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Introduction

The United Nations describes water as the “core of sustainable development and is critical for

socio-economic development, energy and food production, healthy ecosystems and for human survival

itself. There are around 663 million people around the world that dont have the necessary access to

clean drinking water. Access to clean water is an essential part of life to all humans. Drought, flooding,

pollution, population increase, and competition from a variety of uses are all putting strain on water

resources. In fact water is now a commodity being traded at wall street. As the overall global population

grows, the need to provide clean water becomes increasingly important. There are many environmental

agencies and organizations all over the world who are promoting and trying to improve access to clean

water, however the issue continues to grow.

Water is the most important molecule for life on Earth, and access to safe drinking water is a

major global challenge in the twenty-first century. As a basic requirement, all living things require clean,

uncontaminated water. Water covers more than 71 percent of the earth's surface, yet due to numerous

contaminations, only about 1% of it is drinkable according to international standards. The main sources

of water contamination are waste water discharge from industries, agricultural pollution, municipal

wastewater, environmental and worldwide changes. Heavy metals, dyes, and microorganisms in even

tiny amounts are harmful to human health, aquatic systems, and the environment. According to a 2007

report by the Food and Agriculture Organization, absolute water scarcity will affect 1.8 billion people in

countries, and water stress might affect two-thirds of the world's population.

There can be no life on earth without the presence of water. 60 percent of an average body

weight is from water. Our bodies need water to fully function, our bodies use water in all cells, organs

and tissues. Clean water is water that is safe to drink or to use for food preparation. However the lack of

access to clean water continues to put a threat on the lives of millions around the world. Under the age

of 5 more than 800 children die every day from diarrhea that is caused by unhygienic, contaminated

water. Around the world at least 2 billion people use a drinking water source that is contaminated with

faeces. Contaminated water leads to the transmission of diseases such as cholera, diarrhoea,

dysentery, typhoid and many more.

Not only does the lack of access to clean water put billions of people around the world in severe
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danger, the economic effects are disastrous as well. Billions of dollars in lost economic opportunities are

attributed to time spent collecting water or looking for a safe place to go. There are 771 million people in

the globe who do not have access to safe drinking water, and women are mostly responsible for

collecting it. They spend hours, several times a day, standing in lengthy lines at communal water kiosks

or travelling to remote sources such as rivers and ponds in search of it. This is money spent rather than

money gained. Every year, an estimated $260 billion is lost owing to a lack of basic water and sanitation.

While over the past decade, there has been substantial progress made in increasing access to

clean drinkable water, billions of people around the world still lack this need. There has been an

increase in funding against this issue, which invests into new technology to create possible solutions.

However, despite the increase in efforts to combat this problem, governments around the world need to

come together to create and implement efficient, systematic and feasible plans.

Definition of Key Terms

Water Supply

The distribution of water by governmental utilities, commercial organizations, community

activities, or individuals, usually through a system of pumps and pipes, is known as water supply. Public

water supply systems are essential for civilizations to function correctly. These systems provide drinking

water to people all around the world.

Improved Water Source

An improved water source is a water source that stores water from external contamination

(usually human feces). Examples of improved water sources are public taps, rain water and protected

dug wells.

Improved Sanitation

Improved sanitation is a facility that prevents human feces from human contact.Examples of

improved sanitation include composting, septic tank and flushable toilets.

Scarcity

The fundamental economic challenge of seemingly endless human wants and demands in a

world of restricted resources is known as scarcity.

Industrial water use

Steel, chemical and related products, paper and associated products, mining, and petroleum

refining all use water for industrial activities such as fabricating, manufacturing, processing, washing, and

chilling. Water can be collected through a public water supply system or it can be brought in by the user.
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Agricultural water use

This category includes both irrigation and non-irrigation water. The artificial application of water

on lands to encourage the growth of crops and pastures, or to maintain vegetative growth in recreational

spaces, parks, and golf courses, is known as irrigation water use. Water used for livestock, such as stock

watering, feedlots, and dairy operations, as well as fish farming and other farm purposes, is included in

non-irrigation water use.

Background Information

Planet Earth is moving to a phase where the concept of scarcity and how to manage it, is

becoming increasingly relevant. Water scarcity is at the forefront of this issue, as clean water is an

essential need that is not being delivered to billions all over the world. The shortage of fresh water

supplies to meet the typical water demand is known as water scarcity.

