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CHAPTER-I 

INTRODUCTION 

 

1.1 General introduction: 

Water is a necessity for agricultural production, for drinking purposes by 

humans and animals, for municipal and rural homes, commercial and industrial uses.  

Groundwater is the main source of water supply throughout the world. Where there 

is no water supply, many villages in India depend primarily on groundwater. 

Demand for Groundwater is closely related to population, need for food, production 

of agricultural, industrial items and hydro-energy, and for conservation of ecology 

and enhancement of living standards. 

Groundwater referred to water occupying all voids within a geological 

stratum. Discharge of groundwater happens when water emerges from underground 

which usually occurs as flows into surface water bodies, such as streams, lakes, and 

oceans; flow to the surface forms spring. The high relief and steep topography of the 

Indo-Myanmar Mobile belt of Northeast India is characterized by high run-off 

resulting in less chance of rainwater infiltration. Thus, the prevalence of groundwater 

is limited to intermontane valleys, fractured valleys, and gentle hill slopes. 

The availability and chemical composition of natural groundwater is 

controlled by the geomorphology, rainfall as well as geological Formation with 

which the water remains in contact. Indian subcontinent encounters diverse climatic 

conditions, geomorphic units, and geological formations from Archaens to Recent 

alluvium deposits. Hence, the quality in different parts of the country differs from 

place to place. 

 The quality of groundwater become deteriorated with an increase in human 

activities like rapid urbanization, discharge of domestic and industrial wastewater, 

agricultural wastes, run-off, and lack of proper waste disposal especially in a 

developing country, etc. Moreover, naturally occurring pollutants such as oxides of 

nitrogen, heavy metals, hydrocarbons, and radioactive substances are used to form 

part of the background concentrations in the environment. Since the status of public 
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health is influenced by the quality of drinking water, monitoring the composition and 

quality of water is needed. 

 

1.2 Background: 

The term quality of drinking water means the composition of water and its 

relation with the effects of human activities and natural processes (Napacho, 2010). 

Most of our water demand is satisfied by rainwater, which is deposited in surface and 

groundwater resources (Goel, 1996). Drinking water is water intended for human 

consumption for drinking and cooking purposes from any source, which includes 

water (treated or untreated) supplied by any means for human consumption 

(BIS,2012). The quality of water is just as significant as its quantity as water is the 

prime essential component of living things (Todd, 1980). True health requires proper 

hydration of the body. Thus, deterioration of its quality adversely affects the growth 

of plants as well as human health (Todd, 1980; WHO1996; Hem, 1991; Karanth, 

1997; Singh, et al. 2011; Kumar, et al.2008). 

The evaluation of the physical, chemical, and biological nature of water 

concerning natural quality, human effects, and domestic purposes that may affect 

human health and the aquatic system itself are all included in the assessment of water 

quality (WHO, 1996). Data generated from groundwater quality analysis may 

instantaneously provide information about the geological history of rocks that 

indicates the processes of groundwater recharge, movement, and storage (Walton, 

1970). 

Many current examples of environmental health problems are the result of 

long-term, low-level exposure to heavy metals, especially the widespread poisoning 

caused by high Arsenic levels in well waters adversely affects human health in 

Bangladesh, West Bengal, Manipur, and many regions of Southern & Eastern Asia, 

China, Vietnam, Taiwan, Thailand, and Nepal (Smedley, 2003). The proposed area 

lies close to Tripura, Assam, and Manipur states, which have been containing high 

concentrations of Arsenic in groundwater for a long time. Qualifying the major ion 

composition of stream waters has also broad implications, i.e., water quality type, 

hydrogeology characteristics, weathering processes, and rainfall chemistry (Brennan 

and Lowenstein, 2002; Cruz and Amaral, 2004). The magnitude of the severity of 
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arsenic contamination in Asian countries is given in the order of Bangladesh > India 

> Mongolia > China > Taiwan. In India, arsenic in groundwater is found in the 

bordering states of Bangladesh, West Bengal, Assam, Arunachal Pradesh, Manipur, 

Nagaland, and Tripura (A.K. Singh, 2004). The amount of arsenic concentration 

exceeding the acceptance limit of 0.01mg/l is obtained from three springs in 

Lawngtlai district, Mizoram (Blicket al.,2016). The presence of a significant amount 

of arsenic that exceeds permissible limits in groundwater has also been confirmed in 

the Karimganj and Cachar districts of Assam (Kumar et al., 2011). The chemical 

composition of groundwater is controlled by many factors viz. the composition of 

precipitation, geologic structure, mineralogy of watershed aquifers, and geological 

processes within the aquifers. 

