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C o me n i u s  mu l t i l a te r a l  pa r tn e r s h ip  
SOS WATER 

SOS WATER project - summary 

Main goals of the SOS WATER project 

 to know and to promote the importance of  water to the 
countr ies involved through research act iv i t ies,  par tnerships with 
environmental  inst i tut ions and exper imental  act iv i t ies;   

 to ident i fy environmental  problems related to water 
resources from each country through exchange of  informat ion 
wi th the partners;   

 to ident i fy the possib le improvement solut ions for 
environmental  problems concerning water  use and water qual i ty 
through exchange of  information between partners,  study vis i ts ,  
research act iv i t ies;  

 to increase the IT abi l i t ies by achieving leaf lets,  brochures, 
the project 's  website,  v ideos posted on youtube and on 
l ive@edu/Etwinning;   

 to develop c iv ic  at t i tudes concerning ecological  problems 
through scient i f ic  and art is t ic  act iv i t ies to improve water;  

 to develop l inguist ic  competencies and communicat ion ski l ls  
by using, besides Engl ish,  the nat ional languages of  a l l  the 
partners in the f inal  project;  

 to acquire basic t ransversal  competencies:  d ig i ta l  by creat ing 
the web page, leaf lets,  brochures; c iv ic  and interpersonal 
competencies by ident i fy ing an environment problem that  is  
going to be amel iorated through team work and through working 
on at tract ing the interest of  the local  community;  
entrepreneurship competencies by creat ing an improvement  
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plan for  the water wastage problem by developing and 
disseminat ing the resul ts wi thin the local  community; 

 to consol idate intercurr icular  act iv i t ies through exchanges of 
sc ient i f ic information and pract ical  solut ions to environment 
problems that  are common to di f ferent  countr ies. 

Main activities 

 creat ing and managing a website;   

  development of  logos,  posters,  brochures; 

 conduct ing hydrographic maps, comparat ive charts;   

 developing and implement ing plans for  saving and improving 
water qual i ty  in schools and wi thin the community; 

 s tudy vis i t  to a c leaning water stat ion; 

 ecological  c leaned area of  the select  r iver / lake; 

 workshop for  creat ing the ECO-dict ionary; 

 creat ing the photos exhibi t ion; 

 d isseminat ion of  results in school  and community; 

  organiz ing the mobi l i ty  in partners countr ies. 

Final products of the SOS WATER project 

 the web page, maintained af ter  the c losing of  the project ;   

 the saving and water qual i ty  improvement plan; 

 an ecology c lub (H2O Club); 

 the ECO - d ict ionary; 
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 the brochure on CD and on paper;   

 ecological  c leaning of two r iver / lakes and their  surrounding 
areas; 

 comparat ive hydrographic maps of  the partner regions and 
evolut ional charts;  

 “pract ical  methods and tools for  saving water”  leaf lets,  
exhibi t ions photos and drawings, the SOS WATER movie. 
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H2O Club 

Main goals 

 Acknowledging and promoting 

the importance of water through 

research, experimental and dis-

semination activities and through 

educational partnerships with 

environment institutions, as well 

as schools. 

 
  Identifying the problems of the 

local water resources, as well as 

from different areas of the 

country or Europe, by sharing 

information with other schools 

county or Europe.  

Paintings by: E. Teodorova, M. Angelova, M. 
Gaydarova, H2O Club Bulgaria 
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 The growth of the 
students implication level in 
educational opportunities, 
with the aid of practical 
outdoors activities. 

 

 Identifying solutions for 

decreasing the environmental 

problems, as far as the use and 

quality of the water is 

concerned, through shared 

information, case studies, re-

search visits and documentation 

activities. 

Cleaning the beach ‐ Turcia 

Visit to a Bulgarian water station  
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SOS WATER 

 

Hydrographic maps 

The central  idea of the project was to br ing into the 
students’  attention the ecological problems that water puts 
up, by knowing the substances that could affect the qual i ty 
of the water,  but also by opening their way towards 
constructive and accurate reflections over what we can to 
do improve the quali ty of the water,  in partnership with the 
able insti tut ions. 

I t  started from knowing the environment in which we l ive in 
and went on to comparing i t  with di f ferent environments 
from dif ferent countr ies and gett ing in contact with the 
better experimental  practices, as wel l  solving some water 
problems. 

Thus, each partner country has selected a r iver 
which was to be studied from the point of view of physical 
qual i t ies (temperature, clari ty,  conductivi ty), chemical 
qual i t ies (the existence of various concentrations of 
phosphates, ni trates, ni tr i tes, Ca, Mg, oxygen, pH, etc.) .  

The rivers chosen to be studies within the pract ical 
activi t ies within the SOS WATER project are: Iskar (the 
r iver running through Sophia, the capital  of Bulgaria), Murr 
(a r iver near Marbach am Neckar – Germany), Kiphisos (a 
r iver near Athens, the capital  of Greece), Bistrita  (a r iver 
crossing nearby Piatra Neamt – Romania),  Sarıçay Creek 
(a r iver nearby Kanakkale, Turkey).  
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Hydrografic map of Iskar river - Bulgaria

Fact Sheet: 

Longest in BG 

Length - 368 km 

Source elevation - 
2,500 m 

Basin area - 8,646 
km² 

 

The Iskar is formed by three rivers, the Chèrni (black) 

Iskar, Bèli (white) Iskar and Lèvi (left). 

 After descending from the north slopes of Rila, it fills the Iskar 

Reservoir—the largest in Bulgaria and the Lake Pancharevo.  

The river runs near Sofia and passes through a rocky gorge in 

the Balkan Mountains. This is the main source of water for 

Sofiyska voda, the water and sewerage company in Sofia. 
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 Hydrografic map of Marbach am Neckar - Germania 
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Hydrografic map of Neamț - România 
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 HYDROGRAFIC MAP OF BULGARIA 
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Chalkless boards 

There are boards wi th pens l ike a fe l t  t ip ,  but you can erase 
them. Such boards l ike these are very expensive, so therefore 
not recommended. 
 

 

JUST THINK how YOU can save water !  

Just  th ink a l i t t le b i t  about your water consumpt ion at 

school .  

You needn't  wash the sponge a hundred t imes before you 

c lean the board, because half  of the water ends up on the f loor 

and not  on the board. 

When you wash your hands, make sure that the tap is turned off  

properly ,  so i t  doesn' t  cont inue dr ipping. 
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 Ideas on how to improve water quality   

Made by Stefan Waizenegger,  the German team 

Outline 

 Introduct ion 
 Reasons for  water  contaminat ion 
•  Faecal and waste contaminat ion 
•  Bio logical  contaminat ion  
•  Agr icul tural  contaminat ion 
•  Catastrophes 
•  Air  pol lut ion 
•  Industr ia l  contaminat ion 

 Methods to improve water qual i ty 
 Conclusion 

Introduction 

Water is  a v i ta l  resource. For th is  reason, i t  must be 
protected.  Water pol lut ion may not be a i t  is  a huge problem in 
many other countr ies and could potent ia l ly  be one in ours.  How 
can we decrease water contamination? First ,  i t  is  important  to 
understand the causes of  water pol lut ion.  These are many and 
most of  them are our faul t .  The fol lowing wi l l  show the reasons 
for  water contamination and we wi l l  g ive methods on how to 
improve the water qual i ty .  

