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Introduction 
 
Water is the medium of life. From marine to terrestrial organisms, from a tree pulling up 
nutrients from its roots to the blood that flows in our veins, all life relies on water.  On a 
global scale, the human reliance on water means that its viability is of critical importance. 
Groundwater is of special interest, due to the fact that it makes up 20% of the Earth’s fresh 
water supply and therefore the main source of water used for sanitation and ingestion. The 
viability of groundwater is a complex issue because it involves a matrix of pollution, disease, 
and socio-economic development. This research paper will aim to give some insight into all 
of these areas, in terms of the scope of groundwater viability on a global scale, why and how 
contamination occurs and its consequences, and a clear focus on the diseases it causes. 
Finally, the paper will look into possible solutions as well as raising certain questions that the 
chairs encourage all delegates to consider when writing their position papers.  
 
Key Terms:  
 

1. Groundwater: Water held underground in the soil or in pores and crevices in rock. 
2. Fecal-oral transmitted diseases: occurs when bacteria or viruses found in the stool 

of one child (or animal) are swallowed by another child. 
3. Aquifer: a layer of permeable rock underground which can sustain a usable amount 

of water.  
 
The Scope of the Problem 
 
Groundwater is created by a process of rainwater seeping through the ground into aquifers 
over a period of 10-100 years1. It can then be collected using wells or pumps, and thus, 
consumed or used. Groundwater is the main source of drinking water globally mainly 
because it is cheaper than surface water, and often much better quality. It is therefore 
essential for agriculture and personal health/hygiene in practically every country.  
 
 
 
 
 
 
 
 
 
 
 
Fig 1: Table of groundwater drinking supplies from ‘Protecting Groundwater for Health’ 
report by WHO.  

 
1 https://sustainabledevelopment.un.org/sdg6  
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However, groundwater is not only of individual importance, it is rooted in socio-economic 
disparity (that is differential access to income and opportunities). Access to proper sanitation 
is reliant on infrastructure and education, two deciding factors in socio-economic 
development. The scope of the problem was highlighted by Goal 6 of the 17 UN Sustainable 
Development Goals which is: Water and Sanitation. It is because in 2015, 4.5 billion people 
lacked safely managed sanitation services (with adequately disposed or treated excreta) and 
2.3 billion lacked even basic sanitation. 80 percent of wastewater goes into waterways 
without adequate treatment.2 
 
The SDGs (Sustainable Development Goals) calls for the following actions with water and 
sanitation:  
 

● By 2030, achieve universal and equitable access to safe and affordable drinking water 
for all 
 

● By 2030, achieve access to adequate and equitable sanitation and hygiene for all and 
end open defecation, paying special attention to the needs of women and girls and 
those in vulnerable situations 
 

● By 2030, improve water quality by reducing pollution, eliminating dumping and 
minimizing release of hazardous chemicals and materials, halving the proportion of 
untreated wastewater and substantially increasing recycling and safe reuse globally 
 

● By 2030, substantially increase water-use efficiency across all sectors and ensure 
sustainable withdrawals and supply of freshwater to address water scarcity and 
substantially reduce the number of people suffering from water scarcity 
 

● By 2030, implement integrated water resources management at all levels, including 
through transboundary cooperation as appropriate 
 

● By 2030, expand international cooperation and capacity-building support to 
developing countries in water- and sanitation-related activities and programmes, 
including water harvesting, desalination, water efficiency, wastewater treatment, 
recycling and reuse technologies 
 

● Support and strengthen the participation of local communities in improving water and 
sanitation management3 

 
2 https://www.undp.org/content/undp/en/home/sustainable-development-goals/goal-6-clean-water-
and-sanitation.html#targets  
3 https://www.undp.org/content/undp/en/home/sustainable-development-goals/goal-6-clean-water-
and-sanitation.html#targets  
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As a clear proposal to the problem as been set, this research paper will try to inform all 
delegates on issues pertaining to these statements.   

