Checking the validity and the quality of wells’ water in Jabel Al-Mukkaber area
(2) Summary
Jabel Al-Mukkaber village in Jerusalem city  is known with the availability of  household wells were they collect the rainwater in order to use it for different purposes such as; drinking, irrigation and cooking.  However, this water may be exposed to serious dangers and water pollution is the most severe one. Therefore, in this study we focused on the water pollution problem, which may affect its validity of drinking , specifically, we to chose to check the wells’ water validity and quality of drinking according to the surrounded environments. Our main research question was “to what extent does the wells water in Jabel AL-Mukkaber area is considered to be valid for drinking?”.  Therefore, and within the GLOBE program, the six graders in AL-Farouq school in Jabel AL-Mukkaber started to collect some samples of wells’ water, did some physical, biological and chemical tests using simple devices and tools. Finally, the results indicated the fact that the water in the wells which are surrounded with animals are not valid for drinking and do not meet the Israeli and WHO standards of water validity for drinking. Moreover, the wells which are not periodically cleaned and sterilized may cause diseases for its users. On the other hand, the wells which are surrounded with flagstones or asphalt and which are sterilized constantly do not have problems. 
(3) The research question:
Our research question is about water, which is considered to be the most and first essential element for existence. Specifically, water covers about 80% of the globe, all of the living creatures cannot live without it, and it forms about 60-70 % of the human bodies, therefore, it is one of the most important and necessary  nutrients  for every living cell and for every vital process occurs in any living creature. Moreover, water is the first thing that astronomy scientists look for in the newly discovered planets to judge the possibility of life on their surface. 

The research question is the following:

To what extent does the wells water in Jabel AL-Mukkaber area is considered to be valid for drinking?

(4) The introduction

It is generally known that Israel has some considerable resources of water; meanwhile, these resources are threatened by serious dangers like the increasing population growth and the water pollution.  

However, seasonal rainfall is the main source of water in our country, it supplies the springs, rivers, torrents and lakes, and it is used in the irrigation of large agricultural areas. On the other hand, surface and subsurface flow are considered to be the second main water source in our county which are represented in the rivers, torrents, lakes, springs, underground water and stagnant water.

Water is the main topic in our research and it takes its importance from it, since water is considered to be the most and first essential element for existence. Specifically, water covers about 80% of the globe, all of the living creatures cannot live without it, and it forms about 60-70 % of the human bodies, therefore, it is one of the most important and necessary  nutrients  for every living cell and for every vital process occurs in any living creature. Moreover, water is the first thing that astronomy scientists look for in the newly discovered planets to judge the possibility of life on them. 

Many and real questions about water and its validity for drinking came to our minds because our school’s area , which is, Jabel Al-Mukkaber in Jerusalem city is known with availability of  water wells, and almost every house has its own well of water. People use its water in their daily activities such as; washing, drinking, cooking, and plants’ irrigation. Therefore, the validity and the quality of this water for human consumption is the main necessity and it must be questioned.
Water pollution:
Water is described as contaminated if pollutants are found to interfere with the use of this water for different purposes such as drinking and irrigation. However, each cubic meter of contaminated water can pollute 40-60 cubic meters of clean water.

· Types of contaminants:

1) Physical contaminants: These are contaminants that can be removed by simple processes such as precipitation (sand and soft gravel).

 2) Chemical pollutants: the existence of one of the important elements of water pollution and it is divided into two parts:

        A) Organic substances: hydrocarbons, oil, grease, pesticides.

        B) Non-organic substances: alkali, heavy metals, phosphorus, sulfur.

  3)  Biological contaminants: they are the most important types of pollutants which can be found in water, and some of them can cause serious diseases.

Biological contaminants are total coliform and fecal coliform; the total coliform is a group of small, quite harmless organisms that live in relatively large numbers within the human and animal intestines. On the other hand, the wastewater is the source of the fecal coliform which can cause several human diseases including typhoid, viral intestinal influenza, and hepatitis A. 

- Checking the water’s validity for drinking:

The water’s apparent purity and being free of smell and color are factors which are not sufficient for determining its drinking validity, however, in order to determine the drinking validity of water we have to examine some water samples using special devices and tools.  Therefore, it’s worthy to specify the factors which determine the quality of water and how we can be sure of its validity for drinking.   

 
-Water quality determinants:
1) Biological factors:

It is intended to examine the presence of some harmful living organisms in water such as; algae, viruses and bacteria, and to examine the percentage of the dissolved oxygen as a sign for the existence of living organisms.

2) Physical factors:


They are the factors that can be inferred through the senses such as the degree of turbidity, temperature, and PH level.

3) Chemical factors:

It is intended to measure of the presence of dissolved substances in water such as nitrates, ammonia, salts and other materials.
However, if we need to check the water’s validity for drinking we should examine all of these factors without missing any one of them.
(5) The research methods:
Jabel Al- Mukkaber is a village that is located on the highest hill to the southern east of Jerusalem city. It is bordered by some Arabian villages from all sides.

