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Abstract: The paper focuses on the problem of sanitation in
terms of three main aspects: the need, environmental culture and
business. In today's world, the problem of sanitation is particularly
relevant. As history shows, the problem of sanitation is important for
people with a high standard of living. What is the main factor in
improving sanitation? The systematic disposal of wastewater is an
excellent example of a highly developed civilization. Is this solution
available to all people in the world, or just for a small percentage of
the population? The problem of environmental sustainability, global
shortages of water and energy are closely linked to the problem of
sanitation. The paper shows the need for the improvement in
sanitation, standards of sanitary conditions in various countries of
the world are compared. Also the computer system for the design of
sewage in the Slovak conditions is briefly described.

Introduction. Access to the safe sanitary system is not a common rule
throughout the world. Most developing countries have a problem as population
of these countries is deprived of it. Because the cost of sanitation establishing is
really high, the new affordable technologies should be a solution based on
ecological sanitation, which saves water, recycles local nutrients and extracts
energy. It is possible to implement both in rich and in poor countries. With the
invention of the water toilet and subterranean gravity sewer systems the
development of sanitation systems moved from decentralized to centralized
wastewater disposal. The water toilet improved health, but severely polluted
waterways. At the same time, the costs for sewage treatment started to exceed
the range of affordability for most people in developed countries.
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Water consumption, water demand. The water toilets consume about
20-40% of the all water consumed per capita. In Slovakia the water
consumption has a decreasing trend, because the water price and water
equipment technology save the water. The consequence is general decrease in
water demand. Around 150 1/cap/day of water consumption in Slovakia we used
for design the water supply system, including all water equipment, such as
water treatment plant, pumping stations and after designing the sewer system
with their equipment. Potable water is a limiting factor for development. It is
misused to flush human waste where both water and the excreta should be
considered as a resource.

Waste water reclamation. The waste water from population contains
nutrients. These are almost sufficient to fertilize all the crops needed to feed the
world population. The toilet waste water contains approx. 80—90 % of the major
plant nutrients — nitrogen, phosphorus and potassium. If these nutrients are
reclaimed using hygienically safe pathways, they can be used locally as a
fertilizer in sustainable agriculture.

The sanitation necessity. The people in high develop countries consider
sanitation as normal part for life. Only on their holidays, out of hotel resorts
these people discover new habit of sanitation. The children who grow up in high
level countries have no idea about the children in low level countries. Only the
education could help to change the view of people in highly developed countries
and should help to increase the sanitation in low developed countries.

Inequity in access to clean water and sanitation. The supply of safe
drinking water and the provision of sanitation are management issues that raise
concerns about inequitable service provision, particularly in developing
countries. Although several successful initiatives have been launched to supply
safe drinking water to urban populations, efforts still fall short of the required
targets for sustainable development. In developing countries water delivery
systems are plagued by leakages, illegal connections and vandalism, while
precious water resources are squandered through greed and mismanagement.
The World Bank recently estimated that US$600 billion is required to repair and
improve the world’s water delivery systems (UNCSD, 1999).

Two out of every five Africans lack access to an improved water supply.
Throughout Africa, rural water services lag far behind urban services. In Africa,
Asia, Latin America and the Caribbean, nearly 1 billion people in rural areas
have no access to improved water supplies. To achieve the 2015 targets in
Africa, Asia, Latin America and the Caribbean, water supplies will have to
reach an additional 1.5 billion people.

Sanitation coverage in rural areas less than half that in urban locations,
even though 80 % of those lacking adequate sanitation (2 billion people) live in
rural areas — some 1.3 billion in China and India alone.

In Africa, Asia, Latin America and the Caribbean, nearly 2 billion people
in rural areas have no access to improved sanitation facilities. To achieve 2015
sanitation targets in Africa, Asia, Latin America and the Caribbean, an
additional 2.2 billion people will have to be provided with sanitation facilities.

The world organizations make a press to increase the sanitation over
the world. In 2002 the World Summit on Sustainable Development in
Johannesburg recognized the central role played by sanitation when it adopted a
target to halve, by 2015, the percentage of people without access to basic
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Fig. 1. Inequity in access to clean water and sanitation

sanitation. Sanitation and the means to practice hygienic behaviors yield direct
benefits in terms of health, education and economic productivity. Lack of access
to this most basic of needs is an assault against human dignity. This report, the
synthesis of two previously released papers, lays out the economic case for
investing in sanitation: 1.47 billion people (20 % of the world’s population)
stand to benefit if the target is met and the economic benefits could be as high
as USD 65 billion annually. The greatest proportion of these benefits will
accrue in the poorest regions of the world, particularly in Sub-Saharan Africa,
but the benefit-cost ratio is consistently high across all regions [5].