Physical and economic water scarcity are the two categories of water scarcity. Physical water

shortage occurs when there is insufficient water to meet all needs, including those necessary for

ecosystem function. Physical water scarcity is common in arid locations (such as Central and West

Asia, and North Africa). Economic water scarcity, on the other hand, is caused by a lack of investment

in infrastructure or technology to extract water from rivers, aquifers, or other water sources, as well as

a lack of human ability to meet the demand for water. Economic water scarcity characterizes much of

Sub-Saharan Africa.

The geographic and temporal imbalance between fresh water demand and supply is at the

heart of worldwide water scarcity. Enough freshwater is available on a worldwide and annual basis to

supply such demand, but there are huge geographical and temporal variations in water demand and

availability, resulting in physical water scarcity in some parts of the world at specific periods of the

year. The increasing world population, higher living standards, changing consumption patterns (for

example, a dietary shift toward more animal products), and the expansion of irrigated agriculture are

the key driving reasons behind the rising worldwide demand for water. Insufficient water availability

can also be caused by climate change (including droughts and floods), deforestation, increasing water

pollution, and inefficient water use. Scarcity fluctuates over time as a result of natural hydrological

variability, but it fluctuates much more as a result of current economic policy, planning, and

management practices. Scarcity is likely to worsen as most forms of economic development progress,

yet many of its causes can be predicted, avoided, or alleviated if they are correctly identified.

Water purification, treatment and infrastructure
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Protecting the existing sources of water is of utmost importance. It is necessary to recover water

from present wastewater or develop alternative water sources for human consumption to alleviate water

scarcity challenges. The process of water treatment has developed and been advanced for many years.

However the world today requires new and innovative solutions that reduce costs and increase

efficiency.

Water purification

The process of removing unwanted chemicals, biological pollutants, suspended

particles, and gases from water is known as water purification. The goal is to provide water that

is suitable for a variety of uses. For human use, most water is cleaned and disinfected. Water

purification however is not limited to human consumption. Water purification can also be carried

out for a variety of different purposes including pharmacological, chemical, medical and a variety

of other uses. Water cleansing has been done in a variety of ways throughout history. Physical

procedures like filtration, sedimentation, and distillation are utilized; biological processes like

slow sand filters or biologically active carbon are used; chemical processes like flocculation and

chlorination are used; and electromagnetic radiation like ultraviolet light is used. Contaminants

such as suspended particles, parasites, bacteria, algae, viruses, and fungi are reduced during

the purification process. Water purification occurs on a variety of scales, from the huge (e.g., for

a whole city) to the small (e.g., for a single household) (e.g., for individual households).

Government authorities often set the quality to which water must be filtered in modern

times. Government regulations often specify maximum amounts of dangerous contaminants that

can be allowed in safe water, whether they are set locally, nationally, or internationally. Multiple

procedures, including physical, chemical, or biological tests, have been devised to analyze

contamination levels because it is practically impossible to examine water solely on the basis of

sight. Chloride, copper, manganese, sulfates, and zinc levels, as well as microbiological

pathogens, radioactive materials, dissolved and suspended particles, pH, odour, color, and

taste, are some of the usual parameters examined to assess water quality and contamination

levels.

Water purification may seem easy and cheap to implement however this is not the case.

Experts have estimated the costs of water treatment over two different costs. These costs are

capital costs and operational costs. The charges incurred for the purchase, shipment, and

installation of the filtration system are referred to as capital costs. For all filtering systems, we

used a 10-year linear depreciation. As a result, the capital cost per 1,000 gallons was calculated

by dividing the initial investment by 10 (depreciation years), dividing by the filtered water volume

(gal), and multiplying by 1,000. Consumables such as filter component replacement,

maintenance supplies, electricity, and labor necessary to run and maintain the equipment are

included in operational costs. The total of these costs is referred to as total costs. These
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represent the sum of the capital cost and the operational costs per 1000 gallons of the water

that has been filtered.

The initial costs of these filtration systems are extremely expensive. For example, the

capital investment of the Membrane filter type is $67819 and uses 6,618 gallons per year. While

there are ranging options on filtration systems, this price gives the market an indication on the

magnitude of the investment. The implementation of these filtration systems brings a range of

different questions. Firstly, how can low economically developed nations afford these advanced

technologies. How will they be governed? How will the operational costs be covered? How will

nations set up these technologies?