Reasons for water contamination 

•  Faecal and waste 
contamination - In countr ies l ike 
Germany wi th h igh standards of 
water treatment th is  is  no big 
problem.Water treatment plants 
f i l ter  our water.   
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r ivers.  Especial ly the method of  hydraul ic  f ractur ing is a t icking 
t ime bomb that  wi l l  eventual ly  pol lute the environment and our 
water .  What is  hydraul ic  f ractur ing( in short :  f racking)? Since 
our natural  gas reserves are slowly but surely being depleted, 
the industry has found a new way of  extract ing the natural  gas 
f rom shale layers. Enormous r igs are bui l t .  They dr i l l  holes of 
up to 5 k i lometres in depth to reach the shale.  Another hole is 
dr i l led hor izontal ly  cut t ing through ki lometres of  shale. To 
extract the gas bound in the shale,  a mixture of  water,  sand and 
chemicals is  in jected into the holes wi th a pressure of  600 bar.  
The shale cracks,  the natural  gas is  re leased and can be 
extracted. 40% of  the f racking water stays in the earth.   
This toxic cocktai l  eventual ly begins 
to r ise and can di f fuse into the 
ground water.  Furthermore, methane 
can f ind i ts  way into the ground 
water .  The toxic cocktai l  of acids,  
oxidants,  polymers,  b ioc ides,  even 
radioact ive mater ia l  and methane 
pol lute the environment. The 
surrounding waters turn toxic and f lora and fauna die.  In 
Amer ica i t  has been shown that  the methane content  in tap 
water  can become high enough for  this  to be inf lammable.  A 
smal l  spark is  enough to set of f  an explosion of methane 
trapped inside a wel l .  Trucks have to carry mi l l ion l i t res of  
water to societ ies near former fracking s i tes.  

 
• Catastrophes  

Everyone has seen the pictures: The burning Deep Water 
Hor izon,  a d isaster  of  vast  magni tude, the largest and most 
hazardous oi l  spi l l  in  h is tory.  
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The ecosystem in the Gulf  of  Mexico was severely 

damaged. Plants and animals have died and are dying! The use 
of  chemicals to dissolve the oi l  
caused addit ional  pol lut ion. To get 
r id of  the oi l  carpet,  the oi l  was 
burned. But th is  did not  only cause 
severe air  pol lut ion, but also lef t  
many other pol lutants behind. But 
even so,  unt i l  th is  day the oi l  has 
not completely disappeared. I t  wi l l  
take a long t ime unt i l  the 
environment has recovered.  

Further catastrophes that  had and st i l l  have terr ib le 
ef fects on the environment were the explosions in Chernobyl 
and Fukushima .  The radioact ive contaminat ion makes the water 
undr inkable.  The animals d ie or  mutate. The balance of  the 
ecosystem has been hazardously d isrupted. 

Even global  warming can be cal led a catastrophe. I t  has a 
s imi lar  ef fect  as thermal contaminat ion. Rivers wi l l  warm and 
plant  growth wi l l  be increased resul t ing in lost  habi tat  for  f ish 
and other water animals. 

• Air pollution  

Normal ly one would not  associate 
a ir  pol lut ion wi th water 
contamination.  But acid rain is  one 
example for  the connect ion between 
the two. Part ic les of  the pol luted air  
can be bound in ra inwater.  This can 
spread into our ground water  and r ivers.  However,  the pol luted 
rain is  seldom toxic enough to harm us.   
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Methods 

•  Faecal and waste contamination 

The most important measure 
that  has to be implemented is  the 
construct ion of  fur ther  water 
t reatment p lants.  Al though sewage 
plants are expensive, they are the 
only means of  c leaning wastewater 
and ensur ing that no toxic 
substances f ind their  way into our 
r ivers and even ground/dr inking water.  In addi t ion, toxic or 
hazardous waste should be discarded of proper ly.   

I t  is  just  as important to reduce the amount of  waste, as 
bui ld ing new sewage plants to clean the wastewater .  Al though 
plast ic ,  the bane of  our modern world, has i ts advantages, i t  is 
a big problem for  our environment.  Our dr inking water should 
therefore be c leaned, so that we do not dr ink plast ic par t ic les 
which endanger our heal th.  Furthermore, the already dumped 
plast ic should be col lected and discarded proper ly.  This is  
where every one of  us can help to improve the water qual i ty .  
Or,  one could even take one fur ther step and star t  us ing less 
plast ic.  Maybe one day,  i f  i t  is  not  too late already, we wi l l  be 

able to become independent of this 
mater ia l .   

• Biological contamination  

I f  one is to stop faecal 
contaminat ion,  one most l ikely wi l l  
s top bio logical  pol lut ion.  As  
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unf i l tered waste water and sewing companies disobeying 

them, wi l l  eventual ly help to increase the water qual i ty.  I f  the 
governments do not want to face their  responsibi l i ty ,  they must 
be forced by their  people.  Every one of  us could star t  or  jo in a 
campaign wanting to improve the water  qual i ty;  i f  not for  the 
environment then for  themselves. The companies could and 
should reduce water  pol lut ion. Wastewater  should be treated 
properly.  Only c leaned and f i l tered water  should f low back into 
our r ivers.  Companies wi l l  react i f  there is  g lobal and publ ic 
awareness of  this  problem.  

Thermal pol lut ion can easi ly  be reduced. Instead of  pumping 
the hot water  d irect ly into the r ivers one could s imply bui ld 
large pools where the water can cool  down to a reasonable 
temperature.  One need not even reach the r ivers temperature. 
The r iver can compensate some degree of  d i f ference.  
But far  more important  than solv ing the problems ment ioned 
already,  is f inding a solut ion for  hydraul ic f ractur ing. I t  is  easy 
to agree that f racking is  h ighly dangerous to our environment.  
Whole areas are contaminated. The water  is  undrinkable and 
fresh water  has to be del ivered by trucks. We have been 
exploi t ing our earth for  too long. This is  merely a new stage. In 
our opin ion, f racking should be stopped immediately in 
Germany and in the rest  of  the wor ld.  The environmental  costs 
are far  too dramatic  for th is  method to be an acceptable source 
of  energy. I t  is  i r responsible to pol lute our environment for  
economic reasons.  

•  Catastrophes 

A fur ther catastrophe l ike the explosion of  the “Deep 
Water Hor izon” must be avoided at  al l  costs.  The ecological  
damage is  d isastrous. I t  would be safest  to forbid deep sea oi l  
dr i l l ing.  Of course this is  not feasib le.  The world depends on a  
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Conclusion 

One can easi ly agree that  water pol lut ion is a very 
important  issue. Industr ia l  nat ions,  l ike Germany, wi l l  have to 
help nat ions that  cannot,  or  wi l l  not  stop water pol lut ion.  But 
most important,  every one of us can help to make a di f ference. 
Do not  rely on others to make the star t .  Take i t  into your own 
hands to improve water  qual i ty and 
save us and our environment f rom 
water pol lut ion.  Many methods may 
take some t ime to implement. But 
that  invested t ime wi l l  be worth i t .  
The wor ld´s wastewater  has to be 
c leaned proper ly,  so that people can 
have dr inkable ground water.  
Nothing is more important than having a good water  qual i ty.  
Water is  a v i ta l  resource.   
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Greece has drained many lakes completely to generate 
hydroelectr ic  power or to expand agr icul tural  land.  

