
  

  
Abstract—The water quality of water supply is closely 

associated with human health. And providing safe water supply 
is one of important public health priorities. Providing water 
supply to small rural communities in Thailand is mainly 
through two types of rural water supply systems, groundwater 
supply system and surface water supply system. The objective 
of this paper is to measure the water quality to assess existing 
performance of rural water supply system for small rural 
community. Twenty five rural water supply locations in four 
provinces, Nakhon Ratchasima, Chaiyaphum, Buriram and 
Surin province of Northeastern area in Thailand were selected 
as sampling location. The water samples from each sampling 
points were measured physical, chemical and biological 
parameters. The sampling points were water resource, storage 
tank and household of each rural water supply location. The 
results of water quality were assessed to meet the water supply 
quality standard of the World Health Organization (WHO) and 
national surface water and groundwater quality standard. The 
results of water resource quality indicated that the 
groundwater resource quality was found to be limit exceeded 
more than surface water resource. It might be contaminated by 
human or animal. And the results of storage tank and 
household water qualities indicated that both rural water 
supply systems had problems to produce the water supply that 
meet the standard especially in biological standard.  It indicated 
a failure in the disinfection process. As the results of study 
support that the process of rural water supply system should be 
improved especially the disinfection process. 
 

Index Terms—Water quality, rural water supply system, 
water surface, groundwater.  
 

I. INTRODUCTION 
The water quality of water supply is closely associated 

with human health. And providing safe water supply is one of 
important public health priorities. There are over 783 million 
people, lack access to safe water [1], [2]. Access to safe water 
is a basic concern for human health and health protection. 
Thus, if the water was contaminated by pollutants, it would 
affect the quality of water supply and affect the health of the 
population because of the water borne diseases [3], [4]. Some 
water-related infectious diseases, such as diarrheal diseases 
are cause of human morbidity and mortality [5]. Providing 
safe water supply is one of important public health priorities. 
Providing water supply to small rural communities in 
Thailand is mainly through two types of rural water supply 
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systems, groundwater supply system and surface water 
supply system. The objective of this paper is to measure the 
water quality to assess existing performance of rural water 
supply system for small rural community. This study purpose 
is to investigate water quality of rural water supply in the 
Northeastern part of Thailand, Nakhon Ratchasima, 
Chaiyaphum, Buriram and Surin province. They were 
selected as sampling locations. The rural water supply 
systems in Thailand usually use the slow sand filtration 
method. It had been considered for rural water supply 
because of its simplicity, reliability and economy and suitable 
for small rural community. Slow sand filtration is water 
purification process in which water is percolated slowly 
through porous bed of filter media, followed by flocculation 
and setting unit [6], [7]. The rural water supply system was 
classified in two types by water resource, groundwater and 
surface water system. 

The water surface system consisting of rapid mixing, slow 
mixing, sedimentation filtration, chlorination, storage tank 
and distribution system and the groundwater system 
consisting of storage tank and distribution system. Thus, 
there is a strong need to assess the water quality to determine 
possible improvement in performance of rural water system 
in Thailand. The existing water supply system is suitable for 
small and low income group community rural supply system 
or should improve the performance to produce for safe water 
supply. 

 

 
Fig. 1. The percentage of sampling rural water supply. 

 

II. METHODS 
Twenty five rural water supply locations in four provinces, 

Nakhon Ratchasima, Chaiyaphum, Buriram and Surin in 
province of Northeastern area in Thailand were selected as 
sampling location. The water sampling was carried in rainy 
season during July to September 2012. The sources of raw 
water of percentage of sampling rural water supply locations 
each province are shown in Table I and Fig.1. Both types of 
water supply system were sampling, 15 surface water system 
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locations and 10 groundwater system location. The water 
sample from each sampling points were collected at water 
resource, storage tank and the pipe of household. Water 
analysis was performed in accordance with procedure 
described in Standard Methods of Water and Wastewater 
Examination [8]. The water samples were measured color, 
turbidity, temperature, pH, conductivity, TS, TSS, TDS, DO, 

BOD5, chlorine residual, nitrate, nitrite, iron, manganese, 
calcium and magnesium hardness, fluoride ammonia, TKN, 
Total coliform and fecal coliform. The water quality results 
were assessed the performance of water supply system by 
using the water supply quality standard of the World Health 
Organization (WHO) and national surface water and ground 
quality standard [9]. 

