WATER POLLUTION



Water, air, land ....

T'he solution
against pollution
IS dilution.






The body of an adult
human consists of 75%
water:

Water is:

78% of the brain;
86% of the blood;

7 1T% of the heart;
84% of the liver;
70% of the muscles




<

Physiological significance

1 Recommended daily
water consumption: 1,5-2
litres. A man can not stand
more than 2-3 days
without water.

Clean water is essential:

In industry;

In agriculture;

In household;

iIn other important areas of life;



The role of clean water in our everyday life

Why is clean water important to our
body?

nutrient transport;
temperature control;
flexibilty;
detoxification;
digetsion;

prevents dehydration;



water distribution
water metering
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Running water e Scouring =) New pollution

|

Buying bottled water (=== Bad taste, odour wat¢z=——= Cl_ﬂorine

L

* irritating eye and skin;

* contacting with acids toxic gas
are liberated;

 do not mix it with other household
cleaners;

——




Contaminants
in the tap

Physical contaminants:
organic substances, suspended solids

Biological contaminants: bacteria,
spores, fungi...

Chemical contaminants:
chlorine, hormones, urine residues



Wastewater treatment

Types of wastewater:

Rainwater: it is no wastewater — it is wastewater
due to the environmental pollutants getting
into it from the neighbourhood;

Municipal wastewater: contaminated due to
human activities;

Settlement wastewater: see above +
contaminantes of industrial activities:

Industrial wastewaters: its rate difffers from
industry to industry;



Pollutants

I. Organic pollutants

persistent substances
microbial contaminants

I. Inorganic pollutants

nitrogen
phosphorus
cyanides
toxic metals



Cleaning groundwater

Its most common contaminants:

aggressive CO,;
dissolved iron — Fe |l salt;
manganese;

Possible solutions:

de-acidification;
removal of iron;
removal of manganese;



Physical waste water
treatment

stone, gravel grip;
grid;

sand trap;

grease trap;
decanters;
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Disinfection

Purpose: to destroy microorganisms, eliminate
their infectivity;

It is done through irreversible influence of enzyme
systems;

|

Destruction of a
living organism,;

Irreversible!




Home water purification

More and more pollutants:

In bones;
In brain;
In kidney;
in liver;
e.g. heavy metals === dioxins == cancer,
diabetes;

purchase of water purification equipment is
recommended,;

Their proce is high, but insures more
productive environment;



Hormones in drinking water

Budapest: 20 tons of drug gets into the water per year;
mainly in urine;
they have impact on aquatic organisms;

female sex hormones: reduced reproductive ability
of frogs, as well as the proportion of male fish
reduces;



Drinking water and cancer

drinking water with changed structure helps
patients;

e.g.. water with reduced deuterium content;

tumors develop only in an acidic environment;



=

reversing the aging external use;

Process; emollient, treatment of
Neutralization of the acne;

deposited materials; eczema, insect bytes,
pain relief, diabetic ulcers,
strengthening, immune treatment of fungal,
system stimulant; food disinfection;

intestinal detoxification;

Alkaline water — aerated water



Key questions

What are the main types and effects of
water pollution?

How to measure water quality?
Point source vs non-point source

What are the main sources of water
pollution?



« Compounds containing carbon atoms
— natural examples: sugars, amino-acids and oils;

— examples of human origin: pesticides, solvents,
Industrial chemicals and plastics;

Table 22.2 Some Synthetic Organic Compounds Found in Polluted Water

Compound

Some Reported Health Effects

Aldicarb (pesticide)

Benzene (solvent)

Carbon tetrachloride (solvent)

Chloroform (solvent)

Dioxins (TCDD) (chemical contaminants)

Ethylene dibromide (EDB) (fumigant)

Polychlorinated biphenyls (PCBs) (industrial chemicals)
Trichloroethylene (TCE) (solvent)

Vinyl chloride (plastics industry)

Attacks nervous system

Associated with blood disorders (bone marrow suppression); leukemia
Possibly causes cancer; liver damage; may also attack kidneys and vision
Possibly causes cancer

Some cause cancer; may harm reproductive, immune, and nervous systems
Probably causes cancer; attacks liver and kidneys

Attack liver and kidneys; possibly cause cancer

Probably causes cancer; induces liver cancer in mice

Causes cancer




Compounds containing other elements instead of coal;
— examples: acids, salts and heavy;

poorly degradable;

lead;

— in old paints, industrial pollutants and leaded fuels;
mercury;

— accumulates in muscles of top predators in the open
ocean;



« comprise unstable isotope atoms, which radiate
spontaneously;

* Sources.
— mining;
— processing of radioactive material;
— nuclear power plants;
— natural resources;



* |t occours when hot water
generated by industrial
processes is emitted into
watercourses;