 
 
Industrial  Pollution 

 
Industr ia l  pol lut ion is 

pol lut ion which can be direct ly 
l inked wi th industry,  in contrast 
to other pol lut ion sources. This 
form of  pol lut ion is  one of  the 
leading causes of pol lut ion 
worldwide 
 

Acid rain in Athens 
 
Sulfur  d ioxide,  contr ibuted chief ly by industr ia l  ef f luents,  

has severely damaged stone bui ld ings and monuments. 
 

 Consequences 
 

 Hard water  is  water with h igh levels of calc ium and 
magnesium which causes erosion and blockage 
problems. 

 Suspended part ic les are re lated to d iscolorat ion and an 
unpleasant taste of  dr ink ing water . 

 I f  infants consume ni trates,  they can die f rom blue baby 
syndrome.  

 Gastrointest inal  diseases are caused by pol luted dr inking 
water  wi th sewage or  manure runoff .  
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•  Increased inc idence of sk in disorders due to contact with 
pol lutants. 

•  Increased inc idence of  const ipat ion, d iarrhea and 
infect ions to intest ine. 

•  Dangerous effects on growing foetus in pregnant women. 
• Concentrat ion of  pol lutants due to bioaccumulat ive 

pest ic ides. through secondary and ter t iary food chain in 
case of  non – vegetar ians.  

• St i l l  b ir ths, abort ions and bir th of  deformed chi ldren.  

Effects on Animal Health 

•  Large scale death of  aquat ic and terrestr ial  animals; 
•  Reduced reproduct ion rate; 
•  Increased inc idence of d iseases; 
•  Imbalances created in secondary food chains; 
• Some organochlor ine pest ic ides ( l ike DDT, BHC, Endr in)  

are known for  b ioaccumulat ive characters.  

Methods of treatment 

Bioagriculture  

In s imple terms, b ioagr icul ture means farming using 
sustainable methods. This can mean better  use of fer t i l izers, 
b io logical pest ic ides and microbial  fer t i l i ty enhancers to 
natural ly produce health ier  crops and improve yie lds. 

Benefits of  bioagriculture 

•  Bio-agr icul tural  farming methods have been proven to 
hal t  and reverse soi l  erosion. 

•  Organic bio logical  agr icul ture focus on feeding the soi l .  
•  Industr ia l  agr icul ture focusses on feeding the plant 
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Water pol lut ion cannot be al together checked, but 
measures can be taken to reduce i t :  

a) Primary treatment  

In this  method mechanical  screening and sedimentat ion 
of  un-dissolved sol ids in raw sewage is done. But i t  fa i ls  to 
remove any dissolved substance from water.  

b) Secondary treatment  

Sewage treated in pr imary treatment is  brought in 
contact  wi th oxygen and aerobic micro-organisms. They break 
down the organic matter  into harmless mater ia ls as CO2 and 
H2O. Further,  chlor inat ion is  done to reduce the bacter ia.  I t  may 
be fur ther treated to ter t iary level  zero measures are adopted  

for  secondary treatment.  They are: Tr ick l ing f i l ter  method 
and act ivated s ludge process. 

Trickl ing f i l ter method  

In th is  case sewage water passes through a th ick bed of 
gravel  stones so that  bacter ia consume most of  the organic 
matter.  

Activated sludge process  

Here the sewage water  is  pumped into an aerat ion tank. The 
tank contains s ludge consist ing of  bacter ia and algae. The 
bacter ia is able to decompose most of  the organic matter  and 
algae produces oxygen to promote the growth of  these 
decomposers.    
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 Ideas on how to improve water quality   

Made by the Romanian team  

What does pollution mean? 
 

Pol lut ion occurs when the introduct ion of  some substances 
happens – sol id,  l iquid,  gaseous, radio-act ive; The water 
suffers physical ,  chemical  or  b io logical  modif icat ions that make 
i t  dangerous to publ ic  heal th.  
 
Forms of pollution 
 

Pollution due to biological 
agents  

 
I t ’s  a powerful  bacter i-

o logical  contamination of 
water ,  which resul ts  in 
spreading diseases such as 
hepat i t is ,  typhoid fever,  etc. 

 
Pollution due to chemical agents 

 
Resul ts from the discharge in 

waters of  var ious compounds such 
as: n i t rates, phosphates and other 
chemicals used in the agr icul ture 
industry. 

Is  due mainly because of  
detergents and pest ic ides. Equal is 

the degree of  water  pol lut ion wi th PCBs (polychlor inated 
biphenyls) ,  which are used a lot  in the plast ics industry.  
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Radio-active pollution 

 
I t  may occur as a resul t  of the discharge of radioact ive 

mater ia ls in the atmosphere and especia l ly  due to incorrect 
releases of radioact ive l iquid and sol id waste from industr ies 
using atomic energy or  nuclear researches. 

This type of  pol lut ion is  met in the Cernavoda area. 
 

Example of a nuclear accident 
 

On January 22, 1954 the 
sai lors on the ship "Fukuriumar i i  
no.5" not iced an unusual 
phenomenon: the f i re bal l  made by 
the thermonuclear explosion on 
Bik ini  Atol l .   Therefore al l  crew 
members and f ish caught were 
affected by radioact ive ash on sk in 
and inside the body.     

Another resul t  of th is 
explosion: radioact ive rain was 
fa l l ing in May of  the same year, 
the radioact ivi ty  remaining at  a 
considerable level  by September 
1954. 
 

Original pictures from Bikini Island 

 
Pollution in agriculture 

 
In agr icul ture,  the main sources of  water pol lut ion are: 

 untreated waste water coming from the l ivestock 
industry; 
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  land administrat ion of  excessive amounts of  fer t i l izer ,  

which causes the accumulat ion of  n i trate in ground water 
and spread them; 

 use of  chemical  fer t i l izers (mainly ni trogen) in large 
doses and in inappropr iate moments plant growth; 

 appl icat ion of  chemicals to protect plants by diseases 
and insects. 
 

Pollution due to physical  agents 
 

 Represents the contaminat ion of  water  wi th sol id,  
minerals or  insoluble mater ia ls.  I t  is  usual ly found in: 

 Sawmil ls ;  
 Nuclear power plants; 
 Thermal power plants.  

 
Industry pollution 

 
Usual ly found in major 

industr ies. The number of 
pol lutants for  a part icular 
industry is  usual ly smal l .  

For example: 
 Wastewater  from food 

industry mainly contains 
organic pol lutant  matters; 

 Waters comming from 
coal laundry, inorganic mater ia ls in form of suspensions, 
etc. 
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Pollution in urban areas 
 

I t  is  a mixture of  water 
f rom households and industry 
(usual ly local) .That is  why these 
waters can be found in almost al l  
types of  pol lutants above, their  
product ion depends from case by 
case. 

 
 
How pollution occurs? 

 
• Pol lutants get into the water.Because of  sunl ight,  

pol luted water  evaporates cycle ends wi th the fa l l  back 
of  water in to the earth as precipi tat ions. 

