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Water removes waste products including toxins that the
organs’ cells reject, and removes them through urines and

faeces
3. Transport of nutrients
Water participates in the biochemical break-down of food.




Drinking water

4. Body temperature requlation

Water has a large heat capacity which helps limit changes
In_body temperature in a warm or a cold environment.
Water allows the body to release heat when ambient
temperature 1s higher than body temperature. The body
begins to sweat, and the evaporation of water from the
skin surface very efficiently cools the body.

5. Elimination of waste

Water Is an effective lubricant around joints. It also acts as
a ,,shock absorber* for eyes (removes impurities), brain,
spinal cord and even for the foetus through amniotic fluid.

Water is at the center of life. Thisi1s why nobody can
live more than 3 to 5 days without any water intake.




Moistens tissues
such as those in
the mouth, eyes and
nose

Protects body
organs and tissues

Helps prevent
onstipation

Helps dissolve
minerals

and other nutrients

to make them
accessible to the body

Regulates
body temperature

Lubricates
joints

Lessens the burden
on the kidneys and
liver by flushing

out waste products

Carries nutrients

and oxygen to
cells
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http://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/multimedia/functions-of-water-in-

the-body/img-20005799



ntracellular flui
weight of an adult male, or 66% of to y water

+ Extracellular fluid (ECF) — 20% of the total body
weight of an adult male (15 liters of water).
Extracellular fluid is divided into intravasculary fluid
- blood plasma and interstitial fluid - tissue fluid




~ little water content has tot




Percent of Water in the Human Body
100% 80%  70% 50%
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Average total body water (TBW) as body weight percentage

Age Males Both Females
0 - 1 month 76

1 - 12 months 65

1-10y 62

10-16y 59 57
17-39y 61 50
40 -59y 55 47

60 y and older 52 46

The water content of the body changes:

with age - about 75 % in the newborn, usually less than 50 % in the elders,
with the total fat (10 % H,0O) and muscle (75 % H,O) content,
a lean person has high TBW, an obese person has low TBW 2

http://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/multimedia/functions-of-water-in-the-body/img-20005799









How much should you drink water every day?

Water Is essential to good health, yet needs vary by
individual

5 -8 cups (1.5 liters) or more a day

Water is still best because it's calorie-free, m

readily available




Drink a glass of water or other calorie-free or low-

calorie beverage with each meal and between each meal

cz.123rf.com




Total renewable water resources, 2011 (m’ per capita per year)
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ACCESS TO SAFE WATER |
Global Clean Water Supply as % Population /
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WHO: Pacific Institute, report 2004

Note: inhabitants without access to harmless drinking water
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unicefconnect.wordpress.com

average distance

six kilometers!

WHAT'S A TOILET WORTH?

LACK OF ACCESS TO SANITATION COSTS THE WORLD USS$260 BILLION YEARLY
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www.worldbank.org/water
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Without water isn "t life

>

>

- Flushing toilets x by drinking water!?!

> Rain water - reservoirs, v amount; new - max.6 litres !

“by
® S
A Y |

cz.depositphotos.com/51610860ustock-photo-pflushing-toilet.cz fyzmatik.pise.cz v



Water resources aren’t inexhaustible!

Water ?ﬂﬂ
in ice and snow
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Atmospheric water .... 0,0009 %
Freshwater lakes ..... 0,0093 %
Damps .... 0,0004 % :
Rivers, streams ..... 0,0001 % s
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L \Water Cycle Overview

BOUNDARY LAYER
(AND EXCHANGE
WITH FREE ATMOSPHERE)

RIVER DISCHARGE

Google:slideshare.net




What are the sources of water pollution? —
. S

Indirect contaminant Sources
Main: Agriculture and Industry

Urbanic areas gt

Direct sources include wastewaters from factories,
refineries, waste treatment plants, animals etc

[ Mok

karvinsky.denik.cz zenergo.cz http://vtm.e15.cz/ekozemedelstvi-vybrat-soulad-s-prirodou-ci-pesticidy



Breakdown of freshwater use

70%

IRRIGATION

Reasons: growing populatior
of food and feed (animals)...




estrogenic_hormones - contraceptives, aj. — they can cause
change of sex the water organisms - fish — bad effect on

reproduction, deformations of fish body, low weight, growth...
I Endocrine disruptors — hormonally active substances

- Question: Do you know — what“s the consumption
of safe-water for 1 person/day? InCR .



Endocrine disruptors

» affect the hormonal system at all levels ——_—
» similar structure to hormones

» may occupy receptors

» may modify receptors

» Impaired hormon pathways

» conected with metabolic diseases, DM, impaired reproduction,
reduction number of sperm

» changed sex of fish, other water organisms(crayfish) — the
Impossibility of reproduction, growth retardation



What are the effects of water pollution?

for animals (due to these organisms having
bioaccumulated toxins from the environment

~ unbalanced water ecosystems
~ effects are specific to the various contaminants
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What are the ways we can take to decrease
those problems?

VY. ‘VV. [ ol

e

> In our everyday lives — all activities
to minimize pollution and save water !!!