* |nvolved organizations

— The temperature
influences the
reproductive cycle, thhe
intensity of digestion
and respiration;

— Hot water contains less
dissolved oxygen (DO)
than cold water;

Water temperature (°C)

=

. 0.0065 0.0141
Dissolved Oxygen Capacity (g O, per L H,0)




\Water-associated diseases

* Primary causes of water-associated diseases:
— indigestion, which can be fatal;

— At the beginning of the 1990s widespread cholera
epidemics occurred in South America that often
resulted in death;

— In North-America there may happen water-associated
diseases;



* The biggest epidemics in US history
— Cryptosporidium
— Stomach parasitesthat cause symptoms similar to influenza;

— Fecal Coliform — intestinal bacteria;

* |t indicate sthat stool is in the water:
 Human and animal intestines from natural organisms;

* tea consumption;
* malaria;
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Plasmodium falciparum ring-forms and gametocytes in
human blood.
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Plasmodium | Latency period [Form of malaria| Comeback of bouts
P. falciparum ngg()ef?i](s)g )(1%) Malaria tropica [Irregular or continuing
P. malariae |16-50 days Malaria quartana [Every 72 hours

P. ovale llozn_glei ((1? (})ISA) X Malaria tertiana [Every 48 hours

P. vivax llozn_glegr ((1? (})I;) X Malaria tertiana |Every 48 hours




Malaria risk areas
Legends — white: free, yellow: rare, red: risk, burgundy: great risk,
profilaxis (preventive treatment) recommended



MUNICIPAL WATERSHED

THIS IS YOUR
DRINKING WATER




What is water pollution?

Any chemical, biological or
physical changes of
water quality that has an
adverse impact on living
organisms or makes
water unsuitable for the
intended use.



What is water pollution?

f‘), b\ WHO:

B R - * 3.4 million premature
SR s death per year, due to
lllnesses from water;

* 1.9 million death per
year, due to diarrhea;

« USA: 1.5 million
diseases per year,




What is water pollution?

Infectious pathogens: |
bacteria and viruses derived from animal
carcasses;

Oxygen requiring waste:
paper mills and food processing by-products,
organic waste which need oxygen;

Inorganic chemicals:
acids and toxic chemicals often derived from
runoff, industrial by-products and household
cleaners;




What is water pollution?

Organic chemicals:
oil, gas, plastics, detergents, often resulting from the
iInfluence of industrial by-products and cleaning products;

Plant-derived nutrients:
often from agriculture, urban waste water from soluble
fertilizers, nitrates, ammonia and phosphates;

Sediment:
soils and sludges from soil erosion may disrupt
photosynthesis, may destroy spawning-grounds, may
clog rivers and other waterways;

Thermal pollution and radioactivity:
mainly from thermal power plants;




How to measure water quality?

Bacteria numbers: prS

’ Yo I
B |
e i
- -

,fecal coliform” bacteria from the L
intestine of warm-blooded animals; & "Soaad

* Fresh water quality:
if 100 ml of water is free from
bacteria;

« Avalaible for swimming: N
if < 200 bacteria is found in 100 ml |
of water;

Sources:
human sewage, animals birds,
raccoons, etc.
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How to measure water quality?

Water 50 (opm at 20°C Dissolved oxygen:

ey BOR (Biological Oxygen
Requirement)... the amount

oxygen consumed by

depleting organisms in the

water;

Chemical analysis:
examination of the presence
of inorganic or organic
compounds;

Suspended sediment:
water purity;

Slightly
polluted

Moderately
polluted

Heavily
polluted

Gravely
polluted




How to measure water quality?

Indicator species:

* organizations that provide
information on the health
status of water tested:

» oysters and mussels filter
the water;




Sources, types and effects of
water pollution

> Point sources

> Non-point sources

Do (ppm) at 20°C

> Water quality




Point- and non-point sources

NONPOINT SOURCES

& 2004 Brooks/Cole - Thomson Learning



Major sources of water pollution

Agriculture:

* sediments, fertilizers, bacteria
from animals, food processing,
and salts from over-irrigation;

Industry:

factories and power plants;

Mining:
surface toxic materials, acids,
sediments;




FHOTO: FARH SAFCTUARY




Key questions

Freshwater pollution: What are the biggest
problems of the rivers?

Developed vs developing countries

Pollution of lakes: Why the lakes and reservoirs
are more vulnerable?

What is eutrophication?



Pollution of running waters

The natural state of rivers and
Streams can recover quickly B
after a moderate water
pollution if the flow is not
reduced.

 The process natural
biodegradation;

|t does not operate, if it is
overloaded or the flow rate is
reduced

|t does not operate in case of
non-biodegradation polution



Pollution of running waters

> Curve: decline ofoxygen > [Factors affecting the improvement
levels | of walter quality

Dissolved
oxygen
(ppm)

Biological |
oxygen
deman

Recovery |
Septic ZoN€ Zone

Decomposnion
| Zone

© 2005 Brooks/Cole - Thomson

What factors affect the reduction in oxygen levels?