• Polluted waters affects soil, plants and animals causing 
mutations. 
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„Water!  You have no taste, no smel l ,  no color ,  no smel l ,  
you can not  be def ined ,  we taste you wi thout knowing you. You 
are not  only required for  l i fe: you are l i fe i tsel f .  You are the 
most valuable weal th in the wor ld and you are the most tender,  
you, so pure deep in the earth.  "                                                  
                                                 Antoine de Saint-  Exupéry  

 
Methods to reduce pollut ion 

 
  The general ways to be followed to reduce pollut ion are :  

 
 Fast  and eff ic ient  waste recycl ing; 
 Industr ia l  development using less pol lut ing means; 
 Safely stor ing the waste that  is  not  b iodegradable; 
 Appl icat ion of  rules and sanct ions much higher;  

 
Reduce pollution in agriculture  

 
To reduce th is  type of pol lut ion we need: 

 Supervis ion of  an expert  in the appl icat ion of  fer t i l izers.  
 Corect use of  fer t i l izers and pest ic ides. 
 Cult ivat ion in the correct t ime per iod to help regenerate 

soi l  resources, in order to reduce the need for  fer t i l izers. 
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Reduce pollution in agriculture 
 

Introduct ion of  machinery and 
equipment that  would not 
pol lute 

 
 
 
 
 
 

Methods to improve water quality 
 
•  No oi l  d isposing into the s ink; 
•  Sewage plants must be improved; 
•  Septic  tanks should be provided wi th concrete wal ls and a 

drain hole; 
•  Bathrooms must be provided wi th a garbage bin to avoid 

spreading waste in groundwater .   
•  20% of our town has no access to sani tat ion. Improper use of 

sept ic  tanks pol lute ground water.  
•  Instal l ing and using f i l ters within publ ic  inst i tut ions 

(especial ly schools) 
Hard detergents wi th a lot  of  perborates for  bleaching 

are useless i f  we wash at  40-60°C, because perborates are 
inact ive under 70° ,  and go into the 
sewage unmodif ied, af fect ing the 
qual i ty  of  water. 

I t  is  preferable to not use 
dis infectants and specia l  solut ions 
for  c leaning to i lets .  Also don’t  use 
them excessively and keep in mind 
that  "deodor iz ing" p i l ls  may do more 
harm to the water.  Use them with  
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moderat ion and don’ t  use excessive concentrat ions of  

solut ions for c leaning utensi ls .  
•  Avoid throwing toxic substances (pest ic ides, 

insect ic ides, poisons, mercury, petro leum products) in 
the s ink, to i let  or  channels.  Bott les and the rest  of  the 
non-biodegradable waste must be stored in special  
p laces.  
 

Reducing the industrial  pollution 
 

 construct ion of  dams;  
 wastewater t reatment 

(using f i l ters for  chemicals or 
bacter ia to b iodegrade etc.) .  

 construct ion of  waste-
water treatment plants in 
v i l lages. 
 
 

The  dam   f rom  Bicaz ,Neamt ‐Romania  

 
 

Reducing the industrial pollution 
 

 Building special waste 
collection tanks, to prevent 
their direct discharge into 
waters surface. 
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Siret river 

 
Source:  SC METADET SA Falt iceni  ( industr ia l  pol luter) ;  
Cause:  The product ion of  detergents and polymethyl  
methacrylate ;  
Measures:  Supplementat ion of  Siret 's  r iver  f low in order to 
reduce the concentrat ion of  the pol lutant wave. Therefore 
the treatment p lants can f i l ter  the pol luted water faster .  

 
Polluters in Moldova 

 
In Neamt the most important 

factors of  pol lut ion are factor ies and 
chemical  inst i tut ions. 
 

 
Moldova river 

 
Source:  SC ARCELORMITTAL TUBULAR PRODUCTS SA 
Roman(industr ial  pol luter)   
Cause:  Damaging the stat ions viscous oi l  supply p ipel ine 
led to the matter 's  download in the Moldova r iver  
 

Measures:  
 repair ing the pipel ine 

where the leaks occurred; 
c leaning the pipes; 

 bui ld ing a ser ies of  dams 
from boards,  bales of  straw 
and absorbent mater ia ls in the 
Moldova r iver 
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Bistrita river 
 

Source:  SC GA PRO CO CHEMICALS SA (chemical  
pol luter)  
Cause: 

 repeated star ts  and stops of  the chemical 
instal lat ions; 

 def ic tar ig technologies for  neutral iz ing pol lutants 
f rom residual  waters  

Measures: 
 the treatment and recovery of  nutr ients from the 

ef f luent coming from the granulat ion tower; 
 L iquid and sol id loss recovery systems; 
 ammonia reduct ion from the emission gases.  

 
In Neamt county  
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 Ideas on how to improve water quality   

Made by Lyudmil  Stoyanov from the Bulgarian team 

Current water treatment and it ’s quality 

Sofia ci t izens dr ink one of  the most qual i tat ive waters in 
Europe.The water  f rom the  Bel i  Iskar  dam and lesser water 
sources is decontaminated wi th chlor ine, and the Iskar  dam 
water passes through a few stages of  t reatment in the sewage – 
t reatment p lants Bistr i tsa  and Pancharevo .  

Why do we have to add chlorine? 

In order to have a c lean water  and to guarantee i t ’s  
dr inking qual i t ies, chlor ine is  being added to i t .  The quant i t ies 
of  i t  are large enough to destroy harmful microorganisms and 
smal l  enough to be completely harmless to people.  This is  the 
oldest  and most ef f ic ient  method for  pur i fy ing water.  

Stages of purif icat ion of water in water treatment faci l it ies 

 Chlor ine is added to the water  in order to exterminate 
the bacter ia in i t .  

 When necessary, a reagent that enlarges undissolved 
substances is  added in the water to entrap them in f i l ters 
in the next  stage of  treatment. 

 Water  is  f i l tered through a layer of  quartz sand.  
In the end the water is  being chlor i f ied once more before 

release to ensure the opt imal content  of remaining chlor ine 
necessary to prevent secondary bacter ia l  contaminat ion.   

Water qual i t ies are being str ic t ly contro l led by the 
accredi ted Laboratory test ing complex of  “Sof ia water” ,  as wel l  
as by the Metropol i tan regional  heal th inspect ion.   
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That way al l  of  the water qual i t ies are moni tored str ic t ly and 
match the normative standards of  the country and the EU. 

Qualit ies of drinking water in Sofia 

Factors Measure Allowable 
values 

Approximate 
values  

pH pH 6,50 -  9,50 7,41 

Natr ium mg/ l  200,00 <5,10 

Calc ium mg/ l  150,00 <12,50 

Ferrum μg/ l  200 <128 
Manganes

e μg/ l  50 <10 

Fluor ides mg/l  1,50 <0,20 

Ni trates mg/l  50,00 <0,99 

Ni tr i tes mg/l  0,500 <0,015 
Residual 
chlorine mg/l 0,30 - 0,40 <0,31 

 

Plans for improving the quality of drinking water 

A l l  in  a l l  improving water 
qual i ty means keeping water 
sources c lean, monitor ing 
careful ly the transfer  of  water ,  
us ing non – harmful  to the 
environment and to us (preferably 
wi th less energy usage) ways to 
d is infect  water and not wasting already 
clean water.  
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1. The most common cause for  worsening dr inking water ’s 
qual i ty is  outdated inner – bui l t  p lumbing in bui ld ings. In 
order to have better  dr ink ing water  we must renew or replace 
i t ,  as wel l  as war i ly  maintain i t .  

