that the values of the tests were (11.3-20.3
C° for T), (377- 498 microseimens.cm™ for EC»s), (232-335 mg.l'1 for
TDS), (6.82-8.03 for pH), (6.00-8.04 mg.I"" for DO), (120-160 mg.1"" for
total ALK), (160-216 mg.I"" for TH), (80-120 mg.I" for Ca-H), (38-100
mg.l" for Mg-H), (14-32 mg.l" for CI'), (39.0-84.3 mg.I" for SO,),
(0.07-0.103 mg.I" for POy), (0.696-6.196 mg.I"" for NOy), (0.275-0.326
mg.I" for FI"), (19-30 mg.I"" for Na") and (4-9 mg.I"' for K*).

The results of the Water Quality Index (OWQI) indicated that the
water was of excellent quality after treatment, while the water of the rest
of the residential quarters ranged from the category of Excellent water
quality to Very good quality as a result of the index values ranging
between (88.74-91.7), and this relative decrease in the values due to the
recurrence of fecal coliform bacteria to (16 >) cells. 100 ml™ in most
residential quarters in some locations and periods, as well as isolation and
identification of bacteria (Acinetobacter radioresistens, Bacillus firmus,
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Psudomonas aeruginosa). As for the health effect of nitrates and
fluorides, it was found that the risk quotient (QI) values increased for the
category of infants and children from (6 to 11) years and older females,
reaching (0.01135, 0.07180, 0.06144) and (0.35978, 0.22750, 0.16790),
respectively, while the age group (16-18) was the least studied group
affected by the risks of nitrates and fluorides, so that the values did not
exceed (0.04278 and 0.13556), respectively. Fortunately, the values were
within the safe limit for drinking (QI=HI < 0.1) according to the
standards of the US Environmental Protection Agency (US-EPA).
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