Answering these questions is of utmost importance. The problem of economic scarcity

and the lack of investment is causing deaths to the lives of millions. Countries all over the world

must support other member nations. Good governance and leadership is integral for the mass

implementation of these technological systems all over the world. To implement water

purification systems all over the world is not an easy task and would take years of hard work and

dedication.

Building infrastructure for access of clean water

For one-third of the world's population, the human right to water and sanitation has yet to

be accomplished: 2.1 billion people still lack access to safe drinking water, and 4.5 billion people

lack sanitation that meets the SDG6 goals. Every year, over 675,000 people die prematurely

due to poor sanitation, water, and hygiene. Infrastructure is required to provide drinkable water

to citizens, communities, businesses, and industries; collect, treat, and discharge wastewater;

and manage stormwater runoff and flood prevention. Cities and countries around the world are

increasingly experiencing more frequent and severe extreme weather events, which have

caused rising ocean, lake, and river levels, as well as severe storms, floods, and acute

droughts, all of which threaten water sources and overtax and make water infrastructure more

vulnerable.

Water infrastructure that is both effective and robust is vital for public and environmental

health, as well as for economic sectors ranging from pharmaceutical to agricultural to service

industries around the world. Underinvestment in water infrastructure management puts public

health, economies, and the environment at risk. Disruptions in or loss of water or wastewater

services, declines in water quantity and quality caused by inadequate systems, or major water

disasters caused by floods and pollution pose risks to public health, economies, and the

environment.

In both industrialized and developing countries, failing to set aside sufficient finances,

deferring maintenance, and failing to prioritize investment to create, maintain, repair, and
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replace water and wastewater infrastructure has resulted in serious consequences. From water

contamination crises in Flint, Michigan, Walkerton, Ontario, and Mutare, Zimbabwe, to

inadequate sewage treatment plants to treat discharges to the Yamuna River in India, to nearly

30% of global water abstraction lost through leakage in water supply systems, the importance of

managing water has never been more critical, according to the United Nations World Water

Development Report 2016.

Public agencies, utility owners, and operators are attempting to close the gap between

existing and future water supply demands, as well as pay the operational and capital costs

required to maintain, construct, and improve water infrastructure. Water owners and operators

recognize the need of understanding and optimizing the capacity of their assets as they face

tremendous pressure to do more with less and discover innovative ways to pay for

infrastructure. There is a strong need however for governmental support. Governments need to

provide investments in these areas and need to provide benefits for NGOs and other

organizations while tackling this issue. Investment in infrastructure is a must and the right

governance, investment and awareness needs to be implemented.

Preventing and monitoring water pollution

Preventing water pollution

Water pollution is defined as the contamination of water bodies, usually as a result of

human activity, in such a way that their lawful uses are harmed. Pollution diminishes a body of

water's ability to deliver ecosystem services that it might otherwise give. Lakes, rivers, oceans,

aquifers, reservoirs, and groundwater are examples of water bodies. When toxins are injected

into these bodies of water, contamination occurs. Water pollution can cause water-borne

diseases in humans, in addition to causing harm to numerous species. Water pollution has

usually been blamed on four factors, the sewage system, industries, agriculture and stormwater .

Mandatory rules are one facet of environmental preservation, but they are only one part of

the answer. Environmental education, economic instruments, market forces, and stronger

enforcement are all significant tools in pollution reduction. Standards can be "precise" (for a

quantifiable minimum or maximum value for a pollutant) or "imprecise," requiring the adoption of

Best Available Technology (BAT) or Best Practicable Environmental Option (BPEO) (BPEO).

Charges, subsidies, deposit or refund schemes, the formation of a market in pollution credits, and

enforcement incentives are all examples of market-based economic instruments for pollution

management.

Monitoring water pollution

Water quality is defined as a measurement of a liquid's physical, chemical, biological, and

microbiological properties. Monitoring water quality provides empirical evidence to support
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decision-making on health and environmental issues, as seen in the following two cases.

Monitoring for compliance with the Clean Water Act and the Safe Drinking Water Act, which are

overseen by the US Environmental Protection Agency, is a priority in the United States (EPA).