The importance of keeping a clean l iving environment 

In other words,  you can help by 
s imple means such as keeping the 
space around your home swept and 
wi thout debr is ,  c leaning af ter  your 
dog when you take i t  for  a walk,  and 
using cars as rarely as possible.  

2. Don't  drain motor oil  or 
antifreeze down storm drains 

 I f  you change your car 's  o i l ,  be careful  to avoid spi l ls  or 
residual dr ips.   

 Take your o ld motor  o i l  to a garage or  auto parts store 
that recycles i t .   

 Consider having your car 's  oi l  changed at  a quick lube or 
garage.  

 Keep your car  maintained to avoid oi l  and gas dr ips and 
leaks. 

3. Minimize fert i l izer use 
 
Over-appl icat ion of  fer t i l izer  contr ibutes to eutrophicat ion, 

the choking of  our lakes and streams by overgrown algae and 
weeds. Proper use of fer t i l izer  can reduce the environmental 
impact on our c i ty waters. 
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 Take a soi l  test  to determine how much fer t i l izer  to 

apply.   
 Fer t i l ize in ear ly fa l l ,  when i t  is  most benefic ia l  to the 

root system. But be sure to fert i l ize before the grass 
goes dormant,  af ter  which i t  can' t  take up the fer t i l izer .   

 Buy only what you need and fo l low the instruct ions.   
 Don' t  fer t i l ize just  pr ior  to a ra instorm. 
 Leave grass cl ippings on the lawn to act as a natural  

fer t i l izer .  
 

4. Minimize pesticide use 
 

Pest ic ides inc lude chemicals that k i l l  insects ( insect ic ides), 
weeds (herbic ides) ,  and fungi ( fungic ides) .  These chemicals 
can be toxic to humans, pets and other animals, hence they 
can have many harmful  ef fects throughout the watershed. 

 Consider a l ternat ive methods such as using non-toxic 
sprays, benefic ia l  predators,  or  spraying off  pests with a 
forceful  stream of water.  Also,  consider hand picking of f  
smal l  infestat ions of  pests.   

 Buy only what you need to avoid having to dispose of  or  
s tore the product.   

 Choose pest ic ides that are the least toxic.  Look for 
s ignal words on the package: warnings which read 
"Poison" are highly toxic and the most dangerous. 
"Danger" means extremely f lammable,  corrosive or  h ighly 
toxic.  "Warning" means moderately hazardous. "Caut ion" 
means low to moderately hazardous 

5. Report I l legal Dumping or Unusual Condit ions in 
Lakes or Streams 

Be a watchdog over your lakes and streams. Contact local  
author i t ies i f  you not ice any of  the fo l lowing unusual condit ions 
in your lakes and streams:  
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 A change in color  of  the water  
 An unusual or  foul  odor  
 Suds when there is  no precip i tat ion occurr ing  
 Any unusual- looking substance discharging from a storm 

outlet   
 I l legal  dumping act ivi ty  
 Unusual discharges from construct ion s i tes or  industr ia l  

s i tes  
 Large number of  dead or  dying f ish or crayf ish 

 

Spread the word 

There’s strength in numbers,  they say. In 21s t  century there 
are count less ways to involve others in tak ing act ions for  the 
environment.   

You can: 
 Hand out f lyers with short  presentat ions on them. 
 Organise cleaning events (v ia internet for massive ones 

or s imply gather ing a dozen aqcuaintainces and c leaning 
publ ic  places) to give an example. 

 Making shir ts ,  s t ickers,  badges, wr i t ing ar t ic les, focusing 
di f ferent forms of  ar t  on the subject,  organising events,  
doing what you’re best  at  for  gather ing attent ion to the 
topic. 

 Bel ieving in the cause. 
As you can see, there can be done much and we are the 

ones to guide others to creat ing heal thy habits  for  protect ing 
water and the environment on the whole.  I t ’s  up to us to give 
an example and star t  the change. Once we teach others how 
to spread the word, we are bound to succeed. 



 
   

57 
 

C o me n i u s  mu l t i l a te r a l  pa r tn e r s h ip  
SOS WATER 

Chemical analysis 

Chemical water quality determination of the Murr-Germany 

using the NSF Water  Qual i ty  Index  

Outl ine: 

•  Introduct ion 

•  Measuring methods and mater ia ls 

•  Results 

•  Assessing the resul ts/ Comparat ive assessment of  

b io logical  macro analysis 

•  Conclusion 

Introduction - The Murr  

A length of  51.5 km and a catchment area of  about 
500 square k i lometres make the Murr  the seventh largest 
t r ibutary to the Neckar.  The source is  near Murrhardt f rom 
where i t  f lows into the Neckar,  the Rhine and then into the 
North Sea. 

The Murr  can look back on an eventfu l  h istory:  in the  
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15th century i t  was used pr imar i ly  as a t ransport 

route for  local  raf ter  companies.  The importance as a 
means of  t ransport  decreased great ly af ter that.  In the era 
of  industr ia l izat ion for a per iod of  near ly 100 years a 
rai lway l ine ran through the Murr  val ley. 

The Murr  val ley therefore became at t ract ive to 
residents and especial ly the industry.  In the context of f lood 
protect ion the course of  the Murr  was straightened in many 
places.  Only a few sect ions of  the r iver match the or ig inal 
course of water . 

Most parts of  the Murr  are protected areas.  However,  
i t  f lows through areas which are used for  agr icul ture. 
Addi t ional ly,  pur i f ied wastewater from sewage treatment 
p lants f low into i t .  

Whether the water qual i ty  is  af fected thereby,  and 
whether the Murr  can be categor ised as an average c lean 
r iver  in Germany, our water  analyses dur ing the mobi l i ty to 
Germany wi l l  show. 

 
Measurement, methods and materials 
 

To determine the amount of 
ammonium, ni trate,  n i tr i te,  
phosphates, tota l  hardness and 
the pH value of  the water in the 
Murr ,  we used the Viscolor-School  
water analysis k i t .  
Using a conversion table the tota l  
hardness enables us to calculate 
the amount of  calc ium dissolved 
in the r iver water. 

The electr ical  conduct iv i ty was measured with a 
mult imeter.  First  one has to measure the electr ic  resistance  
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and then form the reciprocal  of the acquired  data. The oxygen 
content was determined by a quick test of the producer JBL. 
 

Measurements 

The measurements were taken dur ing the Comenius 
mobi l i ty  to Germany on 2n d  October 2012. The fo l lowing 
data is  the average of  9 measurements,  each of  which was 
taken at  10 meter intervals.  The water temperature at  the 
t ime was about 9 °  C. 

The resul ts may contain minor measurement errors or 
ins igni f icant deviat ions from the actual  value.  