Two worlds

Developed countries

The US and other developed
countries, despite the population
increase and economic growth,
significantly reduced emissions
from point sources;

* The problem is the non-point
SOurces;

* Toxic chemicals also pose a
problem toxic chemicals also
pose a problem;

e Success:the Thames;




Developing countries:

Serious and growing problems

half of the world's 500 largest
rivers are heavily polluted;

wastewater treatment would
require a minimum financial
contribution;

iImpeachment of polluters
cumbersome;

in China, 10% of waste water
IS cleaned;

a small percentage of
economic growth would be
sufficient to clean waste
waters;



Ganges, India

holy river (one million people per
day immerse into it in holy piety);
350 million people (third-of the
country's population) live in its
drainage basin;

slight sewage treatment;

used for bathing, drinking,
household, etc.;

dead bodies (ashes, or non-
burnt bodies) are thrown into the 3
river;

GOOD NEWS: the Indian
government is working on the
problem;
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Pollution of lakes

Dilution as a way of solution for
the lakes are less effective:
— slight vertical mixing
— low water flow

makes them more vulnerable R
 toxins are depositing

 the ykill living creatures of the
lake bed;

« atmospheric deposition;
 disruptions in the food chain;




Aquatic food
chain at Great
Lakes

A

Herring gull eggs
124 ppm

Zooplankton - : . | Lake trout
0.123 ppm et 4.83 ppm

Rainbow smelt
1.04 ppm

& 2005 Brooks/Cole - Thomzon



Eutrophication of lakes

il Eutrophication:
>~ gl o nutrient supply of lakes
and blocking sunight mostly comes from plant

nutrients (nitrates and
phosphates) nutrient supply
of lakes mostly comes from

bogniode plant nutrients (nitrates and
| phosphates);
ke Q warm and dry weather favours

for blooming of algae;
U reduces photosynthesis;

4. . increasing the 4 deuterium level in the water
Sl reduces by decaying algae;
5. Water becomes 1 decaying fish smell bad;

deoxygenated - fish die



Pollution of lakes

Eutrophication

_ Nitregen compounds

ey

Discharge of untreated
municipal sewage

8
(_nitrates and phosphates) R . t&
:" ==l | i ‘L

- .-.DiSu‘Jharge of /y;& Natural runoff
- = detergents — (nitrates and
[phosphat_gs} - phosphates)

Manure runoff
i from feedlots
Discharge of treated s {nitrates, phosphates,
municipal sewage o ammonia)
{primary and secondary '
treatment: nitrates - 4 =n Runoff from streets, ~ 5.5,
; — b lawns, and construction
and phosphata.s} Lake ecosystem o Rl

nutrient overload S - . phosphates)

and breakdown of -
chemical cycling . : e
Runoff antt-erosion
(from cultivation,
mining, construction,
and poor land use)
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Eutrophication of lakes

Solutions:

 advanced wastewater
treatment (N, P);

* household detergents;
 soll protection;

* removing weeds along the
lake;

 intake oxygen or fresh water
admission:;

C

Schematic Diagram showing effects of algal bloom on water
quality. (A} Abundant growth of algae in sunlit shallow water
when nurrients are abundant. (B) In colder weather, algae die
and sink to the lake bortom. (C) The next growing senson, more
algae thrive at the surface while older material decays at the
bottom, increasing BOD and relensing more nutrients to fuel
MeEw growih.



Soil water

* Why groundwater pollution is a serious
problem?

* How big is the problem?
 \What are the solutions?



Lard
surface

e N A iater tablas,
2R Water tabley Surface water

tg[at'ad'qughaé Sk T

Water (ot ground water] held by molecular attraction
surrounds surfaces of rock particles

All openings below watear table
full of ground water




Soil water

Soil water can be contaminated

It can not be cleaned;
* |ow dilution and distribution;
 invisible pollution;

e primary source of water for
irrigation and drinking water;

* removal of pollutants is
DIFFICULT!




Pollution of soil water

> Low flow rate > [Few bacteria
> Low oxygen concentration > Low temperature

*%
"l .