Many federal, state, and municipal authorities share water-quality monitoring responsibilities. The

United States Geological Survey (USGS) is a non-regulatory federal science body tasked with

water quality monitoring, evaluation, and research.

Because of the vast number of chemicals used in human’s daily lives and in commerce

that can end up in our rivers, monitoring water quality in the twenty-first century is becoming

increasingly difficult. Only a few thousand of the more than 80,000 chemical compounds

estimated by the EPA to be in commercial use in the United States have chemical analysis

methods and knowledge of chemical toxicity. The discharge of a little-known coal-processing

chemical, 4-= Methylcyclohexanemethanol (MCHM), into the Elk River in Charleston, West

Virginia, USA, on January 9, 2014, demonstrated that the world needs to monitor for many more

chemical compounds than our current capability allows. A leaking storage tank containing

MCHM, located about 2.4 kilometers upstream from the City of Charleston's public water intake,

contaminated the Elk River. Over 300,000 residents and businesses in the Charleston area were

without water for several weeks after MCHM-contaminated river water was brought into the city's

water supply system.

Major Countries and Organizations Involved

Yemen

Yemen is experiencing a serious water shortage, with some projections predicting that the

capital, Sanaa, may run out of water in ten years. Farmers are drilling deeper than ever for water, despite

the fact that little is being done to harness rainfall in the country. Agriculture consumes around 90% of

the country's water, with the herbal stimulant khat accounting for roughly half of it.

Yemen is obliged to use enormous amounts of freshwater for military use in battle as a result of

escalating violence in the Middle East, denying many children access to safe drinking water. As they

leave their houses in quest of water, many youngsters have been killed or injured in fights. Several

NGOs have taken responsibility for this problem. Generations Without Qat, a local nonprofit, said it

started the second phase of a project to deliver drinking water to the people of Taiz in mid-March this

year. Over the course of four months, the initiative will supply 99,000 liters of potable (drinkable) water to

33 places at a rate of 3,000 liters each area. To help close the gap in the water fund, the city announced

the construction of a new pipeline to transport water from Lake Huron to Flint. The city used the Flint

River as a water source when it was being built in 2014. Residents said that the water began to look,

smell, and taste strange shortly after the transfer.
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Charity Water

Charity Water is a non-profit organization that supplies people in poor countries with clean and

safe drinking water. Since its inception in 2006, the group has assisted in the funding of 24,537 projects

in 24 countries, benefiting approximately 8.2 million people. They collaborate with local organizations all

over the world to provide long-term water and sanitation solutions. Their long-term plans include building

strong water committees and collaborating with local mechanics. This group is dedicated to ensuring that

individuals living in LEDCs with low-quality water and shortages have access to clean water.

South Africa

Cape Town's water supply is on the verge of running out. In less than three months, Cape Town

will announce "Day Zero" if water levels continue to decrease. Water will be switched off in homes and

businesses until the rains arrive. Water rations will be distributed to the city's four million citizens at 200

collecting stations. The water issue in Cape Town has been festering for some years, with some of the

driest years on record from 2015 to 2017. The authorities will be obliged to turn off all the taps when the

day arrives when there is no more water. The local council has dubbed the day the taps are shut off "Day

Zero," and has created a website to encourage citizens to use less than 50 liters of water per day.

In comparison, a shower uses about 2 gallons per minute, so a 6-minute shower uses the same

amount of water as an entire day's worth of activity in Cape Town. Cooking, bathing, laundry, drinking,

and other activities fall within this category. According to the USGS, the average American uses 80-100

gallons (300–380 L) of water each day, which is 6–8 times more than those in Cape Town.

United Nations

The United Nations thinks that water should be available to every person in the world and that

water scarcity is one of the most pressing issues confronting many societies today. "Access to water for

residential and productive uses (agricultural, industry, and other economic activities) has a direct impact

on poverty and food security," according to the United Nations' first of eight Millennium Development

Goals. This immediately addresses the problem, and as the first MDG, it demonstrates a high level of

importance.