Considering spatial variation as well as serious aspects of groundwater 

quality issues, it is essential to use advanced tools such as GIS (Kumar et al., 2013). 

The advent of geospatial technology like the utilization of Remote Sensing and GIS 

allows fast and cost-effective survey and management of natural resources 

(Ramakrishna et al., 2013). Hence, this technique has a wide range of applications 

including groundwater quality mapping (Lalbiakmawiaet al., 2015). Satellite remote 

sensing makes it possible to analyze various ground features such as geological 

structures, Geomorphic features, and their hydraulic characteristics that may serve as 

indicators of the presence of groundwater (Rajuet al., 2013). In addition, remote 

sensing and GIS technologies coupled with computer modeling are useful tools in 

providing solutions for future water resources planning and management to the 

government, especially in formulating policies related to water quality (Usali& 

Ismail, 2010). 

Groundwater is an essential source of freshwater in rural and urban regions of 

the world. Lack of proper methods of abstraction and rapidly increasing 

contamination are posing extreme threats to sustainable water supply worldwide. 

Contrary to surface water contamination, groundwater contamination is hard to 

detect due to its hidden nature, and once contaminated, the groundwater can remain 

so for many decades because of the relatively slow movement. Therefore, there is a 

compelling requirement to develop efficient management strategies for the 

sustainable utilization and protection of groundwater resources (Jhaet al., 2020). 
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During the last decades, it has been observed that there is a drastic increase in 

groundwater pollution due to an increase in human activities like the use of chemical 

fertilizers, pesticides, industrialization, and many other anthropogenic factors that 

cause pollution of various water sources to at larger extent day by day. Animal and 

human excrement is also a liable cause of water pollution. Consequently, the 

consumption of such polluted water directly from the sources led to an increase in 

the case of waterborne diseases (Deshmukh, 2013). The presence of virus-like human 

coronavirus (HCoVs) in fecal elimination also suggests the possibility of 

transmission via water. Furthermore, extensive field studies also confirmed the 

presence of such viruses in surface water, sewage, slurry, and bio-solids (Carducci et 

al., 2020; Rosa et al. 2020). Growth of population and increase in industrial activities 

exacerbate water demand, which on long practices simultaneously increases the mass 

of wastewater return to the environment and results in pollution of water bodies and 

insufficiency of useable water. Thus, the availability of useable water becomes a 

major obstacle worldwide, particularly in developing countries. Therefore, where 

there is an extraction of groundwater, systematic monitoring of groundwater quality 

is a must to ensure a safe and sustainable supply (Al-Jubouri and Holmes 2020; 

Mohammed et al., 2007). 

Mapping of spatial variability of groundwater quality holds significant 

particularly where groundwater is the main source of potable water. Geographic 

Information System (GIS) is a powerful tool for the representation and analysis of 

spatial data related to water resources (Karthikeyan et al., 2013). Laboratory analysis 

incorporated with spatial technology will be utilized to analyze and represent the 

conditions and nature of groundwater with geological conditions for the Southern 

district of Kolasib District, Mizoram.  

From the observation of occurrence, spatial distribution, and health risk 

assessment of heavy metals in groundwater from parts of the KassenaNankana area, 

Ghana. The water samples were subjected to acid digestion (HNO3 + H2O2 + H2SO4) 

and analysis was conducted for Zn, Pb, Ni, Mn, Fe, Cr, Co, and Cu using Atomic 

Absorption Spectrometer.  The concentration of heavy metals showed a complex 

distribution pattern in space with high concentrations in the northern parts of the 
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study area. It is concluded that the sources of heavy metals in the groundwater were 

potentially from both the aquifer material and anthropogenic (Zakaria et al. 2020). 