-

L4

Hazardous waste storage well

P e

Runoff on AN
o Salting ~
coal surface the roads™
mining\ N by
~N_ . Groundwater,——
.' ll'—H\

weII . ...--...... — v

\ aste storage

'\{\ . |l ] _I - P \
. . i ~ e
M’ﬁr.__l B

R |

Accidentald N ; Y 0 Pollution trickling down
- . release SEIET A p— from a defective pipe
- \ -' - - _ Dispersion
o

Limited water storage

Groundwater
flow
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Soil water

pollution passes in plumes;

Hydraulic
Frac Wells

Ground Surface

soll, rocks, etc. act as a
sponge;

the treatment does not
work (low oxygen level, low
flow, low temperature); Groundwater,

containing ¢
Chlorinatad

salvents Clean Sroundwater

Installed
PRE

non-degradable materials

accumulate;



Solutions

Prevention

Find substitutes for
toxic chemicals

Keep toxic
chemicals out of
the environment

Install monitoring
wells near landfills
and underground
tanks

Require leak
detectors on
underground tanks

Ban hazardous
waste disposal in
landfills and
injection wells

Store harmful
liguids in

aboveground tanks

with leak detection
and collection
systems

& 2005 Brooks/Cole - Thomson

Groundwater Pollution

Cleanup

Pump to surface,
clean, and return
to aquifer (very
expensive)

Inject
microorganisms to
clean up
contamination
(less expensive
but still costly)

Pump
nanoparticles of
inorganic
compounds to
remove pollutants
{(may be the
cheapest, easiest,
and most effective
method but is still
being developed)

Prevention is the
most effective
and the cheapest!



Prevention of soil pollution

> Watch aquifers!

> Use less hazardous components!

> Apply leakage reseraching systems!

> Strictly regulate the operation of
hazardous waste landfills!

> Hazardous maetrilas should be stored
above the ground!



Pollution of oceans

How much pollution can tolerate the ocean?

Coastal Zones: How does the pollution influence coastal
zones?

What are the most important sources of ocean pollution,
and what to do?

Oil spills



Pollution of oceans

The oceans can disperse a large —
amount of pollution if they are
not overloaded.

« pollution is the most critical at
the most populous coastal
ZONes;

 wetlands, estuaries, coral
reefs, mangrove swamps;

* 40% of the world's population
lives within a 100-km distance
from the coasts;




Mangrove marshes




Baltimore
i

stuaries




Pollution of oceans

« large amounts of untreated
sewage (viruses);

» |eaking sewage settling
tanks;

3 « runoff:
« algae bloom facilitating by
_ the nutrient-rich environment;
« death zones (NO, DO);
 air-born toxins;
 oll spills;




Pollution of oceans

Industny Cities — Urban sprawl — Contruction sites
Mitrogen oxides from autos  Toxic metals and Bacteria and Sediments ate washed into watenways,
and smokestacks; toxic 0il from streets and ¥irlses fram Sewers chaoking fish and plants, clouding
chemicals, and heawy parking lots pallute and septic tanks weaters, and hlacking sunlight.
metals in effluents fow wigters: sewage contaminate shellfish
into hays and estuarnes. adds nitragen and heds and close Farms
phosphons. = beache_s; r_unnff Run off of pesticides, manure, and
| af fertilizatian from fertilizers adds toxing and excess
lzwns adds nitrogen nitrogen and phosphomns.
e and phosphorus.

Excess nitrogen causes explosive
grovath of toxic microscopic algae,

—  poisoning fish and marine mamrmals.

Clused

CI[IS.EI:I MShBllrsh I:IEEIE
D beach Oxygen. deﬂleteﬂ

l‘ﬂﬁﬂ

{ Red tides

Toxic sediments
Chermicals and toxic metals
contaminate shellfish heds,
kill spaening fish, and
accumulate in the tissues
of bhottam feeders.

Healthy zone
T Clear, oxygen-rich waters
; gk __*.,«f Oxyyen-depleted zone promote growth of plankton

¥ Sedimentation and algae  3nd Sea grasses, and supportfish.
overgrowth reduce sunlinht,
kill heneficial sea grasses,
Use up oxvgen, and dedrade hahitat.
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“Dead zones”, poorly oxygenated areas in the world's seas and oceans, are on the rise.

Bottom Dissolved Oxygen (mg/L)
July 21-27, 2008

by
W

NI /
De-oxygenated areas
Algal blooms triggered by nutrients can
28 .5 remove oxygen from water

\ ! ! T T T T T T Nutrient sources . St?ama deadbm:;?i ag ﬂleating.
- . 93 92, - 915 91 -90.5 950 B89.5 -89 Fertilizer runoff, sewage, animal wastes and others can be static for large
atmospheric deposits from burning of fossil sections of the year

& 2007 MCT
Tels R for static dead zones: Saurce: UNER.
Low oxygen levels make it difficult for Lack of water mix, like in the Gulf —
marine creatures and habitats to survive of Mexico or in the Baltic Sea O MAsin oy

Map of bottom water oxygen levels in mg/L (or ppm). Black line is less than 2 = Hypoxia. Data
source: N. Rabalais, Louisiana Universities Marine Consortium, map by B. Babin.

