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Global Mathematics Project  

(Adapted from “Science Across the World” topics on “Drinking Water” and “Acid Rain”)  
Water, Precious Water
TO:

	Date


	6/11/2006

	Teacher’s name


	Mr. Tan Khan Aun  (for Mathematics)   OR  Ms. Linda Toh  (for Science)

	Student’s name(s)
	

	School


	Tun Syed Sheh Shahabudin Science Secondary School (SMSTSSS)  

OR  SMKA Al-Mashoor(L)   

	Address


	Jalan Damai, Bukit Mertajam, Pulau Pinang 14000  Malaysia                  

OR     Jalan Air Itam, 10460, Penang.

	Phone numbers

(inc. dialling code)
	Telephone:    604-5305636           OR      604-2296790
Fax:               604-5380853           OR      604-2291503

	E-mail address


	 tankhanaun@yahoo.com.my        OR   smkaalmashoorl@yahoo.com

	School website address
	http://smstsss.net/


We understand that your class is studying “Water, Precious Water”. We would like to exchange information about water resources and analysis of water (using mathematical units and calculation) with its importance  in relation to how it affects your lifestyle and health in the environment and society. We enclose the opinions of our class with this exchange form.

We look forward to hearing from your class. Please reply.
FROM:

	Teacher’s name


	Mr. Teoh Boon Tat     OR    PM-2233 participants  

	Student’s name(s)
	

	School


	SMK Teknik   OR  RECSAM school Malaysia

	Address


	Jalan Sultan Azlan Shah, 11700, Penang, Malaysia.

	Phone numbers

(inc. dialling code)
	Telephone:   604-6583266

Fax:               604-6572541

	E-mail address


	teohbtat@gmail.com, recschmas@yahoo.com, ssysrecsam@gmail.com  

	School website address
	http://www.recsam.edu.my 


(A) Water Resources

1. a) The main water resources in our country or region are:

     dam, reservoirs, rivers 
b) Where we live, we use these water resources:

     dam, reservoirs, wells, rivers
     [Note (We have also collected the following useful information related to water in our visit to Water Treatment Plant in 2005): 
      (1) The sources of natural water are waterfall, river, ice and snow, lake, well, pond,   rain, oasis, sea, spring. There is more water than any other liquid on the earth surface. Some parts of the earth are covered by ice and snow. These include high mountains and the areas near the poles. Water is also found in the atmosphere as water vapour. Tropical rain forests have a damp atmosphere.
      (2) We can survive up to a month without food but only 5-7 days without water. A tomato is 95% water. A cow must drink four gallons of water to produce one gallon of milk. About two thirds of the human body is made out of water. 70% of our skin is water. Every system in our body uses water and it is important because it makes up 83% of our blood, transport body wastes, lubricates joints and keeps our body temperature stable. It is also a part of cells, which make up all living things.  
      (3) Although 75% of the earth’s surface is covered by water, mainly by oceans. Out of the 3% of the earth’s water is fresh water and can be drunk, but:

            (a) 99% of the water in the world is salt water or frozen water. This leaves only 1% of fresh water to be shared by all living things, including human beings.  OR

            (b) 97% is salt water found in the oceans which cannot be drunk. Another 2% of the water found on earth is frozen in glaciers of the North and South Poles, and that leaves us with about 1% of fresh water to be shared amongst all living things on the planet. That’s why water is so precious.]
2. a) Where we live, it rains at these times of year:

    Throughout the year, but more often in April and October, with the occurrence of the annual southwest (April to October) and northeast (October to February) monsoons.
      [Note: We understand that there are 12 months per year, i.e. January,                  February, March, April, May, June, July, August, September, October, November, December]

b) In a year, our total rainfall or the average rate of annual rainfall is quite high, i.e. about  25 000 mm (250 cm or 100 inches)
      Malaysia enjoys the tropical climate with plenty of sunshine and rainfall   throughout the year. Temperatures typically range from 70 to 90°F (22 to 33°C) and cooler in the highlands. Much of the rainfall is concentrated in the late afternoons and humidity is high throughout the year.   
3. a) Our drinking water comes from:

         ( A tap connected to the mains water supply   ( A river

         ( Bottles of mineral water from shops
        ( A lake

         ( A spring
 



        ( A rain water tank

         ( A well                                                              ( Others:  rainfall, our school and house.

b) The places where livestock drink are:

     In town, domestic pets/poultry drink tap water. 

