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        A Clean Vic toria Harbour ‘’
                        By Amanda Cheung Nga Ying

                       ( St. Mary’s Canossian College)
                            Preface                     

Victoria Harbour, which is not only the most beautiful scenic spot in Hong Kong, it is also a valuable asset of our heritage. Yet, starting from the past few decades, the water quality of the harbour has been rapidly declining, together with growth in the industries in Hong Kong.

The pollution in the sea water is mainly due to the wastewater. Sewage is the wastewater produced by human beings, and comes mainly from houses, offices, restaurants and factories. Therefore, figuring out proper ways and methods to deal with the sewage will surely contribute in building up a clean Victoria harbour.

According to the information provided by the Hong Kong Environmental Protection Department, reference books from the public libraries and the internet, common pollutants found in the sea water are placed under the following categories:

1.  Solids and suspended particulate matters

2. Organic materials, which consume oxygen from the water as they decompose

3. Bacteria, virus, pathogens and parasites, which are primary hazards in the effluent.

4. Ammonia, cyanides and phenols which are high toxic to fish 

5. Nitrogen, which can cause excessive growth of algae, which if accumulate to a certain high level, red tides result

6. Toxic chemicals exist in the effluent

7. Heavy metals, such as zinc, copper, lead, cadmium, mercury, nickel and chromium, which become toxic at high concentration

8. Nutrients and pesticides, which comes from agriculture in rural areas

9. Oil and petroleum products

  Ways to minimize the amount of pollutants in the sea water

	Control of sea water pollution


· Wastes should be put into rubbish bins on the road sides instead of throwing into the sea or the drainage due to convenience

Reason: Waste disposed in these ways will put a direct polluting effect to the sea water. The polluted water in the drainage will be led to the sea, too.

Domestic sewage

· Sewage released from home contains faeces and urine. The Government can actually decide to dispose these waste to the rural areas for agriculture instead of releasing them into the sea

Reason: Faeces and urine contain rich nutrients, which can be utilized by plants in the agriculture. Moreover, it alleviates the pollution problem in the sea.

· Reduce the use of detergents with phosphates

Reason: Phosphates in detergents cause death of aquatic organisms and probably, eutrophication. Eutrophication is the rapid growths of algae which use up most of the oxygen in the water (depletion of oxygen in water enhance growth of anaerobic bacteria which produce toxic gases). Even worse, some marine algae themselves also produce toxins.

Agricultural waste

· Pig and poultry manure can also be used as fertilizers on the farm in the same way as domestic wastes.

· Reason: ì¥Á
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Industrial wastes

· The industrial wastes should be directed to licensed treatment plants to remove the pollutants first before discharging into the sea.

Reason: Cyanides and soluble heavy metal ions produced from electroplating and other industries poison microorganisms and fish upon high concentrations.

· Take careful measures on oil transportation by ship.

Reason: Oil spillage from tankers can cause great pollution and poisonous effects in sea water. In addition, oil is difficult to be removed once they are spilt on the sea. 

· Remove the oil as soon as possible once they are spilt

Reason: The oil spread on the sea blocks the water surface preventing the sunlight reaching the water plants and prevents oxygen from dissolving into the water.

 Here are some methods to collect the spilt oil:

· The spilt oil can be collected by using boom (a temporary floating barrier).The oil can be pumped out or soaked up with special blankets.
· Use biological remedial treatment: spray the spilt oil with detergents to change it into tiny droplets
General methods for disposal of sludge:

· Disposal to agricultural land

Benefits: the sludge may contain nutrients like nitrates and phosphates which benefit the plants growth and enhance the fertility of soil.

· Landfilling

Benefits: By dumping the wastewater sludge in old quarries or using them as landfill materials, the sludge are prevented from draining into the sea 

· Incineration (after the sludge is dewatered)

Benefits: There is no need to find spaces to accommodate the sludge after the burning off the wasted materials. Especially when the sludge contains toxic materials, incineration becomes the only environmentally acceptable method.

Note: Notice the importance of sewage treatment 

Effect of untreated sewage drained to the sea

( Untreated sewage contains organic materials, minerals and      bacteria

( Bacteria decompose the organic matter such as nitrates and phosphates and use up all the oxygen in the sea

Results :

( Animals die and corpses float to the water surface

( Nitrates and phosphates used by green algae forming algal bloom

( Some organic wastes buried under the sea are reacted by bacteria forming foul smelling gases and the rotting materials float to the surface
· The Government should legislate law and put tightened control on the proper disposal of industrial sewage treatment

Reason: Many factories release the wastewater into the river or sea directly for saving the cost on sewage treatment!

Introduction to sewage treatment process and other new innovation on the treatment methods

· Preliminary treatment process: screening and straining
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Objective : remove grit, large solids or suspended particles

Four methods are to be introduced below
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[image: image7.png]Here is an ideal design of the sedimentation tank.
By using inclined surfaces, the deposited sludge
are permitted to discharge continuously from

the bottom of the system (Previously, multiple
floors are used in the tanks which lead to

serious sludge removal problem)Moreover,

the inclined tubes provide large surface-area
for settlement of sludge within the areaof the
containing tank.