 
What Creates Groundwater Vulnerability  
 

 
 
Fig 2: Sources of groundwater contamination  
 
Groundwater pollution can be divided into the following selected subsets (this research report 
will not tackle all possible reasons, but encourages all delegates to look into what is 
appropriate for their country). These have been chosen to complement the disease and 
disorder section below, but will also expand on the topic as a whole. 
 

1. Naturally occuring (geogenic) 
 

Naturally occurring arsenic is found in groundwater because of the anaerobic (no oxygen) 
conditions which lead to microbial dissolution of iron sediments. This stimulates the release 
of arsenic. Arsenic is considered by the WHO to be the most serious inorganic contamination 
of groundwater, and it is an immense problem in Southwest and East Asia. In an 
investigation, 20% of Bangladeshi boreholes had arsenic concentrations which exceed the set 



 

4 

regulatory amount.4 Excessive arsenic is also produced from mining operations and 
unregulated leachings. This is especially a problem in low income countries where there are 
poorer regulations and no filters or treatment of groundwater. The chairs would like the 
delegates to consider how this problem can be dealt with in terms of infrastructure and 
education.  
 

 
2. On site sanitation systems and sewage  

 
On site sanitation systems such as pit latrines (such as the one shown in figure 3) and sewage 
systems are one of the leading causes of poor sanitation of groundwater. This is a problem 
not only in less developed countries but also in affluent countries around the world. Pit latrine 
pollution and spread of disease is not well understood, but it occurs by a process which 
excrement diffuses into the surrounding soil and find their way into groundwater, and thus 
into wells. This problem is exasperated by the fact that many regions where pit latrines are 
the norm usually have subpar urban planning, and therefore place wells and latrines in unsafe 
proximity. A similar process takes place with sewage systems. For example, a growing urban 
area may lead to putting pressure on an outdated sewage system, and so it may heave with 
water when it rains, and flood to the ground level where it mixes with surface water. Again, 
The chairs would like the delegates to consider how this problem can be dealt with in terms 
of infrastructure and education.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
4 World Health Organization (WHO) (2006). "Section 1:Managing the Quality of Drinking-water Sources" 
(PDF). In Schmoll, O; Howard, G; Chilton G (eds.). Protecting Groundwater for Health: Managing the 
Quality of Drinking-water. IWA Publishing for WHO.  
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Fig 3: Fecal-oral transmitted diseases5  
 

3. Agricultural pollution 
 
The use of pesticides and fertilizers has increased the nitrate levels in soil and groundwater 
since the industrial revolution and the rise of intensive farming considerably. This is because 
not all the nitrogen found in fertilizers are used in plants directly and so a collection is formed 
in the soil which sinks into the groundwater. In the European Union, 38 percent of water 
bodies are significantly under pressure from agricultural pollution. In the United States of 
America, agriculture is the main source of pollution in rivers and streams, the second main 
source in wetlands and the third main source in lakes. In China, agriculture is responsible for 
a large share of surface-water pollution and is responsible almost exclusively for groundwater 
pollution by nitrogen. In low-income countries and emerging economies, the large loads of 
untreated municipal and industrial wastewater are major concerns.6 The protection of the 
viability of groundwater, is therefore not only a risk to human health (as will be discussed 
below) but also to biodiversity, because all life depends on water. Pollution is especially 
likely to occur in low income countries as there are fewer regulations on pesticides and 
fertilizers and treatment of wastewater. This enhances the chances of damaging human life 
and that of the Earth in general.  
 