     In the countryside, the farm animals or household poultry drink water from the wells, rivers and tap water as well. People living in the jungles may drink water from various sources, but they should be aware of the health and safety aspects of the drinking water.  
4. a) In our region, the situation about water shortage is:

      Where we live, there is no water shortage at the moment. However, during the dry months (January-March), water in the dams is usually greatly reduced.  

b) This is how often our water is rationed or limited:

     Very rarely water is rationed. During repair of roads, pipes, etc., notices will normally be sent to houses for the temporary cut of water supply.
5. Conserving water resources by “reducing, reusing, recycling” precious water:

a) These are examples of the ways in which people reduce or re-use water:

· Ration or limit water use at particular time
· Re-use rainwater to wash car

b) These are examples of the ways in which people recycle water:

· Recycle water from washing to water plants, flush toilets, clean five-foot way/corridors/drains, etc.

· Recycle water from washing rice, fish or meat to water plants (which is believed to act as fertilizer including urine). 
· Converting seawater into drinkable water by desalination

· Recycling polluted water into usable/drinkable water via scientific/technological project e.g. use of composite water filter, etc.

(B) Analysis of Used Water, Drinking Water and Rain Water
6. Analysis of Used Water

a)  The estimated amount of water used in a home is: _836_ litres a day.

    

                 (Note: It was estimated as 25,080 litres/ 30 days for June 
                                                   2005, or about between 200 to 1,000 litres a day)

b) We could make a rough estimation of water use in a week at home or at school using  the following tables:

    Table 1: Water use in a week (at home)

	
	Water use
	Litres
	Times each day in a 7-days’ week
	Total time
	Total

	
	
	(estimation*)
	1
	2
	3
	4
	5
	6
	7
	used
	

	1
	Flushing toilets (per use)
	15
	
	
	
	
	
	
	
	
	

	2
	Washing hands (per minute)
	19
	
	
	
	
	
	
	
	
	

	3
	Drinking (per minute)
	19
	
	
	
	
	
	
	
	
	

	4
	Shower (per minute)
	10
	
	
	
	
	
	
	
	
	

	5
	Brushing teeth (per minute)
	19
	
	
	
	
	
	
	
	
	

	6
	Bath (per use)
	150
	
	
	
	
	
	
	
	
	

	7
	Cooking (per minute)
	19
	
	
	
	
	
	
	
	
	

	8
	Dishes (per minute)
	19
	
	
	
	
	
	
	
	
	

	9
	Washing clothes
	150
	
	
	
	
	
	
	
	
	

	10
	Washing car (per hour)
	950
	
	
	
	
	
	
	
	
	

	11
	Garden hose (per hour)
	950
	
	
	
	
	
	
	
	
	

	12
	Others, please state:
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Total Estimated Weekly Water Use
	


         * This calculation could be replaced by your own measurement using a measuring jug or any of your own measuring device.
    Table 2: Water use in a week (at school)

	
	Water use
	Litres
	Times each day in a 7-days’ week
	Total time
	Total

	
	
	(estimation*)
	1
	2
	3
	4
	5
	6
	7
	used
	

	1
	Flushing toilets (per use)
	15
	
	
	
	
	
	
	
	
	

	2
	Urinal (per use)
	10
	
	
	
	
	
	
	
	
	

	3
	Hand basins (per minute)
	19
	
	
	
	
	
	
	
	
	

	4
	Taps (per minute)
	19
	
	
	
	
	
	
	
	
	

	5
	Lawn watering (per hour)
	950
	
	
	
	
	
	
	
	
	

	6
	Shower (per minute)
	10
	
	
	
	
	
	
	
	
	

	7
	Others, please state:
	
	
	
	
	
	
	
	
	
	

	 
	Washing clothes (hostel inmates)
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Total Estimated Weekly Water Use
	


          * This calculation could be replaced by your own measurement using a measuring jug or any of your own measuring device.

                         [Adapted from UN-HABITAT, SWD & SIDA (2005). Water Audit – Quality and Quantity. United Nations Human 
                                                                                                                          Settlement, Swedish  Water Development and Sida.]  
7. Analysis of Drinking Water

      a) We estimate that a single student drinks   about 1.5   litres a day of tap  water.      

                                   (Note: including in coffee, tea and other drinks including tap water).

            b) We estimate that a single student drinks   about 1  litre a day of bottled  water.

  




                        




    (Note: We understand that 1 mineral water bottle is about 500 or 1000 ml)

c)  The pH of our drinking water at school is :                       8.22_ 

                 The pH of our drinking water at RECSAM is :                  ____
                   (Note: The reading of pH is recorded up to 2 decimal numbers)

d) The concentrations of impurities are:     


lead ions, Pb2+  :  < 0.05 mg/L or < 50 (g per litre

nitrate ions, NO3- : <10 mg/L or < 10 000 (g per litre

pesticides :  between < 0.00003 to 0.02 mg per litre
                     (Note:  We know how to convert or calculate from one unit to another.     
                                 E.g. 1L   =  1000 mL or ml or millilitre,    

                                        1mg = 1000 (g,  so   0.05mg = 0.05X1000 = 50 (g.)      
e) The hardness of the water is: 
( low
 (about 33mg/L)
( medium


( high

“Hardness” (keliatan) is the amount of dissolved calcium and magnesium in water. 
f) The number of coliform bacteria is  0 or less than 1  per 100ml in our  local water supply. 



