Accepted Manuscript

AFR
EARTH
SCIENCES

Groundwater Quality Assessment Using Water Quality Index and GIS Technique
in Modjo River Basin, Central Ethiopia '

Nafyad Serre Kawo, Shankar Karuppannan

PII: S1464-343X(18)30195-X

DOI: 10.1016/j.jafrearsci.2018.06.034
Reference: AES 3261

To appear in: Journal of African Earth Sciences
Received Date: 22 January 2018

Accepted Date: 28 June 2018

Please cite this article as: Nafyad Serre Kawo, Shankar Karuppannan, Groundwater Quality
Assessment Using Water Quality Index and GIS Technique in Modjo River Basin, Central Ethiopia,
Journal of African Earth Sciences (2018), doi: 10.1016/j.jafrearsci.2018.06.034

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



Groundwater Quality Assessment Using Water Quality Index and GIS Technique in
Modjo River Basin, Central Ethiopia

Nafyad Serre Kawo!, Shankar Karuppannan?

1. School of civil Engineering and Architecture, Adama Science and Technology University, P.O.BOX 1888,
Adama, Ethiopia
Email: nafyad.serre@gmail.com
2. School of Applied Natural Science, Adama Science and Technology University, P.O.BOX 1888, Adama,
Ethiopia
Email: geoshankar1984@gmail.com

Abstract

Groundwater is main sources of water supply in Modjo River Basin. In this study, 31
groundwater samples were collected and analyzed to determine suitability of groundwater for
drinking and irrigation uses. Spatial variation map of major cations (Ca?*, Mg?*, Na"- K *) and
anions (HCO;3" NOs-, SO4%, F-, Cl- ) were produced using IDW interpolation in GIS. Piper pilot
show that, Ca—Na-HCO; Na—Ca-HCO; (mixed) and Na—HCO; water types are found in study
area. Ca?" and Mg?" are dominant in highland aquifer whereas Na*' is dominant in rift valley
aquifer. HCOj5™ is the dominant anion in all samples. Rock-water interaction and cation exchange
along groundwater flow path are responsible for the current characteristics of hydrogeochemical
facies. Water quality index using quality rating scale to evaluate the suitability of water for
drinking purpose shows that 3.23 % and 93.54% of groundwater samples fall within excellent
and good water quality, respectively. On the other hand 3.23 % of groundwater samples fall
within poor water quality. From the computation of SAR values it was found that 97% of
groundwater samples are in suitable class and the remaining 3% constituting doubtful class for
irrigation use. RSC value shows that, 9.67% of groundwater samples fall in good categories for
irrigation use. Whereas, 41.93% samples falls in doubtful and 48.38% samples falls in
unsuitable categories for irrigation use. In general, geogenic process and anthropogenic
activities such as urban sewages and fertilizers are factors governing groundwater chemistry of

study area.
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