Media Credit: Stephanie Clark
This map illustrates the Dead Zone in the Gulf of
Mexico. The red area shows the least oxygenated water,
gradually shifting to well-oxygenated (blue) water.




A case study: Chesapeake bay

AN

'

AN

'

AN

'

~
e

The largest river estuary
the USA;

Relatively shallow;

The water slowly flows
into the Atlantic ocean;

P

=

PENNSYLVANIA

NEW YORK

®, Cooperstown

o RN

ATLANTIC
OCEAN

. ®s\ Chesapeake Bay

[ Drainage
basin
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I No oxygen [ Low concentrations

of oxygen

The biggets problem is the low dissolved oxygen level;



Solutions

Prevention

Reduce input of toxic

pollutants

Separate sewage
and storm lines

Ban dumping of
wasties and sewage
by maritime and
cruise ships in
coastal waters

Ban ocean dumping
of sludge and
hazardous dredged
material

Protect sensitive
areas from
development, cil
drilling, and oil
shipping

Hegulate coastal
development

Recycle used oil

Hequire doubile hulls

for oil tankers

B 2005 Brooksioke - Thomson

Coastal Water Pollution

Cleanup

Improve oil-spill
cleanup
capabilities

Sprinkle
nanoparticles
over an ocil or
sewage spill to
dissolve the oil or
sewage without
creating harmful
byproducts

(still under
development)

Require at least
secondary
treatment of
coastal sewage

Use wetlands,
solar-aquatic, or
other methods to
treat sewage

The key task for
protecting oceans is to
reduce or prevent the
flow of pollution from
land and from
watercourses to the
oceans.



Oil spills

\Y4

\Y4

\Y4

\Y4

\

sources: coastal wells, tankers, oil pipelines and oil
storages;

consequences: destruction of organisms, animals are
covered by oil and are isolated frorn air, buoyancy,
drowning;

significant economic impacts;
mechanical purification: scraping and absorbing

pollution:
chenrmical cleaning: coagulants and dispersants;



Oil spills

2 OF ALASK 4

Spill Affected Area

Exxon Valdez

and their immediate humanuse areas, and adjacent uplands to the
watershed divide. Fifteeen Hundred miles of coastline were affected

by the spill.

The Exxon Valdez Oil Spill Area includes the area enclosed by the
maximum extent of the oiled shorelines, severely affected communities

[y Exxon Valdez Spill Area

Severely Affected Communities
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Prevention and control

* How surface water pollution can be moderated:
point and non-point sources.

 How sewage treatment plants do work™?

* How the US is successful to reduce water
pollution? Clean Water Convention



Solutions: prevention and control of

surface water pollution
Non=point sources Point sources
> reducing runoff; > Clean Water Convention;
> establishment of buffer > Water Quality Agreerment
zones of vegetation;

\Y4

\Y4

reducing soil erosion;

Use just as many pesticides and fertilizer, as necessary!



Non-point sources




Non-point sources




Non-point sources

Prevent soil erosion, and use just as many
pesticides and fertilizers as you need!!




Point sources

The most developed
countries regulate water
pollution standards by
law.

Federal Water Pollution
Convention (Clean Water Act
in 1972, 1977 and 1987);

* it requlates water quality of
the navigable waterways,
streams, wetlands, rivers and
lakes;




Clean Water Act

Establish standards for the
most important pollutants!

Emissions should be regulated!

Treatment of sewage should be
prescribed! '

Destruction of wetlands should
be performed under
permission!

It does not sufficiently deal with
non-point sources of pollutants.

It envisages that all waterways
should be fished and
swimming.



Technological approach: sewage
systems

> It requires proper soil and maintenance

* a quarter of
American homes
has sewage system;

* it can be used in car
parks and other
public areas;

Perforated pipe

© 2005 Brooks/Cole - Thomson



A combined sewer
overflow is a
problem in many
older cities;

* EPA: 1.80 to 3.85
million patients
because of bathing in

contaminated water due
to a sewer overflow;




Technological approaches:
waste water treatment

Physical and biological treatment

Primary Secondary

‘ Grit ‘ ‘ Chlorine ‘
Bar screen chamber  Settling tank Aerationtank  Settling tank  disinfection tank

el

To river, lake,
or ocean

Raw sewage

from sewers {kills bacteria)

Air pump
-

Sludge digesterf'é‘“

Sludge drying bed

-] Disposed of in landfill or
ocean or applied to cropland,
pasture, or rangeland

& 2002 Brooks/Cole - Thomson Leaming




Primary
Iraatment

Gt 0 Primary:

; removes 60% of solid pollutants
and 30-40% of oxygen

demanding waste (physically);

Secondary:

uses biological processes for
breaking down at most 90% of
biodegradable wastes;

Tertiary:

uses advanced technology (in
the USA for decomposing of
only 5% of all wastes)
EXPENSIVE!