Why is wastewater treatment so important ?

Do you know who they are ?7?7?

In 2011 reported 600,000 case !




C di t itted to h th
R

Baclerna D scase Eflects
Bacteria Typhoid fever Diarrhoca, severe vomiting, swelling
of the spleen, inflammation of the
intestine; often fatal if untreated
Cholera Diarrhoea, severe vomiting,
dehydration; often fatal if untreated
Bacterial dysentery Diarrhoea; rarely fatal except in
infants without proper treatment

Enteritis Severe stomach pain, nausea,
vomiting; rarely fatal
Viruses Infectious hepatitis Fever, severe headache, loss of

appetite, abdominal pain, jaundice,
inflammation of the liver, rarely fatal
but may cause permanent liver damage

Parasitic protozoa  Amocbic dysentery  Severe diarrhoea, headache, abdominal
pain, chills, fever; if not treated can
cause liver abscess, bowel perforation
and death

Giardiasis Diarrhoea, abdominal cramps,

flatulence, belching, fatigue

Parasitic worms Schistoso miasis Abdominal pain, skin rash, anaemia,
chroni fatigue, and chronic general ill
health

www.greenpaskonline.org/english/environmental-components.php?id=02-03-02-00



Typhoid Fever Epidemiology

Salmonella typhi

Latin America, the Caribbean, and Oceania (80% of cases
come from Bangladesh, China, India, Indonesia, Laos,
Nepal, Pakistan, or Vietnam) — wastewater contaminating
rivers — contaminatig sources of drinking water (poor

sanitation)

Danger: school-aged children and young adults
High incidence among very young children and infants !
WHO: kills about 4.000 children/day worldwide




Typhoid fever

Salmonella typhi

cases of typh0|d fever (musttest sen3|t|V|ty)

Multidrug-resistant S typhi is, by definition, resistant to the
original first-line agents, amp|C|II|n chloramphenlcol and
trimethoprim-sulfamethoxazole

Vaccination

Education



Waterborn disease 1

Table 4. Average number of communities with contaminated water
in >25% of samples by district, Israel 1985-97°

District Years
1985-87 1988" 1989° 1990-91 1992-93 1994-95 1996-97

Jerusalem 2 0 10 4.5 0 0.5 0
North 47 29 125 [ 24.5 13 8
Haifa 7 ) 15 7 0 0.5 0
Central 10 b 31 17 5.5 3 1
Tel Aviv 0 0 0 0 0 0 0
Ashkelon 2 4 16 5.5 5 3 1
South 1 0 5 1.5 0 0 a
Total 70 46 202 1125 35 20 10

* Source: Department of Environmental Health, Ministry of Health, 1999
" Includes all of 1988 and the first 3 months of 1989 when the standards changed.

® Includes the @ months from 1 April to 31 December — that is, the first peniod governed
bry the new regulations.,

* Reported by WHO: Bull World Health Organ vol.78 n.12 Genebra Jan. 2000
*  http://dx.doi.org/10.1590/S0042-96862000001200015




Waterborn disease 2

Table 3. Reported cases of waterborne enteric disease, total number of cases of enteric disease, and
proportion of total disease identified as waterborne in community and non-community water
sources, Israel 1976-977

Disease Year
197680 1981-85 1986-90 1991495 199697

Shigellosis

Waterborme 6557 10 180 1524 260° ]

Total (%) 32 839 (20) 44 152 (23.1) 29 070 (5.2} 25 874(1.0) T274 (0}
Salmonellosis

Waterbame 979 157 244 260° 0

Total (%) 10 101 (9.7) 12 386 (1.3) 17 127 (1.4) 28 986 (0.9) 11 481 (0)
Typhoid

Waterbarme 112 Kl {0 ] ]

Total (%) 596 {18.8) B29(12.1) 216 (0) ] ]
Total all causes

Waterbome 7648 10 413 1768 220 1

Total (%) 43 536 (17.6) 57 167 (18.2) a6 413 (3.8) 54 984 (0.9) 18 788 (0)

* Source: Epidemiology Departmant, Ministry of Health, 1999,
b See footnote b Table 2.

+  Reported by WHO: before and after new regulations (1989)
+ Bull World Health Organ vol.78 n.12 Genebra Jan. 2000
+  http://dx.doi.org/10.1590/S0042-96862000001200015




Technology of wastewater treatment
1. Flocculation
2. Sedimenattion
3. Filtration
4. Sanitation (desinfection)

aluminium sulfate used)




aLlu JUU C — AV C U JU U . odl U

gravel, charcoal - remove dissolved particles, such as
dust, parasites, bacteria, viruses and other chemicals,
esspec. organic substanties, but hormanlly active

compounds (endocrine disruptors) — big problem !




parasites, bacteria, and viruses, and to protect the water
from bacteria when it i1s distributed to households,
offices, schools ... for common use




How a Water Treatment Plant Works

Coagulation - special Sedimentation - the dirt settles to
compounds remove the dirt the bottom and the water becomes
particles from the water cleaner

From wells or
lakes or rivers
to the plant....