 
TABLE I: NUMBER AND RATIO OF RURAL WATER SUPPLY LOCATIONS IN FOUR PROVINCES 

Province 
Numbers of water supply system sampling Ratio of water supply system sampling (%) 

Number Groundwater Surface water Ratio Groundwater Surface water 

Nakhon Ratchasima 8 4 4 32.00 16.00 16.00 

Chaiyaphum 5 2 3 20.00 8.00 12.00 

Buriram 7 3 4 28.00 12.00 16.00 

Surin 5 1 4 20.00 4.00 16.00 

total 25 10 15 100 100 
 

TABLE II: THE RESULTS OF PHYSICAL, CHEMICAL AND BIOLOGICAL WATER QUALITY SAMPLES 

Sampling point n 
Physical Characteristic (%) Chemical Characteristic (%) Biological Characteristic (%) 

Not exceed Limits 
exceeded Not exceed Limits 

exceeded Not exceed Limits 
exceeded 

Raw water 
Groundwater 9 55.56 44.44 100 0 0 100 

Surface water 15 93.33 6.67 93.33 6.67 100 0 

Storage tank 
Groundwater 2 50 50 100 0 0 100 

Surface water 14 14.29 85.71 78.57 21.43 57.14 42.86 

Household water 
Groundwater 10 70 30 100 0 20 80 

Surface water 15 46.67 53.33 93.33 6.67 53.33 46.67 

 
 

III. RESULTS AND DISCUSSION 
As shown in Table II, the water resource quality results of 

surface water system are much better than groundwater 
resource especially in physical and biological characteristics. 
The raw water from groundwater system showed 100% limits 
exceeded in biological characteristics. These results indicated 
the groundwater resource is contaminated by human or 
animal because of the presence of Total coliform and fecal 
coliform. The physical characteristic of water surface 
samples is relatively high average 46.49 Pt-Co of color.  

In surface water system, the number of limits exceeded 
water samples in physical characteristics increased from 
storage tank sampling point to household sampling point. 
The percentage of limit exceeded water samples were 
increased from 14.29 to 46.67 respectively. And the number 
of limits exceeded water samples in biological characteristics 
of storage tank sampling point were similarly, the household 
sampling point. The percentage of limit exceeded water 
samples were 42.86 and 46.67 respectively. These results 
showed the surface water supply system might be 
contaminated in distribution system. 

In groundwater system, the number of limits exceeded 
water samples in physical and biological characteristics were 
high in every sampling point. Total coliform and fecal 
coliform were found 100% of limits exceeded at raw water 
sampling point and storage tank point and 80% at the 
household sampling point.  The groundwater supply system 
has no disinfection process therefore when the water resource 
was contaminated with bacteria, they still shown in storage 
tank and household sampling point.  

Fig. 2 showed the water samples of raw water, storage tank 
and household sampling points had limits exceeded in 
physical characteristic especially for groundwater. Color and 
turbidity are the physical parameters which are limit 
exceeded in surface water system. Fig. 3 showed the water 
samples of raw water, storage tank and household sampling 
points are not exceeded in chemical characteristic. And Fig. 4 
showed water qualities of groundwater system are limits 
exceeded in biological characteristics. Total coliform and 
fecal coliform  

 
Fig. 2. The physical characteristic of raw water, storage tank and household 

water qualities from water surface and ground water system 
 

parameters were found to higher than the standard require 
especially water samples from groundwater system. Water 
samples were found fecal coliform in range of 4-103 
cfu/100ml for surface water system’s samples and in range 
of 4-155 cfu/100 ml for groundwater system’s samples. 
According to WHO, data on fecal coliform bacteria may be 
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grouped into the following risk categories: 0 cfu/100ml 
(conformity); 1–10 cfu/100 ml (low risk); 10–100 cfu/100 
ml (intermediate risk); 100–1000 cfu/100ml (high risk); and 
41000 cfu/100 ml (very high risk) [10]. The surface water 
resources are more likely to be contaminated than those 
from groundwater. The quality of groundwater from deep 
boreholes and well is at minimum risk of microbial 
contamination [11]. The fecal coliform indicator is a key in 
assessing  potential public health risks due to pathogens 
from water used. However, the presence of fecal coliform in 
treated water provides an indication of either a failure in the 
disinfection process, or a strong growth of bio-film in the 
distribution system, or that the water is prone to surface 
water infiltration. It is indicated that the water was 
contaminated by human. The quality of surface water often 
fluctuates depending on the environmental and climatic 
conditions and the presence of animal and/or human faecal 
material [12]. 

 
Fig. 3. The chemical characteristic of raw water, storage tank and household 

water qualities from water surface and ground water system 
 

 
Fig. 4. The biological characteristic of raw water, storage tank and household 

water qualities from water surface and ground water system 
 

IV. CONCLUSION 
The results of raw water quality indicated that the 

groundwater quality was found to be limit exceeded than 
surface water.  It might be contaminated between storage 
tank and household piping (distribution system) by human. 
And the results of storage tank and household water qualities 
indicated that both rural water supply systems had problems 
to produce the water supply that meet the standard especially 
in biological standard. As the results of study support that the 
process of rural water supply should be improved especially 
in disinfection process and the groundwater supply system 

need to be added the disinfection process for safe water 
supply.  
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