i MedCrave

Step into the World of Research.

Journal of Applied Biotechnology & Bioengineering

Research Article

a Open Access ") CrossMark

Groundwater (GW) quality for drinking by gold—
standard (GS) at high—altitude (HA) area,“VISION

2030 G”, Taif, KSA

Abstract

This paper was for confirm “Groundwater (GW) quality for drinking by gold-standard
(GS) at high-altitude (HA) area, “VISION 2030 G”, Taif, KSA”, GW samples contained
turbidity, were read high in (6 and 10); (0.03 and 0.018). pH were had falling within GS. EC
were within the optimum value. TDS were had lowest value. TH of more than (300-500)
mg L', CI" ranged (18-1759) mg L™ with 30% and 70% samples. SO,* ranged (33-2245)
mg L' with 90% falling above GS, NO," ranged (0-60) mg L—1 with 80% falling below
GS. Bacterial types both Gram positive and negative were not in (1, 2, 6 and 7), both Gram
positive and negative in (5, 8 and 9). The arrangement of colony count were in GW samples
9, 1, 8, 6, 7 and 5), that was ranged colony (550—15)/mL. The common bacteria were
isolated (Staph. spp., Micrococcus spp, E. coli and Klebsiella spp). The results of bacteria
were not agree with GS to community use. The most examined GW samples for drinking
did not agree with GS, bacterial quality did not accepted from GS. The recommendation
to “MOH”, follow up GW for drinking through GS at HA area, so can using for human
drinking without any harm.
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Introduction

GW resulted wide variation TDS, had pH falling within GS,' taste
and odour had (2-3) as TON (0.11-0.79 NTU), turbidity recorded
in E-Makkah, was High pH 8.44, EC (7,735.36ds/m) in N-Makkah,
low pH 6.62 in NW-Makkah and low EC 115.61ds/m in E-Makkah.?
Turbidity was 0.6 NTU within 5 NTU, Na value for total alkalinity.
The total nitrogen and organic carbon ranged (15.21-61.33)mg/1 and
(10.63—70.60)mg/l, which exceeded GS.> At Al-khamis, Coliform
count was 100%, faecal Coliforms 87.9% and Strept. spp 57.6%.* In
Hail, were Coliform bacteria 20%,' in Makkah, E. col,*> Acinetobacter
(1.5- 48%) and Pseudomonas aeruginosa (9.55x107%).5 The aim of
this paper was for confirm “GW quality for drinking by GS at HA
area, “VISION 2030 G”, Taif, KSA”, drinking water considered one
of the priorities of research to GW at HA areas in order to ensure the
difference than normal altitude (NA) area
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Figure | The location of GW samples collected from Taif area.

Materials and methods
Location map
GW sources at Taif area (Figure 1).°
Collection samples
That were collected in sterile containers and were sent to Lab.”
Analysis methods
Physical: turbidity, EC and TDS were determined.®”

Chemical: pH, TH, Calcium Ca* and Magnesium Mg>"), Chlorides
CI” Nitrate (NO™") and sulfate (SO, ) were determined."’

Bacterial: Isolation and identification methods were done.!!

Data analysis: Simple Excel Methods were analyzed the results.'?
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Results and Discussion

Table 1 showed prevalence of physical characters, turbidity, GW
samples contained turbidity, were read high in (6 and 10); (0.03 and
0.018)."* pH were had falling within GS."* EC all GW samples were
within the optimum value.'#1 TDS were had lowest value.'”

Table 2 showed prevalence of chemical quality, TH of more than
(300-500) mg L™" objectionable scale in heating vessels and pipes.® 1
CI” ranged (18-1759) mg L™ with 30%*'° and 70% samples.' 810
SO,* ranged (33-2245) mg L™ with 90% falling above GS*'* NO,"
ranged (0-60) mg L™ with 80% falling below GS.!3-#10

Table 3 showed prevalence of bacterial quality by bacterial growth,
both Gram positive and negative were not in (1, 2, 6 and 7), presence
of both Gram positive and negative in (5, 8 and 9).!"> 47

Table 4 showed prevalence of bacterial quality by bacterial CFU/
mL, the arrangement of colony count were in GW samples (9, 1, 8,
6, 7 and 5), that was ranged colony (550—15)/ML.!">43 The common
bacteria were isolated (Staph. spp., Micrococcus spp, E. coli and
Klebsiella spp).'>*> The result of bacteria were not agree with GS
to community.®1°

Table 2 Prevalence of chemical quality
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Table | Prevalence of physical characters

Samples

K* No. Turbidity *pH  *EC *TDS
Kl 0.007 6.5 2.7 144
K2 0.001 6.8 2.8 122
K5 0.008 57 3.6 144
Ké 0.04 57 4 145
K7 0.015 6 35 137
K8 0.006 5.8 38 142
K9 0.011 57 3.7 139

*No.: Number, *pH: Potential of Hydrogen, *EC: Electric Conductivity, *TDS:
Total Dissolved Salts