The village suffers from low municipal services, for example; the roads are dangerous, some of them are destroyed and do not have sidewalk. Also about 50% from the houses are not connected to the sewage networks instead they use absorbing drillings. Moreover, the waste is not collected in the appropriate and required way. 

Most of the village residents work as employees at different sectors. According to some statistics there is about 1549 acres in Jabel AL-Mukkaber are suitable f or agriculture however, the agricultural sector is too weak because most of the lands are exploited for the livestock breeding and construction. 
Jabel Al-Mukkaber is dominated by the Mediterranean climate which is characterized with a hot and dry summer, a mild and rainy winter, specifically the annual rainfall rate is about 550 ml, and snow falls once or twice in a winter.  
 Data collection:

In order to answer the research question ; at first we built a questionnaire and distributed about 30 copies for the residents of Jabel Al Mukkaber village , after getting them back we analyzed them  then according to the data we chose four wells to work on which vary in their surroundings .    

At the next stage we collected four samples from different places in Jabal Al- Mukkaber area, according to the surrounding environment of the well in order to examine the impact of these different factors on the quality of water. Specifically, the wells’ surroundings are; one which is surrounded with livestock and poultry, another is surrounded with flagstones , another with asphalt , and the last one is surrounded with soil. 
The samples were collected in sterile containers, and we tried as much as possible to make water testing and collection of results very accurate to obtain the best results out of the samples.

Sampling tests:

The students collected water from different areas, and then conducted specific tests using simple devices and tools which are appropriate for the students’ age , their academic level and which we are available in order to check the quality of water and its validity for drinking. 

-The tests were:

· A biological examination :
This test depends on the cultivation of bacteria in the feeding medium in Petri dishes, then these dishes should be put in a special incubator, at a certain temperature according to the bacteria’s type ; for example, the total coliform is placed at a temperature of 37 degree. 
· A chemical examination: 

The chemical tests which the students did were:

-The test of water salinity:  
The concentration of the chloride was examined for salinity testing using simple tools. For example; chloride strips were used instead of using complex scientific methods like ;salt calibration with silver nitrate and the chemical equations which were used for the treatment in order to suit the students’ age.

-The Nitrate test:
The nitrate in water NO3 was measured using nitrate strips while the spectrophotometer was not used.

-The physical examinations: 






-Checking the turbidity :
      Turbidity was tested using a Turbidity Meter, which measures the ratio of light passing through the sample to determine its turbidity. 
-Checking the electrical conductivity: 

              An electrical conductivity meter was used to measure the electrical conductance, and to examine the electrical conductivity of water.
 (6) The results and the conclusion:
The results will be divided according to the examination type.
	Total coliform colonies
	The Wells
	The surroundings 

	20
	1st


	Livestock and poultry

	0
	2nd
	Flagstones

	0

	3rd
	Asphalt 

	3

	4th
	Soil 


Table :1

The Numbers of total coliform colonies according to the wells’ surroundings
After we checked the results of the biological examination we noticed that the most polluted water of the wells was the first which was surrounded with livestock and poultry. 
                              ****************************
	4th well
	3rd well
	2nd well
	1st well
	The test’s type

	Almost 10
	Almost 15
	Almost 10
	Almost 15
	The Nitrate  

Measuring unit “ mg/l”



	1.64
	0.9
	1.70
	2.30
	“Turbidity”
“Measuring unit “ NTU”



	276
	209
	250
	240


	Electrical Conductivity

Measuring unit “µs/cm”

	160
	140
	150
	130
	Total Dissolved Salts

Measuring unit “mg/l

	8.14
	7.4
	6.3
	6.4
	PH Level



	Almost 30 
	Almost 30 
	Almost 20
	Almost 20
	Chloride level
Measuring unit “mg/l”


Table : 2

The physical and chemical examinations’ results
	The WHO standards 
	The Israeli standards
	The test’s type

	Less than 50
	Less than 50
	The Nitrate

Measuring unit “ mg/l”



	5
	5
	“Turbidity”
“Measuring unit “ NTU”



	Less than 1500
	Less than 1500
	Electrical Conductivity

Measuring unit “µs/cm”

	Less than 1000
	less than 1000
	Total Dissolved Salts

Measuring unit “mg/l

	6.5-8.5
	6.5—9.5
	PH Level



	Less than 250

	Less than 250
	Chloride level
Measuring unit “mg/l”

	0
	0
	Coliform colonies


Table : 3
The Israeli and the world health organization’s standards for the drinking water

