Lec # 29

we have said in the previous lec How the water presented in our planet .

Now ... There is a way to present the water “ exactly  in amounts “ , they are measured how much we have underground water , how much we have surface water " in amounts " not only percentages .

Water cycle : is a way in which water moves in our planet .

How the water evaporated ---> clouds ----> water falls down .. and so on 

 Transpiration " عملية النتح " .. we have a huge amount of water loss from our planet by this process .. it happens worldwide and some time in some countries  they have to cut trees down to reduce the amount loss of water !!

Water uses : 

We have two concepts::
1. water withdrawal : refer to water that have been extracted from surface-water or underground water .

2. water consumption : is water that we already have consumed and we take it out from water cycle .
" consumed  water “زي لما نروي المزروعات , الماء اللي بيدخل جوا الثمر اسمه 
a. Residential Use : 

- total amount of residential or domestic uses of water or house uses worldwide is 10 % of total water available as fresh water .
- In Jordan we have a problem with the word when we call " drinking water " >> y3ni when they send us a water to home  we call it “ drinking water “ .. we know we will not use all of it for drinking .. but we use it for residential uses ( cleaning , Irrigation , etc ) .
so in Jordan " drinking water " used for not just drinking but for domestic ( drinking and other uses )  and this is wrong .
b.  Industrial and commercial uses : 

- it depends on the kind of industry and on the country ,  in Jordan we just use 45% of total water for this purpose .

- about the kind of industry for eg ,

a. in heavy industries for each tons of iron produced >  300 m2 of cooling  water is need , so u can measure how much we need water for producing iron .

b. food production and food processing take huge amount of water .

and usually they use industrial plus commercial , commercial for hotel , offices and so on 

c. Agricultural use :

- The majority of water in Jordan and world wide used in agriculture , about   70%  .
agriculture depends on the nature of the product like vegetables and other , and the most products which consume water are
rice and sugar-cane which take a huge amount of water .
d. Cooling :

-Energy generation depends were are u and what is the country , about  30-40%  of all the water using for cooling purposes especially in nuclear power stations , u know when u create energy by nuclear station , there is heat out from the machines , and if we don’t cool it , it will melt so you must have a way cooling them down .
- and one technique that used for this , is by using water from nearby lack or river .

after we cool down this machines , this water become hot itself and we have to do something to cool  this hot water by send it back to it's source .

e. Swimming and fishing :
- but in Jordan we don’t have much water like other cities to enjoy it -.-"

F. Esthetic uses of water :

- water from mountains  and other water features designed for buildings . 

H. Fire protection purposes :

- in main streets , they put special tubes , used in case of fire .
and in Jordan esp in summer .. dry grasses is v. dangerous and easily burn .

J. Habituate  fish :

- in Jordan there are many project to breed fish inside small lack .

________________________________________________________________________

- as we said Jordan considered as one of the poorest 10 countries worldwide in water and has a population growth which  v.high w quickly .
and sources of water are limited , and become less by time .
so we are the 4th or the 2nd in the list .

_______________________________________________________________________
Water pollution : 
what are the sources  of water pollutions , and from where pollutants come to the water ?

1. Industry .
2. Cities itself . 

3. agricultural activities . 

4. nature itself like animals , dead plants and soil and so on ..

5. air pollutants can end up with water pollution .

we have different definition for water pollution :
1 . Undesirable changes in the physical, chemical , or biological content of the body of water that can negatively affect our health and survival  , and also animals and plants 

like if there is mercury  throwing haphazardly in the water , and it reaches the olive trees and it ends up in olive and oil .

2. the simplest definition of water pollution is : the loss of any actual or potential benefits  of water causes by any changes in the composition of water .
and another thing is about the use of water .. y3ni eza hai el mai la sa8i el 7aywanat w essta5dmt-ha lal shurb had pollution , and vise versa .
3. the third definition talks about the source  :
large set of " adverse effect " of the water body like lack , river , oceans caused by human activates .

 Sources of pollution :

 - divided to  direct and indirect .
 > direct or " pointed " pollution:  include fluid that  released from factories that affect the water directly .
pointed source where we can identify and we  know the source of this pollution . eg ,
factory ---> wastes out of it ---> reach the river  .. ( direct source )

- في منطقة الإسكنرية , المياه العادمة بتتجمع بأنبوب واحد . و بيصب هاد الأنبوب  في البحر الأبيض المتوسط .- كذلك منطقة بنغازي . 
> In-direct or non point-source pollutant  : not well defined and diffused source , and this type is more difficult to control . eg 
في منطقة الأغوار , المزروعات يتم رشها بالمبيدات الحشرية من مزارع مختلفة , هاي المبيدات بتروح لمصدر المياه , و بتعمل على تلويثهه , هون إحنا ما بنقدر نحدد من أي مزرعة إجت هاي الملوثات  . 
- point or non point source , direct or indirect source of pollutants could be continuous in nature or discontinuous 
> continuous means that the factory for eg  works all the time 24 hrs .
> discontinues at night and not on the morning , or zai ma3a9ir el zayton . not work all the time .
Classification of Pollution : 
We classified  pollutants  by different approaches : 

I .state of matter ( physical ) < the easiest .