Parameters Range SASO standards Percent G.C.C.S.standards Percent WHO standards  Percent
*TH 55-2793 500 30% 500 30% *NS 0%
*Cl- 18-1759 600 30% 400 30% 250 30%
*NO-3 0-60 <45 20% <45 20% 50 20%
*SO-24 400 400 10% 250 10% 250 10%
*TH:Total hardness, *CL-: Chloride, *NO*: Nitrates, *SO, % Sulfate
Table 3 Prevalence of bacterial quality by bacterial growth
Item Bacterial growth
Samples Growth rate Bacterial type*No. Gra.rr.I stain .
K*No. Positive Negative
Kl + 2 + -
K2 - 0 - -
K5 + 2 + +
Ké + 2 + -
K7 + 2 + -
K8 + 2 + +
K9 + 2 +
*GW: Groundwater, *No: Number
Table 4 Prevalence of bacterial quality by bacterial *CFU/mL
Item Bacterial growth
Colony count *CFU/mL
Samples K *No. Gram stain
Positive Negative Positive Negative
Kl 280 0 28000 0
K2 0 0 0 0
K5 13 10 1300 1000
Ké 30 0 3000 0
K7 29 0 2900 0
K8 50 | 5000 100
K9 250 300 25000 30000

*No: Number, *CFU/mL: Colony Forming Unite/mL
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Conclusion

The most examined GW samples for drinking did not agree with
GS, bacterial quality did not accepted from GS. The recommendation
to “MOH?”, follow up GW for drinking through GS at HA area, so can
using for human drinking without any harm.

Acknowledgements

Thanks were sent to (Civil Eng Adel Kelaiker Kody, Miss. Jawaher
H. Al-Zaidi, Sciences College, Taif University, KSA and all persons),
who had acted in this work.

Conflict of interest

Author declares that there is no conflict of interest.

References

1. Ahmad T. Evaluation of well water quality in Hael Region Central of
Saudi Arabia. Thirteenth International Water Technology Conference,
(IWTC), 13, 2009. Egypt: Hurghada; 2009. p. 1121-1132.

2. Anas S, Saleh A, Hussain A, et al. Physical and biological quality of
ground water in Makkah area. Int J Innovative Res in Sci Engineering
and Technology. 2014;3(1):8819-8822.

o o 3 N

10.
11.
12.

©2018 Sabra et al.

. Hala M. Assessment of ground water quality during dry season in Jazan

city southwest of Saudi Arabia. Int J Chem Tech Res. 2014;6(1):628-635.

. AlOtaibi EL. Bacteriological assessment of urban water sources in

Khamis Mushait Governorate, southwestern Saudi Arabia. Int J Health
Geogr: 2009;8(16):1-8.

. Alsalah D, Al-Jassim N, Timraz K, et al. Assessing the groundwater

quality at a Saudi Arabian agricultural site and the occurrence of oppor-
tunistic pathogens on irrigated food produce. Int J Environ Res Public
Health. 2015;12(10):12391-411.

. http://www.parc.gov.pk/index.php/en/2013-12-12—-10-22-55.2017
. https://us.vwr.com/store/product/3278087/sample—containers.2017
. http://www.yemenwater.org/wp—content/uploads/2013/04/B2.2017

. https://hannainst.com/products/testers/ec—tds.2017

http://www.who.int/whopes/quality/en/MethodM26.pdf.2017
http://www.who.int/water sanitation health/dwq/iwachap13.pdf.2017
http://www.cal.org/twi/EvalToolkit/appendix/toolkit13_sec9.pdf.2017

Citation: Sabra SMM, Ismail ABM. Groundwater (GW) quality for drinking by gold-standard (GS) at high—altitude (HA) area,“VISION 2030 G”, Taif, KSA.J

Appl Biotechnol Bioeng. 2018;5(5):290-292. DOI: 10.15406/jabb.2018.05.0015|


https://doi.org/10.15406/jabb.2018.05.00151
mailto:http://www.iwtc.info/2009_pdf/13-5.pdf
mailto:http://www.iwtc.info/2009_pdf/13-5.pdf
mailto:http://www.iwtc.info/2009_pdf/13-5.pdf
mailto:http://www.rroij.com/open-access/physical-and-biological-quality-of-groundwater-in-makkah-area-.php?aid=46133
mailto:http://www.rroij.com/open-access/physical-and-biological-quality-of-groundwater-in-makkah-area-.php?aid=46133
mailto:http://www.rroij.com/open-access/physical-and-biological-quality-of-groundwater-in-makkah-area-.php?aid=46133
mailto:http://sphinxsai.com/2014/ChemTech/JM14CT51_100/CT%3D74(628-635)JM14.pdf
mailto:http://sphinxsai.com/2014/ChemTech/JM14CT51_100/CT%3D74(628-635)JM14.pdf
mailto:https://www.ncbi.nlm.nih.gov/pubmed/19302710
mailto:https://www.ncbi.nlm.nih.gov/pubmed/19302710
mailto:https://www.ncbi.nlm.nih.gov/pubmed/19302710
mailto:https://www.ncbi.nlm.nih.gov/pubmed/26445052
mailto:https://www.ncbi.nlm.nih.gov/pubmed/26445052
mailto:https://www.ncbi.nlm.nih.gov/pubmed/26445052
mailto:https://www.ncbi.nlm.nih.gov/pubmed/26445052
http://www.parc.gov.pk/index.php/en/2013-12-12-10-22-55.2017
https://us.vwr.com/store/product/3278087/sample-containers.2017
http://www.yemenwater.org/wp-content/uploads/2013/04/B2.2017
https://hannainst.com/products/testers/ec-tds.2017
http://www.who.int/whopes/quality/en/MethodM26.pdf.2017
http://www.who.int/water_sanitation_health/dwq/iwachap13.pdf.2017
http://www.cal.org/twi/EvalToolkit/appendix/toolkit13_sec9.pdf.2017

	Title
	Abstract
	Keywords
	Introduction
	Materials and methods 
	Location map 
	Collection samples 
	Analysis methods 

	Results and Discussion 
	Conclusion
	Acknowledgements 
	Conflict of interest 
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4 