1.3 Aim and Objectives: 

This research work aims to analyze available potable water sources to 

delineate the relationship between characteristics of each quality of water with the 

source rock within the study area using modern technology.  

The main objectives of the present study are: 

1. To characterize physics-chemical and bacteriological parameters of tuikhur 

(spring)/ hand pump/dug well subject to availability /and water supplied by 

Public Health Engineering Department (PHED) in the area under study.  

2. Assessment of potable water sources in the light of the presence or absence of 

heavy metals. 

3. Monitoring of potable water parameters in respect of three seasons for three 

consecutive years to comment on rock-water interaction and secondary man-

made sources of pollution. 

 

1.4 Outline of thesis: 

The thesis is divided into six Chapters. The first Chapter comprises the 

introductory part of the research work. The background and objectives of the study 

are also included in this chapter. The second Chapter is mainly a review of the 

relevant published works of literature, books, and data of concerned departments or 

bodies including previous work done in the field of groundwater quality assessment  

regarding groundwater quality, heavy metal concentration, and application of 

Geoinformatics in groundwater monitoring, minerals and chemical composition of 

Mizoram, etc. Chapter three presents an overview of the study area such as General 

geology, location, and extent, geomorphology, structures, demography, rainfall, 

depth of groundwater, the quantity of water supplied by PHED and drainage system, 

etc. The materials and methods utilized in the study are shown in Chapter Four. 

Chapter Five presents the results and discussion of the research. The 

recommendations, summary, and conclusions are presented in Chapter Six. 
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CHAPTER-II  

LITERATURE REVIEW  

 

2.1 Groundwater quality analysis: 

Limited work has been carried out in Mizoram which includes Kumar et al., (2010), 

Blick et al. (2016), and Lalbiakmawia (2019) who described the quality assessment of 

potable water in the town of Kolasib, Lawngtlai district, and Northern arcuate of Kolasib 

district, Mizoram, respectively. Kumar et al., (2010), carried out an analysis of potable water 

sources from the water supply by the PHE department and natural springs water (tuikhur) in 

Kolasib town and they concluded that the water supply by PHED was better than that of the 

tuikhurs (springs), though they were all within the tolerance limit. Blick et al., (2016) 

described the status of arsenic contamination in Lawngtlai district, Mizoram. The two water 

sources which are of tuikhur (spring) and dug well were found to be exceeding the acceptable 

limit obtaining a value of 0.5 mg/l. Lalbiakmawia (2019) conducted an assessment of 

hydrogeological conditions and groundwater quality in the northern arcuate of Mizoram 

which is located on the northeastern adjacent side of the present study area. He concluded 

that recent technologies like remote sensing and geographic information systems (GIS) 

coupled with conventional surveys are indeed reliable for preparing detailed lithological, 

geomorphological, and structural maps and are found to be very useful in hydrogeological 

studies. The physical and bacteriological analysis shows that there was no considerable threat 

till that time. The spatial interpolation technique through Inverse Distance Weighted (IDW) 

approach has been used to delineate spatial distribution of the groundwater quality for pre-

monsoon, monsoon, and post-monsoon seasons in ArcGIS software. 

Kumar et al., (2011) studied the status of arsenic contamination in potable waters of 

the northern part of Mizoram state and its adjoining areas of southern Assam, India. Arsenic 

contamination exceeding the permissible limit has been found in three locations in the 

aquifers of alluvial sediments near the Silchar city of southern Assam and its total absence in 

the neighboring states of Mizoram. Blick (2016) accomplished quality assessment and 

characterization of potable water sources in the SW Lawngtlai district of Mizoram. He 

recorded higher concentrations exceeding the permissible limit of Arsenic, Manganese, and 

Lead. He also noticed an association between contamination of As with the low-lying part of 

the sluggish area where there was an inhibition of groundwater flow. The presence of a 

relatively high amount of Arsenic is attributed to the dissolution of rocks, minerals, and ores 