Disinfection:
Secnday | chlorine, ozone, UV
traatment

fank







Technological approach: developed
(terciary) waste water treatment

> uses physical and chemical processes;
> rermoves nitrates and phosphates;

> expensive;

> not widely used;



Groundwater

Contamination

Harmiful chemicals
rand pathogens may

leach intc groundwater
and shallow wells,

© 2005 Brooks/Cole - Thomson

Sludge disposal

Odors
Odors may cause iliness or
indicate presence of harmful gases.

.

Dust Particles LL L £
Particles of dried sludge carry viruses & lﬂlﬂ S o
and harmful bacteria that can be inhaled, fﬁﬁl . -
infect cuts or enter homes. ﬁ

!‘.
L

BUFFER s ? Esi
posure
ZONE ~ Children may walk or 488
play in fertilized fieldsZ#88
7 i
_ Livestock Pollsonlng
Cows may die after grazing
on sludge-treated fields.

-

Surface Runoff
Harmful chamicals

and pathogens may
pollute nearby streams,
lakes, ponds, and
wetlands.

- “"-'l‘—._‘,,__'-—_u..__,___,_‘.__‘
e ._‘-_:__"_N._
_'-"—_---:-_‘*‘_

-

its use as fertilizer



Reducing water pollution with
waste water treatment

Primary Secondary
A A
r N 4 Chlorine h
Bar screen  Grit chamber Settling tank Aeration tank Settling tank disinfection tank

To river, lake,
or ocean

Raw sewage
from sewers

(kills bacteria)

_Air pump ‘,

!
Sludge digester |

Disposed of in

d landfill or ocean or

; applied to cropland,
Sludge drying bed pasture, or rangeland
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* Primary and secondary waste water treatment



Technological approach:
use of wetlands to treat waste water

(1) Raw sewage drains by (8) Wastewater flows through
gravity into the first poal another perforated pipe
and flows through a long into a second pool, where
perforated PVYC pipe info the same process is repeated.

a ped of imestane gravel.

(2) Microbes in the limestone gravel (4) Treated water flowing from the
break down the sewage into second pool is nearly free of
chemicals that can be absorbed bacteria and plant nutrients.
by the plant roots, and the gravel Treated water can be recycled
absorbs phosphorus, for irrigation and flushing toilets.

@ 2005 Brooks/Cole - Thomson



Solutions

Water Pollution

* Prevent groundwater contamination

e Greatly reduce nonpoint runoff

e Reuse treated wastewater for irrigation
¢ Find substitutes for toxic pollutants

e Work with nature to treat sewage

e Practice four R's of resource use (refuse, reduce,
recycle, reuse)

e Reduce resource waste
® Reduce air pollution
e Reduce poverty

* Reduce birth rates

& 2005 Brooks/Cole - Thomson






Drinking water

How to clean drinking water? By using advanced
technology.

How can we purify drinking water in developing
countries?

What is the Safe Drinking Water Act?

Is the the bottled water a good response, or an
expensive idea?



Quallity of drinking water

> cleaning urban drinking water
> fear from terrorism

> cleaning rural drinking water

> Safety Drinking Water Act
> maximur contarminant levels (MCLs)

> bottled water



Cleaning of urban drinking water

Surface water:

to be removed from the
reservoir to improve the
quality;

it should be pumped to a
treatment plant, to reach
drinking water quality
standards;

Ground water:

usually needs little
treatment;




Cleaning of rural drinking water

Water purification is also
possible with simple
devices:

« water should be exposed to
heat and UV radiation;

« water should be filtered
through a fine cloth;

 small amount of chlorine
should be added to;




Waste water treatment




Cleaning of drinking water

* Chlorine dilemma ——
— Chlorine destroys organisms causing diseases;

— by-products of chlorine can be linked to many cancer
diseases, miscarriage or birth disorders;

— in Peru, chlorine was not used to purify drinking
water:

* 1991: huge cholera epidemic — 300,000 patients;

* Fluorine dilemma
— It prevents dental diseases;

— fluorinated drinking water may be associated with
cancer and kidney diseases;



Safety Drinking Water Act

* 54 countries have law on
drinking water;

* Inthe US, on the SDWA
adopted in 1974, the liability is
for EPA to set up standards
for drinking water;

« Maximum contaminant levels
(MCLs)




Safety Drinking Water Act

« SDWA cannot be not applied
to privately owned wells;

« where the drinking water
does not meet the standard

under SDWA, there
punishment will be imposed;




Bottled water

Thanks to multi-billion USD
iInvestment, today the tap
water is the safest in the US.

Bottled water is 240 times -
10,000 times more
expensive than tap water.

25% of bottled water is tap
water.




Bottled water

Every year, 1.4 million tons of
plastic bottles go in the trash
(USA).

During the bottling toxic vapours
occur.

