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ABSTRACT : The impact on human health and sustainable livelihood, the topic of drinking water and sanitation facilities is becoming 

a seriously discussed issue among international organizations as well as developing agencies in industrialized countries. 

The aim is an assessment of the drinking water quality as well as the sanitation situation in Nellore rural. This was done by 

studying the existing water and sanitation facilities, sampling the water, evaluating the reason for the poor water quality and mapping 

the current situation using ArcGIS. Furthermore, technologies for improving the drinking water and sanitation facilities are suggested. 

The work was carried out by doing a literature study on how water sources and sanitation facilities should be constructed in order to 

ensure people’s health and to meet their needs. Geographic coordinates and water samples were collected from 43 areas in 

gollakandukur and kandamur villages in Nellore Rural . Interviews on the water situation and sanitation facilities were performed. 

Furthermore, water samples were analyses different parameters. Pesticide contamination was also taken into consideration when one of 

the water points was analyzed. Water sources were classified as improved or unimproved according to definitions by WHOSIS. 

Moreover, the DRASTIC vulnerability model was used to evaluate the groundwater susceptibility to contaminants. 

In general, the water quality in the study area was poor and measured values of the analyzed parameters exceeded Nellore rural 

standards for nitrate, hardness, electrical conductivity and total coliform bacteria. Three  points  were contaminated with E. coli 

bacteria. Furthermore, turbidity measurements exceeded Nellore rural standards in eight out of  forty three water sources. No pesticide 

contamination was detected. Sampled water from the densely populated parts of the village as well as unimproved water sources proved 

to be of poorer quality. Hand-washing facilities are seldom placed in proximity to the toilets.  Pit latrines are believed to be the most 

important source of groundwater contamination in the study area. Other sources are agricultural activities and poor practice when 

abstracting water from the bore wells. A feasible solution to improve both the drinking water quality and the sanitation situation would 

be to install toilets. Improvements of the bore well’s features that are suggested include quality pipes with no leakages and maintain 

premises neatly. 
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I.INTRODUCTION 

Safe drinking water and basic sanitation are two 

connected pivotal needs for human well being. The 

quality of drinking water is used by human vastly, which 

contains bacteria and nutrients that may contaminate the 

drinking water sources if these and the sanitation facilities 

are not managed properly. Poor sanitation facilities also 

increase the risk of spreading diseases. People with 

insufficient access to potable drinking water, i.e. 

consuming contaminated water, may suffer from illnesses 

on a short as well as long term basis. Besides health 

aspects, collecting water from decentralized drinking 

water sources (wells or springs or Drifting  pumps) is 

time-consuming and leaves less time for education and 

labour. Women and children are in particular exposed to 

this. Fighting these facts will increase the possibility to 

reduce poverty. According to statistics of the World 

Health Organization (WHO), as many as 1.1 and 2.6 

billion people lacked access to improved water sources 

and improved sanitation respectively in the year 2002. A 

majority of people with insufficient potable water or 

sanitation facilities live in Andhra Pradesh. In India, 

problems for instance occur in the rural of  Nellore is 

taken long distance from Nellore urban is gollakandukur 

and kandamur are complete rural area. in this report 

referred to as these villages  as the poorest villages in 

Nellore rural economy . 

 

II.INFORMATION ABOUT DRINKING WATER AND 

SANITATION 

2.1 Reports on water and sanitation 

Statistics show that the coverage of people with access to 

improved water sources differs greatly over the world. In 

2008, a majority of the inhabitants in urban areas was 

covered, while the rural region had very little 

coverage.Rural areas are to a great extent less covered 

than urban and what is more, of all the people with access 

to improved water sources only a small part are connected 

to piped water systems.This should further be subject to 

improvements in the future (WHO & UNICEF, 2006).In 

total, only 59 % of the world population had access to 

improved sanitation in 2004. Once again, the rural region 

was the least covered area (34 %) while Nellore rural both 

had coverage of more than 80 %. Similarly as for the 

water situation, rural areas were less covered than urban. 

When looking at the future, the rural population is likely 

to decrease as urbanization takes place causing the amount 

of unserved urban inhabitants to increase. Still, current 

trends indicate that the rural 5 population without access 

to basic sanitation will be twice the size of the 

corresponding urban population in 2015 (WHO & 

UNICEF, 2006).The MDG objective is to cut the 

proportion of unserved residents by half. The different 

world regions have different professional and economic 
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capacities to improve their situation, causing different 

targets to be set for the different regions. The rural area of 

Nellore is most people arelabours so at least 96 % 

coverage of improved water sources and 91 % coverage in 

basic sanitation in order to reach the MDG target of 

halving the population without access (WHO & UNICEF, 

2006). In 2012, 85 % the rural population in Nellore  had 

access to improved drinking water sources and 73 % to 

improved sanitation. In total (rural and urban areas) the 

coverage in rural area gollakandukur and kandamur  was 

90 % for improved drinking water sources and 79 % for 

improved sanitation in the same year,meaning that an 

increase of 6 as well as 12 percentage points would be 

required in order for Nellore rural reaching the target. 