The report goes on to explore ways and means to accelerate progress.
Using a historic analysis of the public health movement in Europe in the late
19th century, it argues that institutions need to be reshaped to address the urgent
need to increase access to basic services. An increased focus on the household
and emphasis on creating and responding to demand for appropriate services are
needed along with better and more efficient investments in public elements of
sanitation, including sanitation in schools and health centers. The report,
commissioned by the Government of Norway, was prepared by the Stockholm
International Water Institute (SIWI) with input from the World Health
Organization and the Norwegian Agency for Development Cooperation.

Some facts. Every 21 seconds, a child dies from a water-related illness,
Women spend 200 million hours a day collecting water, more than people lack
water who live in the United States, the majority of illness is caused by fecal
matter, more people have a mobile than a toilet, lack of community involvement
causes 50 % of other projects to fail, after only 1 min 3 children died from a
water related disease. Thanks to the organizations such as WHO, UNICEF etc.
the situation becomes better [8].

— At any given time, nearly half of the population of the developing world
suffers from illness caused by lack of access to safe water and sanitation.

— Two in five people do not have the security and dignity of a hygienic
latrine or toilet [4].

— If even just a small portion of a displacement community is practicing
open defecation, the whole population is at greater risk of diarrheal diseases,
worm infestations and hepatitis.
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Fig. 2. Percentage of total population access to improved sanitation (2008)

— While access to safe water can decrease childhood water-related deaths
by 15 to 20 percent, improved hygiene practices such as hand-washing reduces
deaths caused from diarrhea by 35 percent, and access to adequate sanitation
reduces rates by 40 percent.

Sanitation and business. Every $1 spent in the sector creates on average
another $8 in costs averted and productivity gained [6]. A dollar invested in
water and sanitation could give an economic gain of between $3 USD and $34
USD, depending on the nation [1]. A recent Water and Sanitation Program
study showed that the lack of sanitation has cost countries anywhere from
1 percent to 7 percent of their GDP [10]. Sanitation as a Business tries to shift
sanitation programming by changing the incentives and bringing the private
sector into sanitation in new ways [7]. The key to Sanitation as a Business is to
make ongoing sanitation services the goal, rather than the installation of the
latrine. When sanitation services are profitable and businesses see everyone
without a latrine as a potential customer, businesses — rather than development
organizations — will expand latrine coverage to increase their profit margin.
Thus many more people will have access to toilets than they would with typical
programming.

In summer 2010, Water For People received a $5.6 million grant from the
Bill & Melinda Gates Foundation representing a significant investment over
four years in our Sanitation as a Business work, testing possible sustainable
sanitation services in Africa, Asia, and Latin America. This groundbreaking
program seeks to revolutionize the sanitation sector.

Starting the sanitation business doesn't require a lot of background or
training. People with a kind demeanor and a strong work ethic can succeed in
this industry. People and companies will call upon your sanitation company to
rid their space of dirt, germs and waste. Sanitation is looked at as an
unappealing job and many people and companies will be willing to pay for this
service.

For starting the expert business, it is necessity to have the education in
sanitary engineering or similar field. The computation of sanitation equipment
necessity, the right determination of design, can start this business as a required.
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Fig. 3. Percentage of total population access to improved sanitation by Region (2008), %

The highly developed countries sanitation design, business and operation
make a press for educated people in this field of business. Many computational
procedures can help in proper design. The sanitation started in the history self-
scientific discipline, such as water supply, water resource management, waste
water management, sewer system design and operation, waste water treatment
plant. Based on this information, the sanitation covers a wide scope of interest.

Sanitation and education. Education in sanitation can be divided in
several branches: basic information about sanitation, high level education —
covering design and operation for large groups of people — municipal sanitation.

Almost 2.5 billion people, two in every five people in the world, lack
adequate sanitation, with children being one of the largest groups affected by
this basic human need. Not only can the lack of adequate sanitation enable
disease to impede a child’s health and physical development, it can also prevent
the child from attending school. Worldwide there are 120 million primary
school-aged children not attending school. Many of them are unable to attend
because their schools or homes lack basic sanitation facilities, and the majority
of them are girls.