   

Murr (average value) 

Oxygen content (mg/ l)  13,2 

Oxygen saturat ion(%) <100% 

Ammonium (mg/ l)  0,15 

Ni trate (mg/ l)  7,5 

Ni tr i te (mg/l )  0,0875 

Water  hardness (°dH) 28 

Calc ium (mg/ l)  200,1 

PH – value 8,25 

Phosphate approx. 1 mg/l 
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Assessing the results 

In our introduct ion we asked whether the water 
qual i ty  of  the Murr  is af fected by pur i f ied wastewater f rom 
sewage treatment p lants and the agronomic use of  the 
surrounding plains.   

To answer th is  important quest ion ammonium and 
phosphate levels should be considered f i rs t .  The values 
turned out to be very posi t ive.  The extremely low ammonium  
amount of 0.15 mg/l  is  extremely s igni f icant .  This is  wel l  
below the l imi t  of 0.5 mg/l .  Ammonium found in r ivers are 
mainly part  of  the ni t rogen cycle.  I t  is  a resul t  of  the 
decomposit ion of  organic mater ia l  such as dead plants or  
dead animals.  Organic mater ial  a lso passes through faecal  
contamination into r ivers l ike the Murr ,  e.g.  by fer t i l izers. 
These contain ammonium as i t  is  wel l  known to increase the 
growth of crop or  other p lants and therefore the main 
component of  many fer t i l izers. A too high an amount of  
ammonium, resul t ing f rom faecal  pol lut ion and fer t i l izers 
may lead to an uncontrol led plant and algae growth,  which 
then might resul t  in eutrophicat ion of  the water .  

 Another danger is the possib le conversion of 
ammonium to ammonia,  which is  h ighly toxic to the ent ire 
ecosystem. 
However,  i f  the ammonium level  is  too low, other problems 
ar ise:  a low ammonium level decreases plant growth and 
the whole food chain may col lapse. The ammonium content 
of  the Murr  therefore can be c lassi f ied as opt imal .  I t  cannot 
conf i rm the suspic ion of  agr icul tural  or  faecal  pol lut ion.   
The low phosphorus  content indicates a s imi lar  resul t .  The 
phosphorus amount of  1 mg/ l  is  far  below the l imi t  of  5 mg/ l .  
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L ike ammonium, phosphorus, coming from organic mater ial ,  
f inds i ts  way into the r ivers. 

 I t  a lso increases the growth of  p lants but  can, in 
h igh concentrat ions, lead to eutrophicat ion. For th is  reason, 
ammonium and phosphorus are the pr imary indicators of 
agr icul tural  or  faecal  contaminat ion. 
Both indicate that  our suspic ion was wrong: The water of 
the Murr  is  not ,  or only to smal l  a degree, pol luted by 
bio logical contaminat ion.  Only the s l ight ly e levated pH-
value may indicate a bio logical  pol lut ion.  However,  a 
s l ight ly  e levated pH-value can be a result  of  many other 
reasons. This good water qual i ty may also be the result  of  
the str ic t  regulat ions regarding the discharge of sewage 
water  and the whole catchment area being protected as 
nature reserves. 

Furthermore,  i t  was highly interest ing assessing the 
water  qual i ty in re lat ion to the habi tat r iver Murr .  Str ik ingly 
posi t ive is  the high oxygen level ,  indicat ing a saturat ion of 
100%. This is  a good basis for  a heal thy ecosystem. 
However,  one must assume that  there is a measurement 
error ,  as water  cannot d issolve 13.1 mg of oxygen per l i t re 
at  a temperature of  9 °  C. 

L ikewise,  the water hardness can indicate a 
heal thy aquatic  environment.  On the other hand hard water 
means a relat ively large amount of  calc ium ions,  which 
increases the toxic i ty of  var ious substances. 
Nutr ients such as ammonium and ni trate including i ts  
prel iminary ni tr i te are present.  However,  these values are 
not benef ic ia l  or  even opt imal for  waters inhabi ted by f ish. 
Ammonium and ni trate also serve as a basis for p lant 
growth and ni trate even as a nutr ient for  f ish.
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Moreover,  the s l ight ly h igher pH-value and the just 

ment ioned amounts of  ammonium and ni t rate indicate a 
strong plant growth within the Murr .  Present ly th is  wi l l  
however not endanger the fauna. 

Based on our data, we can also calculate the water 
qual i ty  index.  According to the NSF-standard the Murr  
reaches a qual i ty  index of  76.  This is  average for  German 
waters.  Thus, the r iver Murr  is  suff ic ient ly chemical ly c lean 
and hereby also counts to the c lean r ivers of  Germany. 

Comparative analysis  

Why is the water quality, according to the methods 
of the Saprobicindex, better? 

Comparing the two methods for  the determinat ion of  
water qual i ty ,  i t  is  str ik ing that the resul ts d iverge:  whi le the 
Murr  is  a r iver wi th a moderate to a high degree of 
c leanl iness, according to the methodology of the 
Saprobic index, the chemical  analysis indicates a rather 
average water qual i ty.  

Now the quest ion is :  How do these different results 
come about?  
The data of  chemical analyses provide an instant  value of 
the water qual i ty :  they change quickly when a nearby f ie ld is 
fer t i l ized,  more sewage water is  introduced or i f  the waters 
were af fected by rainfal l .  

 Fol lowing the example of  the fer t i l ized f ie ld the 
ammonium ni trate and ni tr i te values r ise quickly but  only for  
a short  per iod.  This has a negat ive impact on the water 
qual i ty  index according to NSF-standards.  
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 Furthermore, chemical  water  qual i ty determinat ion depends 
on ones measuring point:  c lose to the r iverbanks, f rom 
where the samples were taken, one wi l l  f ind other 
condit ions than in the middle of  the r iver .  

On the other hand, the resul ts determined by 
saprobic standards,  offer  long-term informat ion on the water 
qual i ty.  I t  takes a whi le unt i l  the ecosystem has adapted to 
new condit ions. For example,  i t  takes t ime unt i l  organisms 
indicat ing a good water qual i ty  d ie and are replaced by 
organisms indicat ing the opposi te,  or  v ice versa.  Also,  the 
local  dependency is  less important.  

Conclusion 

As we want to make a general  long term statement about 
the water qual i ty  of  the Murr  and as the resul ts of  the 
saprobic index provide longterm information on the water 
qual i ty ,  we wi l l  g ive th is  method a higher weight ing. 

Final ly one has to agree that the Murr  of fers a bio logical ly 
heal thy habi tat  for  f lora and fauna and i ts  c leanl iness can 
be referred to as "mediocre to good". 

 By Sascha Ley,  SOS Water  Germany  
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Biological analysis 

made by the Romanien team 
 

Protocol – Zoobenthos 
We had col lected some l i t t le var iuos creatures that 

l ive in waters of  the lakes in our area, in some eprubets. 
Each group wi l l  choose an eprubet.  The tubes are 
contain ing alcohol  in wich the l i t t le creature are preserved. 
The creature wi l l  be taken by a pippete and placed on a 
watch glass.  The next s tep is  to ident i fy the chosen 
specimen and his features(  name, species, k ingdom, special  
features)  on the maps desplayed on the work off ice. Each 
group wi l l  have to make a drawing to represent each 
creature and informations obtained, wich then they must 
submit  to the other mates. 