- solid 

-liquid 

-gases 

II. ( chemicals ) characteristics :

- organic

- inorganic 

so pollutant can be organic solid or in-organic solid .. and so on .. ( physical-chemical ) .
it's difficult to find pollutant as pure state, for eg  although we call it solid but it's not purely solid , it could be  solid and gas  or solid with liquid  but all in all we call it solid pollutant .  
III. bacterial contaminant ( biological ) 

- another way is ( physical-chemical-biological ) in nature contaminants .

I . physical Pollutants  :
color : 

- water must be colorless , smell-less , taste-less 

but we can’t say it's 100% colorless , in labs we can measure a color for a giving material , we can allow a little bit of color as   5-7 % but it must be less than 10 % .

WHO classified the safe water in three criteria  : 

Type a : less than 5 %
Type b :  in btwn 

Type c : less than 10% of color 

these are recommendatory  and  not obligatory , it depends on the country wither to use type a , b or c , and this depends on the technology and Economy “money”  the country have . 
for eg, rich countries use highly safe water type a , a v. high class of water  , here in Jordan we use type b .
non of these types are harmful for human beings and they are All safe , but the difference btwn them is the relativity of safety some 100% safe other 90% safe and so on .

Temperature :

- government can't measure the T of the water and send it to u , lazim enta etdabir 7alak fe betak , w testa5dim el mai bl 7arara eli bdak yaha -.-"

all of us use water below 50 c .. it's the way we prefer to use the water , but u as a consumer who decide the T u wan to use .

Turbidity :

- water must be pure without turbidity . or a little bit turbid " eza mn el 7anfyeh -.- "

** physical pollutants :

a. the most imp one is SOIL :

- soil is the major source of physical water pollutants . 

- if we look for soil itself as a material it will not cause any problem to water and it’s not a pathogenic , however what we afraid from , is the bacteria inside the soil  or biological contaminant inside the soil .

so soil and turbidity are bad as  biological contamination , cuz we know many microbes can stay for a  long time  inside the soil and that is depends on the humidity of soil .

that's why u should not drink turbid water , it may have microbes inside it -.-"

b. another type of physical contaminates is THERMAL pollutions :

- after we cool machines by  water in nuclear power station for example, water will worm up . 

- hot water is bad as bad as sewage !

the reason is that when i send hot water back to it's source ( river or lack ) , it will kill creatures like fish and other  by thermal shock ( sudden change in the temperature of  water is a killer for creatures ) .
- so when u saw a river used in cooling processes and the hot water sent back to it , u will find dead fish due to thermal shock  .

- the dr said that in " al a3'war "  we succeed to raise the  growth of fish at high temp , by change the water T  gradually not suddenly .

c. . RADIATION :
- either from industry or from nature , in Jordan we don't have that industry which use radiations but we still have sources of radiation  like phosphate ? .

- a newly discovered kind of soil in Jordan is a type of soil in south of  Jordan that has a huge amount of radiation like radium  inside it  and they called it by  funny name  " yellow cake " -.-"

- so one of the most imp criteria is the amount of radiations in drinking water , cuz small amount of radioactive material is toxic .

II. Chemical Pollutants : 

* Chemicals that  can reach water like :
- mercury .

- Pesticides .

- copper .

-nitrates 

-cadimum

- iron 

- any chemical can reach water .

* Chemicals can be :
- solvent and u drink it .

- or un-solvent .

* organic and in-organic , and u cant's decide which one  is more dangerous than the other , cuz it depends on the nature of the  material .

- so , no one can talk about the toxic chemicals in the water except the Toxicologist .
- however if we look to the standard and the criteria for water in Jordan we will find two pages of them for chemicals which is the most common chemicals we found in water  like mercury , lead , nitrat and so on ., and each of them have certain criteria of what is the percent which we can allow it for safe drinking water .

** Chemical indicators :

>  acidity :  acids come from different chemicals like ( nitric acid , citric acid , H2SO4 ) , so acid is an indicator which can help us to kno what are the chemicals inside the water .
> Hardness of water : it caused by different chemicals and it's an indicator for presence of certain chemicals ( Mg , Ca  .. etc )

hardness means it's not lather " low -lathering water "  .
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