Disease and Disorder 
 
It is estimated that 3.7% of global disease burden is caused by poor sanitation of 
groundwater. There are several diseases and disorders associated with contamination of 
groundwater which will discussed at length in the following section:  
 

1. Diarrhoeal diseases - E. coli and Cholera   
 
Diarrhoeal diseases make up a startling amount of global disease burden. One of the main 
causes is E. coli, a bacteria which lives in the gut and is excreted in feces. It is a fecal-oral 
transmitted pathogen, and causes watery diarrhea. Cholera is another acute diarrhoeal 
infection caused by ingestion of food or water contaminated with the bacterium Vibrio 
cholerae. Cholera remains a global threat to public health and an indicator of inequity and 
lack of social development. Researchers have estimated that every year, there are roughly 1.3 
to 4.0 million cases, and 21 000 to 143 000 deaths worldwide due to cholera.7 One of the 
immediate results of diarrhoeal diseases is the dehydration and the lack of nutrient uptake 
which is why it can quickly become fatal.  

 
5 
https://upload.wikimedia.org/wikipedia/commons/c/c6/Groundwater_Contamination_SW_Asia_Sm.pn
g  
6 http://www.fao.org/3/a-i7754e.pdf  
7 https://www.who.int/news-room/fact-sheets/detail/cholera  
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2. Blue Baby Syndrome  

 
Is so aptly named because it refers to the blue tint babies have when there is a decreased 
amount of hemoglobin in the babies blood. Hemoglobin is the protein in red blood cells 
which carries oxygen. The most common cause of blue baby syndrome is water contaminated 
with nitrates (see agricultural pollution above). After a baby drinks formula made with 
nitrate-rich water, the body converts the nitrates into nitrites. These nitrites bind to the 
hemoglobin in the body, forming methemoglobin, which is unable to carry oxygen. If left 
untreated, it is potentially fatal. Treatment does exist for more severe cases using methylene 
blue, but prevention is essential for combating this problem at its roots.8  
  
 

3. Trachoma  
 
Trachoma is a disease of the eye caused by infection with the bacterium Chlamydia 
trachomatis, it is irreversible. Trachoma is the leading cause of preventable blindness in the 
world. It is responsible for the blindness or visual impairment of about 1.9 million people. It 
causes about 1.4% of all blindness worldwide.9 The main burden is in sub-Saharan Africa, 
with focal areas in the eastern Mediterranean and South and Central Asia. The factors which 
can result in trachoma include: inadequate hygiene, crowded households, inadequate access 
to water, inadequate access to and use of sanitation. However, there is sufficient scientific 
evidence to support the notion that with improved hygiene and access to water and sanitation, 
trachoma will disappear from these areas as it has from Europe and North America.10 
 
The aspect of all of these diseases which is of most import is that they are all highly 
preventable! The chairs would like the delegates to strongly consider and evaluate the 
significance of economic resources and development level in the progoation of millions of 
fatal diseases.  
 
Possible Solutions 
 
Several UN attempts have been made in understanding and mitigating the effects of 
groundwater viability. Although these can be research and expanded, the chairs would like to 
see revised, concrete, and most importantly, collaboratory solutions put forth by the 
delegates.   
 

- Working with the Food and Agriculture Organization and UN Environmental 
Protection Agency; 

- Working with non-government for:  

 
8 https://www.medicalnewstoday.com/articles/321955.php#treatment  
9 https://www.who.int/news-room/fact-sheets/detail/trachoma  
10 https://www.who.int/water_sanitation_health/wwdr_chapter_6.pdf  
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- Oral rehydration therapy (ORT) to prevent dehydration from watery diarrhea; 
- Effective vaccine programmes; 
- Education on sanitation;  
- Global distribution of sanitary products and disinfectants;  
- Better regulations on agricultural practices.  

 
Position Paper Guidance 
 

- How can we reach Goal 6 by 2030? 
- How can we strengthen collaboration in mitigating water vulnerability?   
- To what extent does your country rely on groundwater and for which purposes?  
- What infrastructure is in place for managing and treating sewage in your country? 
- What regulations are in place for pesticide and fertilizer use in your country?  
- How can countries work together to tackle the socio-economic disparities which are 

created by groundwater contamination?  
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