Haemopsis 
 

•  There are 25 species in Romania 
•  Dimensions: f rom 6 to 200 mm 
•  Body shape: l inear,  oval  and cyl indr ical  
•  Major i ty l ive in freshwater 
•  Habitats:  under the rocks, in mud and on aquat ic 

vegetat ion 
•  Feeding: carnivores and hematophagous 

 
Scientif ic classif ication :  
•  Kingdom: Animal ia 
•  Phylum: Annel ida 
•  Subclass: Hirudinea 
Saprobiologically importance :  
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The Medic inal  leech, at  the top of  the page, is the 
biggest f reshwater  leech in the UK. I t  used to be fa ir ly 
widespread but once br idges replaced fords and dr ink ing 
troughs replaced ponds i t  became very di f f icul t  to f ind in the 

wi ld as i t  no longer had easy 
access to i ts  v ic t ims. Medicinal  
leeches are raised commercial ly to 
obtain hirudin -  the ant i-coagulant 
used to prevent blood clots.  For 
more detai ls  see the table below.    

 
Baetis 

 
•  Acvat ic  larvae 
• Habitats:  Oxygenated freshwaters,  lakes and c lean 
ponds 
• In Roumania there are 101 species 
Scientif ic classif ication: 
•  Kingdom: Animal ia 
•  Phylum: Arthropoda 
• Class:  Insecta 
•  Subclass: Pterygota 
•  Divis ion:  Palaeoptera 
•  Superorder:  
Ephemeropteroidea 
• Order:  Ephemeroptera 
Saprobiologically importance: 
Baetis  nymphs are found in almost every t rout  stream, but 
they produce more broods and th icker hatches in cold,  
unpol luted,alkal ine waters.    

Ecdyonurus 
•  Ecdyonurus is  a genus of  mayf l ies of  the 
Heptageni idae family; 

•  Over 500 descr ibed species; 
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•  Distr ibuted in the Oriental  and Afrotropical  regions, and 
also present in the Central  Amer ican Tropics and 
extreme northern South America; 

•  These are general ly rather smal l  mayf l ies wi th two long 
tai ls ;  

•  The wings are usual ly c lear  wi th prominent venation 
al though species with var iegated wings are known; 

•  They use a wide range of food sources wi th herbivorous, 
scavenging and predatory species known. 

Scientif ic classif ication 
•  Kingdom: Animal ia 
•  Class:  Insecta 
•  Order:  Ephemeroptera 
•  Family:  Heptageni idae 
• Genus: Ecdyonurus 
Saprobiologically importance: 

This is  an important group as both 
stages in the l i fe cycle are important 
for  f ish development.  The larvae 
take a year to develop in water,  
feeding on a var iety of  p lant  debr is,  
a lgae and diatoms. 

Atherix 
•  They don’t  have true legs, some of theme show just 

pseudopodia 
•  Feeding: saprophagous, detr i t ivore 
Scientif ic classif ication 
•  Kingdom: Animal iaPhylum: Arthropoda 
•  Class:  Insecta 
•  Superorder:  Panorpida 
Saprobiologically importance: 

Larvae are predat ious.  pupation akes place out  of 
water. some rhagionid adul ts are blood-suckers, including 
possibly some species of  Ather ix.  
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Comparative charts  
Made by the Romanian team  

 
The determination of nitrate in water 

 
Nitrate  are chemical  components wi thout color ,  smel l  or 

taste and they are the natural  form of  n i trogen found in the soi l   
which is  essentia l  for  a l l  forms of l i fe;  

Sources  of  n i trate in water are natural  and 
anthropogenic.   

Natural  sources are: 

•  Rainfal l ;  
•  Ammonium ni tr i f icat ion (by microorganisms) and ni tr i te 

(by ni trobacter ia) ;  
•  Soi l  erosion contain ing ni t rate; 
•  Anthropogenic sources are: 
• Decomposit ion of  organic matter ,  and man-made 

pol lutants such as sewage waste and fer t i l izer .  
 

  



 

 

C o m
 

 
The inf

 
C

 

0
1
2
3
4
5
6
7

e n i u s  mu l t i l a te r a

f luence of ni

•  hypertensio
•  headache;
•  h ives; 
•  intoxicat ion
•  suf focat ion
•  cancer;  
• c irculatory 

Comparative 

Water from 
school

wate

68 

l  pa r tn e r s h ip  

trates 

on; 

n; 
;  

and thyroid gl

 
diagrams of

er from Cuejdi 
river

Wate
Bistri

and dysfunction.

 nitrate in Ro

er from 
ta river

 

SOS WATER 

omania 



 

 

C o m
 

Com

Th

pH
in troduc
express
defined
reciproc

Te
quant i ta

0

5

10

15

20

25

e n i u s  mu l t i l a te r a

mparative dia
Turkey, G

he determinat

H  stands for  
ced by the Da
s the low co
 as the pH is
cal  of  the hydr

emperature is
at ively express

Bistri

69 

l  pa r tn e r s h ip  

grams of nitr
ermany, Gree

tion of pH an

“pondus hidr
nish sc ient is t  

oncentrat ion o
s def ined as th
ogen ion act iv
s a phis ical  
ses the commo

The influenc

I f  the pH i
and causes
level  of  epith
above 11, 
i r r i tates the 
membranes.

ita Sarıçay 
Creek

Mu

rate between
ece and Bulg

nd water tem

rogeni i ” .  The 
S.P.L.  Sorens

of hydrogen i
he decimal log
i ty.  

property of
on not ions of  ho

ce of pH and t

s below 5.6,  w
irrevers ible c

hel ia l  t issue, a
the water is  
eyes, skin an

 

urr river Kiphisos 
river

 

SOS WATER 

n Romania, 
gary 

 

perature  

concept was
en, in 1909 to
ons and was
gar i thm of  the

 matter  that
ot  and cold. 

temperature  

water is acidic
hanges at  the

and i f  the pH is
alkal ine and

nd the mucous

Iskar river

 

s 
o 
s 
e 

t  

c 
e 
s 
d 
s 



 

 

C o m
 

Co

0
1
2
3
4
5
6
7
8

e n i u s  mu l t i l a te r a

Comparativ

omparative d
Germa

Iskar river M

70 

l  pa r tn e r s h ip  

ve diagrams 

diagrams of p
any, Turkey a

 

Murr river Saricay

of pH in Rom

pH between B
and Romania

y river Bistrita riv

 

SOS WATER 

mania 

Bulgary, 
 

 
ver

 



 

 

C o m
 

 Te
quant i ta

Th

•  T
o
g

• W
t
i t
c

•   
o
d
e
s

• S
h
 

Com

e n i u s  mu l t i l a te r a

The det

emperature  is
at ively express

he influence 

Temperature is
on water che
general ly incre
Water,  part i
emperatures c
t  is  in and 

conduct iv i ty.  
I t  is  the opp

oxygen, dissol
d issolved oxyg
enough dissolv
species of  aqua
Some compoun
higher tempera

mparative dia

0

5

10

15

20

School

71 

l  pa r tn e r s h ip  

ermination o

s a physical
ses the commo

of temperatu

s also importa
mistry. The r
ases at h igher
icular ly gro

can dissolve m
wi l l  therefore

osi te when c
ved in the wa

gen than cool 
ved oxygen fo
at ic  l i fe.   
nds are also m
atures. 