Timeline of Events
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Date Description of Event

1900 Drought in Bengal, India led to the death of 1,250,000 people

1990 The World Summit for Children brings together the greatest meeting of world leaders
in history at the United Nations, where the World Declaration on the Survival,
Protection, and Development of Children is issued. "Every day, 40,000 children die
from starvation and sickness, including acquired immunodeficiency syndrome
(AIDS), from a lack of clean water and inadequate sanitation, and from the effects of
the drug crisis," according to the proclamation.

2003 The UN Water had been established, which is the UN's inter-agency coordination
framework for all issues concerning freshwater and sanitation. The United Nations
High Level Committee on Programmes formally formed it in September 2003,
drawing on the UN System's long tradition of coordination. UN-Water assists UN
Member States in their efforts to achieve development goals related to freshwater
and sanitation by providing a platform to address the cross-cutting character of water
and optimize system-wide coordinated action and coherence.

2007 World Water Day was initiated.
For the first time in 2007, a dedicated website was created for World Water Day, and
FAO led a comprehensive awareness campaign to highlight the growing importance
of water scarcity around the world, as well as the need for strengthened integration
and cooperation to ensure sustainable, efficient, and equitable management of
scarce water resources at both the international and local levels.

Relevant UN Treaties and Events

● United Nations Water Conference (Occured in 1977)

● International Drinking Water supply and Sanitation Decade (From 1981-1990)

● International Conference on Water and the Environment (Occured in 1992)

● Earth Summit (1992)

● Water for Life International decade for action (2005-2015)

● 2030 Agenda for Sustainable Development

● 2015-2030 Sendai Framework for disaster risk reduction

● Addis Ababa Action Agenda on Financing for Development (2015)

● Paris Agreement within the UN convention Framework on Climate Change (2015)

Previous Attempts to solve the Issue

Water is Life
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Water is Life is a non-profit that creates and distributes portable water filters that

resemble large straws. "Membranes, iodized crystals, and active carbon" are the

components inside the straws, which destroy harmful bacteria and viruses like typhoid,

cholera, and E. coli, as well as reducing other harmful particles, so people can drink

securely wherever they go. If left untreated, these diseases can be exceedingly detrimental

to the human body, causing symptoms such as severe watery diarrhea, which can lead to

dehydration and even death.

Range of funding and events carried out by the UN

The United Nations have signed and funded various programs all over the world.

These programs focus on reducing the issue of clean water accessibility as well as ensure

that necessary measures are implemented in the future. The treaties have been mentioned

in the previous section.

Monitoring Leaks

Alb Stadtwerke, a German utility provider, has started using innovative software to

locate breaches and transfer data to a central data center in real time. Showers, toilets, and

dripping taps are all known sources of wastewater, but pipes leading into the home are the

most serious concern. According to the company, over a third of water is wasted before it

reaches a residence. The program is assisting utilities all around the world in combating

inefficiencies and excessive waste of valuable resources.

Possible Solutions

Replacing water with CO2

Water is utilized in a variety of industrial applications, including as a wet coolant or a

large-scale cleaning agent. Both of these activities generate massive amounts of waste

every year. To give you an idea of how much water is wasted, a car requires roughly 40,000

gallons of water to manufacture — picture how much water that could help a city suffering

from a water shortage. Fortunately, technology that allows CO2 to replace water has

advanced to the point where it can be used in a wide range of businesses. CO2 cleaning

uses solid carbon dioxide and highly accelerated dry ice particles launched from a nozzle to

clean a range of surfaces. The method can be used to clean complex medical equipment,

composite aircraft and automotive constructions, and dry cleaning processes in an

environmentally responsible manner.

Routine testing and check ups

Another option is for the government or a non-governmental organization to conduct
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routine checks on major water sources to ensure that the water produced is up to standard

and free of harmful contaminants, and that it will remain that way in the future, thereby

ensuring that the majority of the population is protected from contaminated water.

Water purifiers that are solar powered

Solar powered water purifiers may assist to address the reality that 1.1 billion

people throughout the world do not have reliable access to clean drinking water. People will

be able to make contaminated water drinkable using this device and others like it,

eliminating the need for outside sources. To remove dirt, the filters would employ two

separate ways. Straining water to remove bigger contaminants is referred to as physical

filtration. A physical filter, in other words, is a glorified sieve, such as a piece of thin gauze

or an extremely fine textile membrane. Chemical filtration is another type of filtering that

involves passing water through an active substance that eliminates pollutants chemically as

it passes through.
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