The bottles are made of oil-
based plastics.

Bottled water does not need to
meet the SDWA standards.




What can we do?

- Water pollution -

* The soil of garden and courtyard should be improved by
natural manure or compost and avoid fertilizer!

* Minimize the use of pesticides!
* Do not use fertilizer or pesticides near water body!
* Grow or buy organic nutrients!

* Do not use bottled water unless the tap water is not contaminated.
Only recharge and re-use the plastic bottle with tap water!

* Compost food waste!

* Do not use water refreshing in the toilets!

* Do not discard unwanted drugs down the toilet!

* Do not pour out pesticides, paints, solvents, oils, antifreeze, or
other products that contain harmful chemicals into the sewer
or to the soil!

& 2007 Thomson Higher Education









What is the situation In
Hungary?

Water quality standarads

Spatial characteristics



Quality features and thresholds of surface
waters (extract from standard MSZ 12749) (1)

OXYGEN BALANCE

. 1. Il V. V.

Component
class

Dissolved O,, mg/L I 6 4 3 <3
Oxygen saturation,% | 80-100 138:?20 12&320 128:280 ><22000
BOI,, mg/L 4 5 10 15 > 15
KOI,, mg/L 5 8 15 20 > 20
KOI,, mg/L 12 22 40 60 > 60
Pantle-Buck index 1,8 2,3 2,8 3,3 > 3,3




Quality features and thresholds of surface
waters (extract from standard MSZ 12749) (2)

NUTRIENT BALANCE

. |l 1. V. V.

Component
class

Ammonium-ion, 0,26 0,64 1,29 257 | >2,57
mg/L
Nitrit-ion, mg/L 0,033 0,100 0,329 0,986 > (0,986
Nitrat-ion, mg/L 443 22,14 44 28 110,7 >110,7
Total phosphorous® mg/L 100 200 400 1000 > 1000
Total phosphorous? mg/L 40 100 200 500 > 500
PO,-P!' mg/m3 50 100 200 500 > 500
PO,-P? mg/m3 20 50 100 250 > 250
A-chlorophyll, mg/m3 10 25 75 250 > 250

1in case of releasing into non-still water, 2other




Quality features and thresholds of surface
waters (extract from standard MSZ 12749) (3)

MICROPOLLUTANTS, TOXICITY

. 1 1. V. V.

Component

class
Phenols, mg/m3 2 S 10 20 > 20
ANA-detergents, 100 200 300 500 60 500
mg/m?3
Q-oil and its 20 50 100 250 > 250
products, mg/m3

OTHER CHARACTERISTICS

6,0-6,5 | 5560 | <55
pH - 6,5-8,0 8.5-9.0 9.0-9,5 >95
Conductivity at 20°C, 500 700 1000 2000 | >2000
uS/cm




Quality system of surface water
(MSZ 12749) (1)

Class l. high quality water:

Q free from artificial contaminants;

 pure water of natural state;

U low solute content;

L oxygen saturation nearly complete;

4 low nutrient pollution and practically no waste bacteria;



Quality system of surface water
(MSZ 12749) (2)

Class Il. good quality water:

Q slightly loaded with external contaminants and bioavailable
nutrients, mesotrophic type of water;

4 diurnal and seasonal changes in the characteristics of the
oxygen balance, as well as the amount of dissolved
and suspended organic and inorganic materials do not
deteriorate the conditions of life;

[ biodiversity of aquatic organisms is high, however their
number is small, including micro-organisms;

J water is of natural colour and odour;
4 little sewage bacteria;



Quality sytem of surface water
(MSZ 12749) (3)

0 moderately polluted water, in which bioavailable nutrient pollution
may lead to eutrophication;

] sewage bacteria can be clearly detected;

0 seasonal and diurnal fluctuations of the oxygen balance, as well
as harmful substances may temporarily produce
unfavourable living conditions;

4 In the life communities, decrease in the number of species and
mass proliferation of certain species may also cause water
discolouration;

0 occasionally, odor and colour referring to contamination also
happens;



Quality system of surface water
(MSZ 12749) (3)

Class IV. polluted water:
A nutrient-rich water with exogenous organic and inorganic
materials, as well as wastewater;

] oxygen balance is between wide limits, anaerobic condition may
also occur;

O biodegradation of a large amount of organic matter, as well as
high bacterial and unicellular mass occurrence are
characteristic;

O water is cloudy, sometimes its colour is changing, algal blooms
may also occur;

[ concentration of biologically harmful substances may sometimes
reach chronic toxicity values;

O this water quality could adversely affect, higher aquatic plants
and multicellular animals;



Quality sytem of surface water
(MSZ 12749) (3)

Class V. strongly polluted water:

Q heavily loaded with organic and inorganic materials and
wastewater of different origin, sometimes toxic water;