agrams of tem

Cuiejdi river Bistr

of temperatur

 property of
on not ions of  ho

ure 

ant because o
rate of  chem
r temperature. 
oundwater ,  
more minerals f
e have a hig

onsider ing a 
ater.  Warm wa

water,  and ma
or the surviva

more toxic to 

mperature in

rita river

 

SOS WATER 

re 

f  matter that
ot  and cold. 

f  i ts  inf luence
ical  react ions
 
wi th higher
from the rocks

gher electr ica l

gas, such as
ter holds less
ay not contain
al  of  d i f ferent

aquat ic  l i fe at

 Romania 

 

t  

e 
s 

r  
s 
l  

s  
s 
n 
t  

t  



 

 

C o m
 

Compa

T
T

depend
the con
  

 

 

0

5

10

15

20

25

e n i u s  mu l t i l a te r a

arative diagra
Germa

The determin
The quant i ty 
ing on the tem
tent of  oxidiza

0

0

0

Iskar river Mu

72 

l  pa r tn e r s h ip  

ams of tempe
any, Turkey a

nation of oxy
of oxygen 

mperature of  t
b le substance

 

urr river Saricay 
river

erature betw
and Romania

gen levels in
is  d isolved 
the water,  a ir  
s  and microorg

Bistrita 
river

Kip

 

SOS WATER 

een Bulgary,
 

 

n water  

in the water
pressure and

ganisms. 

phisos

,  

r  
d 

 



  

73 
 

C o me n i u s  mu l t i l a te r a l  pa r tn e r s h ip  
 

SOS WATER 

The influence of oxygen 

• Dissolved oxygen is an important determinant for stability of 
waters and survival of water organisms.  

• Micro organisms may decompose organic substances in water 
by means of oxygen. 

•  Organic pollutants may negatively influence water organisms, 
because they decrease BOD (Biochemical Oxygen Demand 

• In eutrophic lakes and relatively enclosed sea areas, oxygen 
concentrations decrease strongly with depth. In some cases 
conditions may even be anaerobic. 
 

Comparative diagrams of oxygen in Romania 
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Comparative diagrams of phosphate between Romania, 
Germany and Greece 

 

The determination of water hardness  

Water  hardness is  the property of  water  which contains 
mineral  sal ts  of  calc ium and magnesium, pr inc ipal ly as 
bicarbonate,  chlor ide, and sulphate,  and somet imes iron.   
 

The effects of water hardness 
 

Bathing in hard water gives a feeling of soap on the skin. This 
prevents rinsing and causes irritation. The hair is dirty and dry; 

With soap it forms insoluble salts which stay on sanitary objects; 

Laundry is not clean enough, it  loses its color and brightness and requires  
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The precious drop 
Made by the Romanian team  

 
Protocol 

Making a model towards using water from 
precipitations for irigating a field 

Step I:  Theoretical basis 

The making of graphic representations which 
show :   
a)  The average monthly quant i ty for  each country 
member of the project regarding the precipi tat ion levels in 
the ra iny season ( from march to october) .  
b)  A graphical  representat ion of the average monthly 
temperature for  each partner country in the project 
regarding the quant i ty of  precip i tat ions, would give us a 
better  p ic ture of  the evaporat ion process,towards better 
identi f icat ion of  drought per iods.  
c)  Data wi l l  be taken by students using as a source 
special ised si tes. 

Step I I  :  Field teams (creating a number of teams) 

Mater ia l  resources: tape, rope, notebooks, penci ls .   
Target:  measuring the surface of buildings in order to 
measure the quantity of water that can be obtained out 
of precipitations .  
 

Step I I I  :  Calculating the suface of buildings (exposed 
surface) 

1. Calculat ing the exposed area for  precip i tat ions. 
2. Corelat ing the col lect ing sur face wi th the quant i ty of 

average monthly precipi tat ion,  quant i ty which is  later   
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3. used to f ind the maximum quanti ty of  water  we can 

col lect .  
4. Measuring ( theoret ical ly)  the capaci ty of the 

recipients regarding the quanti ty of  precip i tat ions. 
5. The approximate landmass of  vegetat ion that  could 

be i r r igated wi th the obtained quant i ty of  water.   
6. Economical  evaluat ion-“How much would i t  cost  to 

i r r igate the speci f ic  surface i f  we would use water 
f rom the network? Are we saving money? How do we 
know? We’l l  see the pr ice per cubic meter in each 
country. 

Advantages :  Level di f ferences in the school courtyard could 
i r r igate, by using natural  ra infa l l ,  the grass patches or  the 
t rees ( inc luding washing the al leys and the sports f ie ld) .  

Step IV :  Making the model 

Technologycal process of making the model 

Cr t  
issue Operat ion  name Neccesary mater ia ls  Observat ions  

1  Pick ing  
mater ia ls  

Po lyes te r  
boards ,po l yes te r  
b locks ,hoses ,g lasses
,adhes ive ,  tape ,  
ma tches ,  sc i sso rs ,  
g reen  space ,  g reen  
pens ,  b ranches ,  
paper  c l i ps  

Each member  o f  
each team i s  
ass igned  to  h i s /he r  
respec t i ve  ro le .  

2  

Plac ing  the 
model  o f  the  
po lyester  
houses  and the  
roofs  

Po lyes te r  board ,  
po lyes te r  
b locks , roo fs ,  g lue ,  
sc isso rs ,  g lue ,  c l i ps ,  
adhes ive  tape  

In  the  cons t ruc ted  
bu i l d ings  there  mus t  
be  a t  l eas t  one  
e lemen t  spec i f i c  o f  
each coun t ry .  
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3 
Placing the 
chimneys on the 
roofs 

Hose, scissors, glue, 
tape 

 

4 
Creating green 
areas around the 
houses 

Green 
space,glue,matches, 
branches for trees 

Each team can make 
its own green space 
like a park, alley, or 
recreational space. 

5 

Establishment 
and installation of 
rain-water 
collection vessels 

Glue, scissors, glasses, 
hose 

 

6 

Collected water 
pipe route 
planning to green 
areas or other 
destinations 

Straw or thin hose 

 

7 
Testing the route 
for the collected 
water 

Bowl of water 

At the end every team 
will test if the 
instalation works and 
the water can be 
gathered and directed 
towards the green 
zone. Other purposes 
can be found for the 
collected water. 
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The solut ion of  the teams during the Romanian 
mobi l i ty  
 

 

 

 

 

 

 

L=50m, l=10m 

1. The maximum capacity of the recipients needed to water 2500 m2 
of turf. 
Deficit of water of 45 l/m2 
Max capacity = 2500m2 x 45 l/m2 = 112500 liters= 112.5 m3 

2. The capacity of water collected from the building:  
S = 50 x 10 = 500m2 

Month Water collected 
June 500 x 108,4=54200
July 500 x 93,3=46650
August 500 x 71,9=3595
September 500 x 48,8=24400

 
3. The reduction of expenses per month: 

Month The reduction 
June 54200 x 0,8=4337,6 
July 46650 x 0,8=37320 

August 3595 x 0,8=2876 
September 24400 0,8=19620 
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