      By right it should be 0 per 100 ml to be safe for drinking. But raw water which is not safe to drink will normally have coliform bacteria. The test for coliform bacteria will take about 24 to 48 hours, or 3 to 5 days, and was normally conducted in the Chemistry/Health Department. Water contaminated with coliform bacteria will turn the colour of indicator from purple to cloudy greenish/purplish things with gas floating on top of the solution (traditional technique) OR showing the reddish or purplish patches in the sampling culture which was put inside and oven with 37oC (to reactivate the bacteria) before the testing for about a day (new technique)                 
 
      [Note: We know that there are 24 hours in 1 day]

g) Impurities that exceed the EU guide level for drinking water are:

      N/A. Our drinking water at school and housing areas contains no     substance exceeding the Ministry of Health (MOH) standards which are in accordance to World Health Organization (WHO). It was proved to be safe to drink after water testing was done in Water Treatment Plant (WTP), Botanical Garden, Penang.
  During our visit to WTP, we have recorded the following information using mathematical units and our understanding of mathematical concepts on “year, length, decimals, structure, volume, percentage, etc.”
                  * The Vision of WTP : Meeting all your water supply needs
      * The Mission : WTP will be the leading organization in water expectations
      * History of WTP : It was built on 1892 with 232 feet, depth 32m, tall 300m          

                                    reconstructed in  1950 by J Mac Ritchie, A.M.I.C.E.
                 * There are two sedimentation tanks, total area of sedimentation tanks (excluding inlet and outlet channel) 390m2.    

                 * There are three filter beds, with area of each filter bed 31m2 and total area of sedimentation filter beds 93m2.    

                * The design (maximum) plant capacity is 18,200 m3/day or 18.2 million litres of water a  day and the rate of filtration is 125 l/m2/min. The number of reservoirs/ capacity/ level is 1 no./ 22,000 m3   TWL: 70.87 m, FL: 61.72 m    
               * The raw water source is Sungai Air Terjun which flows downhill from  Penang Hill. The delivery pressure is 70.87 m. The river “delivers” water from the verdant and refreshing Waterfall and Highlands Catchment Areas. 
h) In our country the drinking water guide levels are:

( the same as the EU

( the same as the WHO or Ministry of Health (MOH)
8. Analysis of Rain Water

a) This is how we collect data and analyze acid rain.                                                    

· First, we design a simple device as rain gauge to collect rain water (see Figure):

-  Collect some plastic mineral water bottles (500 ml or 1000 ml).

-  Measure about 10cm (for 500 ml bottle) or 20cm (for 1000 ml bottle) from the top of the bottle and mark this with the pen.

-  Using the scissors carefully cut off the top of the plastic mineral water bottle.

- Turn the funnel upside down and slide it into the top of the plastic bottle to ensure it is a tight fit, thus help preventing the water inside the plastic bottle from evaporating.

- Use the ruler to mark the scale, e.g. 5mm  sections from the base of the plastic bottle to the top. Pour water up to the lowest section.

· Then we find a suitable place for the rain gauge, away from trees and buildings, where no one accidentally will kick it over. Leave the bottle to collect rain water.
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The acidity of rain water which was collected will then be analysed by either pH paper or a pH meter.

b)  The pH of rain water falling near to our school is :                 5.58_ 

                   (Note: The reading of pH is recorded up to 2 decimal numbers)

            c)  These are the main sources of acid rain in our town or country.

· In many homes there are often two or more cars. With more and more cars used by people in our town, there will be higher frequency in traffic or automobiles on our roads with emission of fuels by car exhausts. 
· The burning of fossil fuels by factories in the industrial areas where we live result in gases like SO2, NOx released out of their chimneys.

· Homes burning rubbish results in the release of harmful gas into the atmosphere.
· Power plants, heating systems, means of transport and industrial plants or industries burning things that let harmful CO2 into the atmosphere.

d) These are the main environmental problems caused by acid rain in our country.

a. High level of degradation of forests (especially forests in high mountain regions which are exposed to more acidic clouds and fog that are more acidic than rainfall) and vegetations are being destroyed by the acid rain, thus causing the greenhouse effect.

b. Fish and wildlife in rivers and lakes are dying because the acid rain is making the water to be too acidic and poisonous for aquatic life. 
c. Some monuments are damaged because they are made of CaCO3. Some of the old buildings and statues are made of limestone structures and marble, which are very easily eroded by acid rain. Corrosion damages at buildings are accelerated at a quick pace.
d. The ground, the ground-water and the inland waters will get acid. 