Larger efforts will be required in the rural areas WHOSIS. 

As of 2011 censes, the Nellore mandal had a population of 

631,791. The total population constitute, 321,087 males 

and 310,704 females —a sex ratio of 968 females per 

1000 males. 59,631 children are in the age group of 0–6 

years, of which 30,781 are boys and 28,850 are girls , a 

ratio of 937 per 1000. The average literacy rate stands at 

80.96% with 463,205 literates. 

2.2  Benefits of improved water and sanitation 

Investments on water and sewage are in general not 

prioritized locally because it is considered expensive. The 

challenging words by The Poverty-Environment 

Partnership (PEP) state otherwise, which is that "investing 

in water is not a drain on the national exchequer, it 

positively contributes to it" (WHO). The quote is taken 

from the report Linking poverty reduction and water 

management, in which PEP seeks to give an 

understanding of why water management is such an 

important thing to improve. Firstly, the report states that 

improved water management is essential for reaching all 

of the MDGs and that it contributes to all goals either 

directly or indirectly. Secondly, as the quote implies, 

investing in water management is profitable whether on 

large or local scale. Not only will it reduce poverty but 

also make a positive impact on the country economy, 

especially if local entrepreneurs are hired. The report 

refers to several studies made on economical benefits that 

will arise from investing on improved water and sanitation 

and they all show benefit-cost ratios higher than one. As a 

result of improved health and domestic access to piped 

water, benefits include reduced health costs, decreased 

mortality rates in addition to advantages of more time for 

labour and increased school attendance. Hence, improving 

drinking water facilities and quality as well as sanitation 

facilities reduces poverty, inequality and enables the local 

community to develop. Approximately 25 % of the 

population in Nellore rural people  lives in poverty (A.P 

2009), which is why improvements in the fields of water 

and sanitation are needed for a positive development of 

the society to take place. 

2.2 WATER IN NELLORE 

The drinking water quality in Nellore varies greatly 

depending on where it is abstracted (in villages, forests or 

close to agricultural land). Reports show that the drinking 

water is often contaminated with a large number of 

coliform bacteria (including E. coli) as well as high 

concentrations of nitrate and sulphate. In addition, the 

Nellore rural water is often very hard. Pesticides have 

been traced in sampled water from bore wells in the 

vicinity of agricultural land. Residuals of pesticides are 

believed to origin from the extensive use of such 

chemicals during the time when Nellore was a part of the 

Andhra Pradesh. 

 

III.WATER RELATED DIESES AND METHODS 

 

Waterborne diseases: caused by the ingestion of water 

contaminated by human or animal faeces or urine 

containing pathogenic bacteria or viruses; include cholera, 

typhoid, amoebic and bacillary dysentery and other 

diarrheal diseases. 

Water-washed diseases: caused by poor personal hygiene 

and skin or eye contact with 

                       contaminated water; include scabies, 

trachoma and flea, lice and tick-borne diseases. 

Water-based diseases: caused by parasites found in 

intermediate organisms living in contaminated 

                       water; include dracunculiasis, 

schistosomiasis, and other helminths. 

Water-related diseases: caused by insect vectors, 

especially mosquitoes, that breed in water;  

                      include dengue, filariasis, malaria, 

onchocerciasis, trypanosomiasis and yellow fever.        

                      how data were processed in ArcGIS. 

 

 
 

 

 

3.1 DATA ANALYSIS 

Data on chemical and bio-organisms concentrations in 

Nellore 

rural area 

Gollakandukur 

& Kandamur 
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groundwater were provided by in my servey. The data 

base contained water samples taken with health officers  

well owners during 2014 and 2015. Furthermore, 

Different areas archive was used which consisted of a 

large number of samples having physical properties such 

as soil depth, wells capacity, total depth and water level. 

Geological data including bedrock, soil type, fracture and 

deformation zones were achieved in digital format from 

NMC. NELLORE LAND  Survey was the source for 

obtaining land use data and topological data in digital 

format. In the terms of soil thickness there was no digital 

data prepared by NMC, Therefore it was decided to 

digitize a paper map. Regarding data on groundwater 

chemical and bio-organisms components the wells were 

not sampled randomly for this study. Drinking water wells 

are usually constructed close to the houses therefore most 

bores were found in small villages where groundwater is 

assumed to be more affected by human activities than 

general groundwater quality on the rural area. So there is 

also lack of sampling data from some areas. Many A 

Groundwater Vulnerability Assessment Method Using 

GIS and Multivariate Statistics  

Factors were derived from geological and 

topological data used in the analyses such as distance to 

fracture zones, distance to shore line, distance to 

deformation zones and slope of the terrain. As this study 

aimed to consider and evaluate the role of surrounding 

conditions on chemical components and microorganism 

concentrations in different areas, several generalization 

factors were derived, for instance, the predominate land 

use within 200 meters which was derived from land use 

maps .  

3.2METHODS 

It is possible to recognize three main parts in this study. 