1 bacteria content of the water approaches to that in raw
wastewaters;

O biologically harmful materials and the lack of oxygen limit
conditions of life;

U transparency of the water is usually small, muddy, smelly, its
colour is characteristics and changing;

O the concentration of decomposition products and pollutants is
very high, with chronic and sometimes acute toxic levels for
aquatic life;



FELSZINI VIZEK MINOSEGE HI. melléklet

Annex 3

Entékelés az MSZ 12749 szabvany alapjan
QUALITY OF SURFACE WATERS

Assessment to MSZ 12749 specifications

. Vessprinmi-Séd

Vesgprém "X

0 Ownigénhaztartis-Oxygen balance
T  Tapanyaghiztartas-Nutrient balance
Szegoll) M Miksobiolégia-Microbiological parameters
T S S Mikroszennyezbk-Mieropollutants
Yo B, E  Egyéb jellemzdk- Other parameters



Quality of surface waters of Hungary, oxygen balance (BOlI,, KOI, O,)
(Evaluation, water quality data, 2000, MSZ 12749)




Pollutant load capacity of surface waters and ground waters

KIEMELT VIZMINOSEGVEDELMI TERULETEK

Felszin alatti

11/4.

0 20 40 60 km
| Dunantali kézéphegység 7. Seigetkoz—Rébaksz—Rabavolgy 12, Dunadjvaros—Eresi kavicsterase PO = i
1 Mecseki karszt 7.a Zalavolgy 13. Solti siksdg—Sdrkoz—Mohdcs sziget
3. Villanyi karszt 8. Komairomi dblozet 14, Muravélgy —Drivavalgy -~ Orminsig
4. Mohdcsi siksg 9, Esztergomi dblozet 15. Ipoly vilgye
5. Biikk-hegység 10. Szentendrei sziget—Dunakanyar 16, Sajo—Hernddvilgy
. Aggtelek-Borsodi karszt 11. Csepeli-szigel 17. Métraalja—Blkkalja
18. Taktakoz—Bodrogkoz—Tiszahdt—Szatmari siksig (_,,\ 14
19, Zagyva felsd szakasz i o
II/7.
4]
ol
T 7/
% £ in
~ = Z— DT
A b % o
Y= (! y Yt 9 E'I:ti{]i'k wény
i ) k )
: \ stk e
i Ay i - | SOzl
by A
1 Yiirpal | Kisdjezdltds el ’ ,'; s
v 11 Ry Tofikszenimi “‘W/
Ry & Y s
\ a 1 \ Tiirky /
| . - Felszini
: Ciothk \ B IRTIH % - Merdtdr . J—?
¢ J L\q \ | D I. Balaton
{ ! \ " \ ;,\, ; .y 1/1. Balaton vizgyiijtSteriilete
! ¥ { t ] E - . m
3 { v ‘.!; [ N Csgepkd ' Bk IL. I[‘I'}’Jrlzb%z;sck ()és‘.d ud%?tteriiletek
L i ) - ! IO n O TIN - thukestsgia . Tatai t6 vizgy(jtéteriilete
) 5\-\_“\/_\/\-\’ | \}W\IKL\M[HHW},_\ hﬂh\‘i V) fSzentes \\‘ N Velencei 16 vizgyGjtoterilete
f \ w / oo P Oroshiza ~  Gyula 11/2. Dunakanyar
] L / { ° Budapest vizellatisi bazisa
y I Rackevei Duna
Y : oltodmervisitholy 13, Szelidi t6
/ Kapnsvir X - N [I/4. Mohdcsi vizkivételi mi
| /( T LB p e feletti Dunaszakasz
2 Sroped Makd j 1I/5. Komravolgyi tirozo
| I/1 bl - e 11/6. Koszorlivolgyi és Csorréti tarozo
1 1I/7. Lazbérci térold
o | 5 1I/8. Bodva-Herndd vizgylijtdterilete
Zigetvi . 11/9. Keleti fdcsatorna
11/10. Szolnoki vizkivételi md
3 [ 1v. Ontozovizbizisok teletts Tiscaszakasz
Folyovizi alluviumok, IV/1. Kiskdre feletti vizgy(i
. . gy (ijts D I
teraszok és hordalékkipok T TIL. Ipari teriiletek
1V/2. Hortobdgy -Kosely 111/1. Kapos vizgyiijtdteriilete
V. Duna és Tisza nem kiemelt szakaszon Pécsi v‘izl—-Fekete viz vizgyiijtGterilete
Felszinen levs mezozods mellékvizfolydsok nélkiil {}14’2 Séd—Gaja—Nador vizgylijtétertilete
karsétos kézetek C] V1. Nem kiemelt teriiletek 1/3. Zagyva felsoszakasz

Sai6 vizgylijtdteriilete



We finished for today, goodbye!
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