e) This is what is being done in our country to try to solve the problems of acid rain.                                                    

a. TV advertisements to make people more aware of the environment and encouraging people to recycle their rubbish, to use smokeless coal, less burning of fossil fuels (e.g. petrol, coal, turf, oil) to produce electricity, etc.
b. Inform young people and have constant education about solving the problems of acid rain and constant monitoring of pH value of rain, soil and surface waters in our school.

c. Practising the habit of taking more public transport (e.g. buses, taxis, trams, trains, etc.), walking, cycling or carpooling (i.e. sharing journeys with others going to school or work, e.g.  parents could take turns to drive their children to school). This could help cutting down the amounts of CO2 emissions from cars.
d. Building cars with catalyst and power stations with filter equipment. Heavy industries have had to install special equipment to remove sulphur dioxide and nitrogen dioxide from the fumes they produce. Filters such as “scrubbers” are put on fabrics chimneys of the factories to filter the air that comes out. Factories and industries now have to install catalysers to filter all their emissions, thus to stop the emission of nitrates and sulphates into the atmosphere.
e. The government has also imposed various regulations, e.g. introduce higher taxes on coal, introduce speed limits on motorways, impose restrictions on use of petrol, i.e. all the companies now have to sell lead free petrol, also to reduce the amounts of sulphur in their products to reduce the amount of sulphuric acid in the rain. 

f. Speed limit on the roads or highways to be reduced as slower cars will produce less exhaust fumes. Cars and other automobiles also have catalysers installed for filtration of toxic gases. The suburb traffic must also be promoted.
g. To live more environment-friendly, e.g. use less energy or use natural energies (solar, wind, geo-thermal energy) in more cases to burn less fossil fuels, recycle our rubbish, etc.
h. To improve heating systems in the houses.

i. To investigate more in environmental products.

j. To find global agreements and look for global solutions.

(C) Water and Health in Society and Environment
9.   Drinking water affecting health in society and environment

a) Our main water supply is:  
( safe to drink

            ( not safe to drink


     We know this because:

      We have visited out local Water Treatment Plant (WTP) and the officer had tested the drinking water we brought and performed the water analysis. We were also told that WTP had conducted regular monitoring of the quality of water (as required by the Chemistry/Health Department) to ensure that our water supply is safe to drink. We drink tap water everyday and we are in good health so far.
b) Before we drink water from our main water supply we:

      ( do not treat it




( filter it (sometimes)
      ( leave it to stand



( boil it

      ( treat it chemically



( it comes treated

      ( other : Sometimes we leave the tap to flow for a while as the water  looked cloudy or dirty when it started to flow from the tap.

c) The statement which best describes what people in our community know about the quality of their drink water is:

     ( They do not question the quality of their drinking water.

     ( They are aware that drinking water contains impurities, but have no   idea what they are.

     ( They are aware that drinking water contains impurities and can name at least one of them.

     (  They are aware that drinking water contains dissolved substances and can name several of them and their possible effects on health.

d) (i) People are particularly worried about these dissolved substances or micro-organisms in drinking water:

Most people think that the tap water has bacteria or microorganisms and dissolved substances. However, they are not too worried about any dissolved substances as they think our drinking water is safe to drink. As long as they filter and boil the water before consumption, it is considered safe to drink.
      (ii) Commonly found examples of water-borne diseases which affect people in our country are :

E.g. encephalitis, malaria, cholera, diarrhoea, yellow fever, malaria, JE&Nipah virus, river blindness (onchocerciasis), vomiting, bilharzias (or schistosomiasis), hepatitis, dysentery, stones in the kidney, etc.

10. Acid rain affecting lifestyle including health in society and environment

(a) The effects of acid rain that people worry about are: 

· It kills fish, plants and trees, thus decreases the amount of food. The plants and the animals are injuried and will die out. 

· The main problems are that acid rain is destroying the land and is making the soil too acidic to farm effectively. 

· It is also destroying the crops making the quality less, also indirectly affecting the economy of the country. 

· Damages at medieval buildings built of sandstone. In addition, tourism was also affected as some of the buildings made from limestone are turning black due to acid rain reacting with the limestone, making the city look dirty and not attractive.

(b) The effects of acid rain on health in the environment and society:
· Acid rain has caused the rise of illness of the respiratory system and of allergies or the increase of the incidence and severity of health problems. 

· The release of Nitrogen Oxide has an impact on human health. Ozone is one of the sources of many illnesses such as asthma and emphysema.

· Acid rain has also led to an elevated relationship between illness and premature death from heart and lung disorders, such as asthma and bronchitis
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Water, Precious Water (Adapted from “Drinking Water”, “Acid Rain”)
           Science Across the World (English) (ASE 2003, 2006