                            Belt screen                                         Drum screen

 Explanation : The wastewater are respectively passed through the bar, communitor, rotary belt and drum which contain small apertures of definite size. When the wastewater pass through them, relatively large solid particles are strained out.

· Sedimentation

Objective: by making use of gravity, the solid part of sewage is left to the bottom of the sedimentation tank

An ideal sedimentation basin

~ Quiescent conditions in the settling zone

~ Uniform flow across the settling zone

~ Uniform solids concentration as flow enters the settling zone

~ Solids entering the sludge zone are not resuspended
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· Decomposition (biological oxidation)
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Objective: The organic matter which present in the sewage is decomposed by microorganisms, changing into harmless inorganic compounds.

The microorganisms or bacteria will later be filtered out from the effluent.

· Disinfection

Objective: By adding chemicals or using chemical methods, the bacteria in the effluent are to be removed or killed.

1. Chlorination

Chlorine (and its compound) is widely used for the disinfection of water since it is

~ is readily available as gas, liquid, or powder

~ is cheap

~ is easy to apply due to high solubility

~ is very toxic to most microorganisms, stopping their metabolic     

   activities

2. Ozonation

Ozone is an unstable, highly toxic blue gas with a pungent odour. However, it has the following advantages:

~ useful in bleaching colour and removing tastes and odours

~ it leaves no residual (because it is unstable) while chlorine can produce disinfectant by-products (DBPs) which give rise to tastes and odours and might be long term health hazards.

Other kinds of disinfectants:

3. Ultraviolet radiation

4. Heat

5. Bromine (application is similar to that of chlorine)

6. Iodine (application is similar to that of chlorine)
7. Membranes (microfiltration, ultrafiltration,etc)
· Chemical Precipitation

Objective: By adding correct dose of suitable reagent, certain soluble inorganic materials or toxic metal ions are converted to insoluble precipitates which can be filtered out.

For example:           

                     Cr³( + 3OH ( Cr(OH)3

                     Fe³( + 3OH ( Fe(OH) 3

Control on air pollution also helps the water pollution problem

· The main impact of air pollution on water pollution is the problem of acid rain. When gases like sulphur dioxide and nitrogen oxides are released, they are dissolved in the rainwater and react accordingly to form acid rain.

           SO2 (g) + H2O(l)   ->  H2SO3(aq)

         2NO2 (g) + H2O(l)   -> HNO3 (aq) + HNO2 (aq)

  The acid rain falls into the sea (Victoria Harbour) and destroys

   water life.The acidic water also contains poisonous metal ions    

   which pollutes and ‘poisons’ the sea.

 Method to cut down acid rain:

· Cut down pollutants from burning fuel

· Burn less fossil fuels

Reference materials:

 Toxic materials found in the sea:                Origin:
↔Acridine                                                     Coal-tar wastes

↔Aldrin                                                         Insecticide

↔Alkyl benzene sulphonate                           Sewage effluent

↔Ammonia                                                    Sewage effluent

↔Chloramine                                                 Chlorinated effluents

↔Chlorine                                                     Chlorinated effluents

↔Copper sulphate                                         Metal processing

↔Cyanide                                                      Planting wastes

↔DDT                                                           Insecticide

↔Detergents, synthetic (packaged)              Sewage efflent

↔Fluoride                                                     Aluminium smelting

↔Gammexane                                                Insecticide

↔Hydrogen sulphide                                      Bottom muds, sludge 

↔Methyl mercaptan                                      Oil refineries

                                                                     Wood pulp processing ↔Naphthalene                                               Coal-tar wastes

                                                                      Gas liquor

↔Parathion                                                    Insecticide

↔Potassium dichromate                                 Flow gauging

↔Silver nitrate                                              Photographic wastes

↔Zinc                                                            Galvanizing

                                                                      Rayon manufacture

Additional Information:

Measures that the Environmental Protection Department has  taken so far in the harbour area are: 

· Source control; 

· Implementation of Sewerage Master Plan works to improve local area sewerage systems; 

· [image: image11.png]Building an initial sewage collection and treatment system to serve the population, commerce and industry in Kowloon, Tsuen Wan, Tseung Kwan O, Shau Kei Wan and Chai Wan 
The Hong Kong Environmental Department is currently carrying out the Harbour Area Treatment Scheme (HATs) (previously called Strategic sewage Disposal Scheme)to help tackling the pollution problem of the Victoria Harbour. Details can be seen in the following webpage:  www.info.gov.hk/ssds.review
Comment: Due to the works around the harbour, together with works on SMPs elsewhere in the territory, the amount of sewage is very great, so the EPD decided to built up tunnels to collect the sewage from the nearby districts. This would surely impose an enormous cost. Nevertheless, in order to have a clean Victoria Harbour and prevent further serious contamination by the discharge of the large amount of sewage into the harbour, will there be any other methods that would be cheaper but simultaneously can tackle the pollution problem effectively?

What about setting up individual septic tanks in each districts, instead of building up deep tunnels across the districts?

Reference websites 

· http://www.info.gov.hk/bspu/ehtml/win_entries/web_98/pp229/John/hong_kong_victoria_harbour.htm
· http://www.info.gov.hk/infrastructuregallery/enewface.htm
· http://www.epd.gov.hk/epd/textonly/english/news_events/current_issue/sewagescheme.html
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