The sanitation crisis affects all children. Providing adequate sanitation and
thereby reducing cases of diarrheal related diseases would add nearly
200 million days of school attendance annually.

Effective school sanitation and hygiene education. The provision of safe
water and sanitation facilities in schools is a first step towards a healthy
physical learning environment, benefiting both learning and health. However,
the mere provision of facilities does not necessarily make them sustainable or
produce the desired impact. It is the use of latrines and the related appropriate
hygiene behavior of people that provides health benefits. In schools, hygiene
education aims to promote those practices that will help to prevent water and
sanitation-related diseases as well as encouraging healthy behavior in the future
generation of adults [2].

A healthy physical environment:
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— Keeping the compound and classrooms clean and free of waste and fecal
matter;

— Providing toilets that are designed for children (boys and girls);

— Providing convenient hand-washing facilities;

— Providing not only sufficient safe drinking water, but also sufficient
water for hand-washing;

— Providing classrooms which are well ventilated, providing enough light
for studying and appropriate furniture (e.g. chairs and tables) for students.

Active and organized children:

— Clean and convenient use of facilities by all children and teachers;

— Consistent and organized cleaning and maintenance of toilets, hand
washing and drinking water facilities by all children;

— Roles for older children to help and monitor younger children in using
facilities and maintaining school cleanliness.

Sanitation and health. The main impact of sanitation is not a culture but
human health. The sanitation became the necessity, and a part of culture. But in
every case the human health protection has always been a top priority.

Access to adequate sanitation is extremely limited in many communities
with a high prevalence of HIV/AIDS. Those with compromised immune
systems, such as HIV/AIDS patients, are more prone to common illnesses and
diseases, especially diarrhea [3].

If access to improved sanitation increased, diarrheal disease could subside,
providing much need relief to those suffering from HIV/AIDS. In a study of
HIV/AIDS individuals done in Uganda, the presence of a simple latrine reduced
the risk of diarrheal disease by 31 percent [9].

Conclusion. Sanitation is the easy word with the principled impact of
human health, of human well-being, of the culture, which defines the nations.
Sanitation divides the world into many parts. Depending on the sanitation level
we can define the level of the countries. The goal of the world organizations,
which want to improve sanitation level, is to decrease the negative impact of
lack of sanitation, needless deaths of children, and people in affected regions. In
highly developed countries it is important to protect the public health against
negative impact of insufficient sanitation. The rich counties offer high level
education in the field of sanitation to help their countries and all people in the
world through education as a strong weapon against insufficient sanitation.
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Heo0xoquMocTh CAHUTAPUH U IKOJIOTHYECKoe 00pa3oBaHHe
C. llltanko, U. lllkyareroBa

Crosaykuu mexuuueckuii ynusepcumem bpamucnasul,
Cnosaxus

KioueBble ciioBa 1 q)pafil)lt BOILOCH36)KCHI/I€; 3ApaBOOXpaHe-
HHUEC, CAaHUTapHs,; KaHaJIU3alus, OTBEACHUE CTOYHBIX BOI.

AnHoTaumsi: PaccmaTpuBaeTcs TpoOiieMa YIydIeHHs] CaHH-
TapHBIX YCJIIOBUH C TOYKU 3PEHUSI TPEX OCHOBHBIX KPUTCPUEB: HE0O-
XOJUMOCTH, JKOJIOTHYECKOW KyNbTyphl W Om3Heca. Cucremarnde-
CKOE€ OTBEJCHHME CTOYHBIX BOJ MPEACTABISACTCS OTIUYHBIM MpUMeE-
pPOM BBICOKOPA3BHUTON HuBMIM3AIMU. [IpobieMa ycToiddmBOTO pas-
BHUTHS OKPY’KAIOIICH Cpelibl, II00abHAs HEXBAaTKa BOJBI U SHEPTUU
TECHO CBsI3aHa C MPOOIEMON YIIyUIICHH CAaHUTapHBIX ycioBuit. I1o-
Ka3aHa HEOOXOAMMOCTh YIIYYIICHHsSI CAHUTAPHBIX YCIOBUH, CPaBHHU-
BaeTCs ypOBEHb CAHWTAPHBIX YCIOBHH B Pa3HBIX CTpaHax MUPA.
Taxke KpaTKO IpeCcTaBiICHA KOMIBIOTEPHAs cXeMa sl MPOEKTHU-
pPOBaHHA CUCTEMBI KaHaM3auu B CIIOBaKUN.

© C. lrtanko, U. IlIxynTerosa, 2013
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