First, preparations of data and maps into appropriate 

format for applying in the analyses were carried out. The 

Second phase included extraction of desired information 

from each map. Finally, the extracted information were 

explored and analysed statistically in order to recognize 

significant factors and find correlations among factors. 

Undoubtedly, Geographic Information System (GIS) 

provides powerful tools for visualization and analysing of 

spatially distributed digital data. So GIS has been applied 

for preparing factor maps as well as to explore 

surrounding areas of wells which have measured chemical 

components . The software applied was ArcGIS version 

9.3.  

In order to explore, organize and analyse the information, 

STATISTIC  version 10 and SPSS version 18 were 

applied. Several statistical analyses such as basic 

descriptive statistics, principal component analysis (PCA) 

and analysis of variance ANOVA were performed for 

both qualitative and quantitative variables.  

 

3.3METHODS USED FOR PREPARING FACTOR 

MAP AND EXTRACTION INFORMATION 

As the first step to utilize the GIS tools, well chemical 

data represented as an Excel table which was transformed 

to a proper format. A ‘dbf’ file was created in ArcCatalog 

software which was represented as a shape file consisted 

of 13 points with an attribute table showing chemical 

properties of the different areas. The same method has 

been used to represent those areas which have physical 

properties such as capacity, ground water level, soil depth 

and total depth of wells  The data base contained 39 areas. 

To relate the information of these wells to the target wells, 

the spatial join function in ArcMap was used. According 

to NMC (2014) the spatial location of the wells has an 

uncertainty of 200 meters so it has been decided to join 

information of those wells located within 200 meters of 

target. After calculating the desired values the Excel file 

was transformed into a shape file in the manner described 

before. Regarding wells features information, as it 

mentioned before, it was registered when the well was 

drilled, so the age of some information was up to 20 years. 

Water levels which vary seasonally in a year were not 

reliable enough to be included in the analyses. The only 

feature which was used within this study was the median 

value of soil thickness.  

The results were joined to the target wells using 

SPATIAL JOIN function. The output was in tabular form 

including a land use value and the chemical and bio-

organisms components of groundwater. 

Although there is a possibility in ArcMap to calculate 

mean or median values in the JOIN function, it did not 

contribute to reliable result. It could be due to mass of 

points and a non-normal distribution. For example, in 

some areas where buffer areas overlap each other, the 

software just used the values of wells in common just for 

one buffer zone. To cope this problem, it has been decided 

to apply ArcGIS functions just for extraction of well 

information within 200 meters of the target wells and then 

export data for further study in Excel. In Excel two 

formulas have been developed for calculation of average 

and median value of sample values will be joined. 
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IV.CHEMICAL  EXAMINATION OF DRINKING WATER IN GOLLAKANDUKUR AND KANDAMUR 
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A Groundwater Vulnerability Assessment Method Using GIS and Multivariate Statistics 

 
Rain Fall in Nellore 2015: 

 

Mandal  
Cumulative Actual 

 Rain fall(mm) 

Cumulative  Normal  

Rain fall(mm) 
Deviation( % ) status 

Predominant 

 Crops 
Irrigation 

Nellore 536.4 1077.6 -50.2 Deficient Rice, sugarcane command 

 

V.CONCLUSION

 

The water quality in  is generally poor in Nellore rural 

areas. The largest health risk is due to deficient drinking 

water quality containing nitrate and total coliform bacteria 

as the most hazardous parameters. No pesticide 

concentration was detected, which indicated that the 

health of the consumers is not likely to be affected by 

such chemicals. Nitrate concentrations are believed to 

originate from the simple pit latrines, frequently used by 

the villagers. The groundwater might be affected by 

nitrate leakage from the surrounding agricultural land in 

addition to cultivations in people’s gardens. Nitrate 

concentrations are higher in the densely populated part of 

the village and in unimproved water sources. 

Bacteriological contamination varies greatly in the village 

and the degree of contamination could not be explained by 

the population density or the status of the water sources. 

In addition, no significant statistical correlations were 

found between nitrate, chloride, EC, turbidity, hardness 

and total coliform bacteria. Therefore, it is believed that 

bacteriological contamination most likely occurred at the 
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well, for instance by abstracting water with dirty buckets 

or not covering the well with a lid.Most groundwater 

sources within the study area are at high or moderate risk 

of becoming contaminated. Furthermore, a majority of the 

drinking water quality is not fit to drink; hence, most 

households in Nellore  do not have access to safe drinking 

water. If using the groundwater for irrigation the quality is 

mostly considered as acceptable. A majority of the 

villagers have access to improved sanitation. Pit latrines 

are generally placed far from the dwelling-house, often 

lacking hand-washing facilities. The most important 

improvement to be implemented would be to upgrade the 

current sanitation system consisting of pit latrines. 

Installing  toilets would be a good and sustainable solution 

for both the environment and for the health and comfort of 

the users. Additional possibilities for improving the water 

sources would be to collect rainfall or improve the 

construction of existing wells and springs. 
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