********************************************
	Standards
	Area
	Test

	WHO
	Israeli
	4th  Well
	3rd Well
	2nd Well
	1st Well

	Less than 50
	Less than 50
	Almost 10
	Almost 15
	Almost 10
	Almost 15
	The Nitrate 
Measuring unit “ mg/l”

	5
	5
	1.64
	0.9
	1.70
	2.30
	Turbidity
Measuring unit

“NTU”

	Less than 1500
	Less than 1500
	276
	209
	250
	240
	Electrical Conductivity
Measuring unit “µs/cm”

	Less than 1000
	Less than 1000
	160
	140

	150
	130
	Total Dissolved Salts
Measuring unit

“ mg/l”

	6.5-8.5
	6.5-9.5
	8.14
	7.4
	6.5
	6.3
	PH Level

	Less than 250
	Less than 250
	Almost 30
	Almost 30
	Almost 20
	Almost 20
	Chloride Level 
Measuring unit

“ mg/l”

	0
	0
	3
	0
	0
	20
	Total Coliform


Table : 4
A comparison between the Israeli and the WHO standards’ for water drinking validity 
*********************************
In this study we choose to refer to the Israeli and the world health organization’s standards for the validity of drinking water , were they consider the main standard for water’s validity for drinking; is when the water’s content of the physical, chemical and biological elements  do not cause damage to the consumer during the period of water consumption .  However, after comparing the Israeli and the world health organization’s standards for the drinking water with the samples of the four wells we notice the following:
· In the first well the water is contaminated with bacteria, specifically the E. Coli bacteria and this means that the water is not drinkable, and this may be due to the poultry farm and livestock which surrounds the well  ,or because of not using  the sterilizers of the well constantly, however,  the PH level is 6.3 which is far below the standards . Therefore, this water should be cleaned and sterilized with chlorine. 
· In the second well which is surrounded with flagstone the water is within the standards, is safe to drink and is not contaminated with bacteria. It is periodically being cleaned as noted by the owners.
· In the third well the water is safe to drink and is not contaminated with bacteria, however, this well is built on asphalt, and is cleaned annually.

· In the  fourth well the water is polluted with the E. Coli Bacteria which means that it is not valid for drinking, moreover, it is used by a group of people in the neighborhood, and it is surrounded by soil and some people throw the waste around it, unfortunately a bit of cleaning take place.  The well’s water must be cleaned with chlorine for sterilization.
What next????

 As a result for the scientific research which was conducted by the sixth graders at the school, the students started to prepare for an awareness campaign for the neighborhood to inform them with the research’s findings. Moreover, they will enlighten them with the importance of maintaining the quality of water inside the household wells by cleaning them periodically to ensure the water’s validity, also they will assure the important process of boiling the water before its usage. On the other hand, they will clarify the danger of neglecting the process of cleaning on the health of its users and will warn them from the bad surroundings which can cause serious diseases.

In addition; more tests should be carried out for the rest of the village’s wells. In the future, these tests can be executed in laboratories which are equipped with special devices and tools. However, it is worth mentioning that the simple devices and tools which were used in our study were effective, easy to use, and told the students a lot about the water they drink.
(7) Bibliography

*  The used materials:

1) Conductivity Meter ( EC| TEMP)
2) Thermo-Hygrometer

3) Semi- quantitative test strips Nitrate

4) Semi- quantitative test strips for Chloride

5) Petri- dishes for Total Coliform
6) TDS Meter
* The GLOBE devices:
1) the Enviro-Labdisc. 
2) PH Electrode

********************************************************
The questionnaire
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Dear parents:
The 6th    graders “B” in Al Farouq school  are doing a scientific research called “the quality of wells’ water in Jabal Al Mukkaber area, through the GLOBE Program ; which is a scientific global and environmental project in cooperation with NASA agency, therefore, we will be pleased if you can fill in this questionnaire honestly and objectively” , in order to gather real data for this research only. 

Thanks for your cooperation    

_____________________________________
Please, circle the answers which suit you:

1. Do you use the well’s water?

         a. Yes                          b. No                         c. Sometimes 
2. Do you drink the water directly from the well?

         a. Yes                                          b. No                                       

3.For what purposes do you use the water?

a. Drinking               b. Cooking                       c. Watering plants.

d. other things___________________________________.

    4.Do you clean the well continuously?

         a. Yes                          b. No                         c. Sometimes 
5.Do you sterilize the well’s water with chlorine?

      a. Yes                                           b. No   

 c. something else_______________________________________________.

6. How the well’s water is being gathered?

 a. through water pipes.                                        

 b. through a dig near the well         

 c. directly from the rain to the well                      

 d. something else____________________________________________________.
7.Does any competent authority supervise the well

   a. Yes                                  b. No   

  c. something else_______________________________________________.

********************************************************
Other notes would you like to add:

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

***********************************************************
I agree to take a sample from my own well’s water for the scientific purposes:

Signature:__________________         Date__________________

******************************************************