Filtration — water passes through Disinfection = m
kills the germs AMERICAN WATER

filters to purify it further. n
4
» From the
F water

= < tower to
your

home!

Google: http://beckart.co.uk/wastewater_treatment/continuous_sedimentation.php



Restricted

water —
agricultural and
Class BIC landscape reuse

g
d gt treatment
Indirect potable
(drinking) reuse
Disinfection l ng)
with chilorine Flltration
Wastewater and/or ultra Recycled Industrial and
sludge for violet (UV) light water domesti; reuse
processing Class A {non drinking)
(see Figure 2)
Agricultural
reuse

Google: saferenvironment.wordpress.com



Principles for water purification



https://www.youtube.com/watch?v=aMcamQJxFHs
https://www.youtube.com/watch?v=JL3y1CWhirQ
https://www.youtube.com/watch?v=5uuQ77vAV_U

What Is drinking water ?

F

t

a long period and will no

cause harm !

Safe drinking-water Is defined




2. fighting with infectious diseases transmitted by water

» In 2011 reported 600,000 cases of cholera !

Every year bad quality of water cause death 1,8 milion
of children under15y. = (4.000/day)!!!

> 88% of all diarrheal diseases are caused by
contaminated water and bad or lack sanitation




walternorne diSeases

Sanitation: the provision of clean drinking water
and adequate wastewater disposal(treatment plant)




What sources for drinking water we can use?

- reservoir of drinking water

- surface water reservoir

- supply capitol Prague

- from 1972 Y.

- suplementation : 76% of consumption

Performance: 6,93 m?3/s of water

www.wikipedia




Definition:

Infiltration




Principle of surface w.-treatment for drinking

WATER TREATMENT PLANT
SURFACE WATER SUPPLY

Preliminary Treatment

2 B> o P
Eafo"ﬁivc .&wdﬁ"s e —— Chemical hlorination
- sc‘:ﬁ:‘ 4 Low Lift Pump Well Coag ulls I

1

o Y L YA

7 Flocculation 6 Coagulation
8 Sedimentation Basin

Post- 9 Sand Filtration 142
lorination Elevated Water
uoridation Storage Tower

13 High Lift Pump Well

X

To Distribution System

Google: kullabs.com



The level that can be exposed day
after day for a lifetime without adverse health effects

Presence of alfa activity







Notes: *KTJ - colony forms units of bacteria
** individual supply — for less than 100 person
***public supply — more than 100 person




4. coliforms bacteria KTJ/10C
KTJ 10

Note:  KTJ* — colony forms units of bacteria (CFU)







For newborns (especially under 4-5 weeks) water supplements can be
risky
Babies under two months should not be given supplemental water.

Infants:

max.50 |
Oustany  [mex002  |max050 |

Benzo(a)pyren
Zelezo (nanogramy/litr)

KTJ— kolonie tvofici jednotky), dop. — doporuéeng mnodstvi, max. — maximalni mnodstwi




Compliance levels in water supply zones exceeding
1000 m’” per day as an average or serving more than 5000 persons

2005 2006

2007

Left column Microbiological parameters

E.coli 99.5 99.7 99.8
I ICICIE  Enterococci 97.4 99.7 99.7
Chemical parameters
Arsenic 100 100 92.9
BaP 99.3 100 100
Bromate 96.4 100 100
Copper 100 100 99.7
Lead 100 100 99.3
Nickel 100 100 98.5
Nitrate 99.5 99.4 99.3
Nitrite 100 99.8 100
Total pesticides 100 100 99.3
Indicator parameters
Aluminium 100 99.4 100
Ammonium 100 99.8 99.9
Chloride 99.9 100 99.8
Cl.perfringens 98.5 100 100
Colour 99.7 99.7 99.8
Conductivity 100 100 99.9
pH 99.9 99.7 99.5
Iron 99.4 98.5 98.0
Manganese 98.9 98.5 97.9
Odour 100 100 99.9
Oxidisability 99.9 100 99.8
Sodium 99.9 99.9 99.9
Sulphate 100 99.6 99.8
Coliform bacteria 97.5 100 100
TID and tritium 100 100 100

All other DWD parameters had full compliance in the three reporting years.




WATER: historical public health

ontaminated water has been Identitied with disease

spread throughout history and was not properly descrlbed

untll the 19 century (germ theory Ve
Proteobacteria Vibrio cholerae $55%

Robert Heinrich Herman Koch 1843 — 1910 Wikipedia ?

German physician, microbiologist, Identifying the specific
causative agents of tuberculosis, cholera and anthrax (infection

diseasis).






http://www.youtube.com/watch?v=_R_vpNQ0fJc
https://www.youtube.com/watch?v=5uuQ77vAV_U
https://www.youtube.com/watch?v=JL3y1CWhirQ

Important links:

www pages of Department of Hygiene and Epidemiology 1.Faculty of
Medicine, Charles University, Prague



http://hyg.lf1.cuni.cz/

