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Information of the Victoria Harbour




The Victoria Harbour of Hong Kong lies between Kowloon Peninsula and the Hong Kong Island. It starts from Green Island in the west to Lei Yue Mun in the East. It is about 8,000 hectares
 in the past, but after large-scale reclamations, only about 4,000 hectares are left now.
 The average depth is 12.2 meters and the shortest distance between shores is only 833 meters. Since the harbour is a non-frozen one, the large cargo ships can enter or leave whenever they want throughout the year. The Victoria Harbour can accommodate 50 large cargo ships at the same time. Moreover, the Victoria Harbour is surrounded by hills, that is why the harbour seldom has high waves. 
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The Victoria Harbour also includes several typhoon shelters located in Causeway Bay, To Kwa Wan and Kwun Tong. In the typhoon shelters, yachts and junks can be seen at the same time, symbolize that Hong Kong is really a place where Eastern culture mixes with the Western one.
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Many of the famous places in Hong Kong are actually located on land from reclamations, like the eastern part of Tsim Sha Tsui, the Ocean Terminal, the old Kai Tak Airport and the Hong Kong Convention and Exhibition Center Extension. 

Crisis faced by Victoria Harbour
A) Pollution

B) Deformation

A) Pollution

I)
Reasons




After the Second World War, the population of Hong Kong has increased 13 times to nearly 7 million in less than a century. This causes a dramatical increase in the domestic sewage generated. And together with rise in the commercial and industrial sewage, caused by the economic growth of Hong Kong. It builds up great pressure on the water quality of the Victoria Harbour. In addition, the sewage treatment facilities do not catch up with the pace of the development of society. This causes over 2 million cubic meters sewage discharged to the Victoria Harbour every day.

II)
Present Situations

[image: image1.png]


[image: image3.png]






There are lots of different harmful substances in the sewage that are discharged into Victoria Harbour, including solids, like paper and rag; organic materials which consume oxygen in water when they decompose; harmful bacteria that will lead to illnesses; ammonia which is toxic to fish; nitrogen that encourages the growth of algae to form red tides and toxic metal ions which will accumulate in the marine life. 



According to the information from a scientific research
, there are about 4 tones of heavy metal ions being discharged into the Victoria Harbour. The dissolved oxygen in some seriously polluted areas is nearly zero, and the biochemical oxygen demand (BOD)
 also exceeds the ordinary level. The amount of Escherichia coli (E. coli)
 exceeds standard by 8,000 times. The sludge and the suspended particles created by the reclamation projects, for example, the one near the old Kai Tak Airport, also badly affect the water quality of the harbour.


III)
Consequences

a) Most of the marine lives in Victoria Harbour were killed, as there were not enough dissolved oxygen in the seawater. At the same time, the harmful materials, for instance, the heavy metal ions, enter the food chains through the remaining marine creatures.

b) The international image of Hong Kong has been spoiled, as pollution creates nasty smell that makes tourists not comfortable. And piers with lots of rubbish around will certainly not give a good image to anyone.

B) 
Deformation

I) Reasons




The Hong Kong Government wants to have more lands to have further development and create more valuable lands to increase revenue; it has carried out a lot of the reclamation projects around the Victoria Harbour, in Central, Wan Chai, Green Island and Kowloon Bay. 

II) Present Situation




The reclamation projects in Central, Wan Chai, Green Island and Kowloon Bay decrease the area of the Victoria Harbour by over 600 hectares and the one in Western Kowloon filled up about 323 hectares.
 The total area of the Victoria harbour was dropped by 70%.

III) Consequences

a) The reclamation of the Eastern Kowloon will fill up the last bay in the Victoria Harbour; this makes the harbour deformed into a river.




b) The clay excavation projects of the     reclamations make the substance that settled on the seabed originally, become suspends in the seawater. These substances including highly polluted sludge and heavy metal ions.  These will adversely affects the water quality of the Victoria Harbour.

c) The reclamations have changed the geometrical shape of the Victoria Harbour.
 This will affect the circulation of sea current in the harbour, which deceases the diluting effects for sewage. This will indeed worsen the water quality of the Victoria Harbour.

d) The Victoria Harbour has been narrower. Whilst the shores do not have any shock absorption designs, the waves become high and navigating in the harbour is not as easy as before.

Measurements TAKEN By Hong Kong Government

A) The Harbour Area Treatment Scheme (HATS)

I) Background



     
The goal of the Harbour Area Treatment Scheme (HATS), which the Hong Kong Government started discussion in 1985, is to restore the water quality of the Victoria Harbour to its original state. According to the HATS, Hong Kong was divided into 16 catchments areas, and the sewage treatment system of each area will updated one by one.
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The HATS includes four stages, first one of which already finished in December 2001 and 20 billion Hong Kong Dollars was committed to it. It is now serving 3.5 million of population in Kowloon and the northeastern part of Hong Kong Island. After being put into full operation, it is now collecting 1.3 million cubic metres of sewage from the above areas each day and transfers it via underground tunnel to the Stonecutters Island for treatment. The sewage receives chemically enhanced primary treatment there. 



Then the processed sewage will be discharged to the western anchorage area of the Stonecutters Island, near the western entrance of the Victoria Harbour. 

I) Achievements of the Harbour Area Treatment Scheme (HATS)


70% of the sewage which originally undergoes preliminary treatment (screening) process is now processed with chemically enhanced primary sewage treatment
 before being discharged into the Victoria Harbour.


At the end of Feb 2002, there was a record
 shows that there is a 90% decrease in bacteria level and a 15% increase of dissolved oxygen in the eastern harbour area. The dissolved oxygen level in typhoon shelters have improved and 600 tones highly polluted sludge were sent to landfill instead of sinking into the harbour every day.
II) Deficiency of the Harbour Area Treatment Scheme (HATS)




After stage I of the HATS, there is still 30% of 2.2 million cubic metres sewage discharged into to the Victoria Harbour every day without going into the water treatment works in the Stonecutters Island for chemically enhanced primary treatment. This certainly exerts an immense pressure on the self-recovery ability of the Victoria Harbour.




Furthermore, the sewage after the chemically enhanced primary treatment (CEPT) can only remove about 50% of the organic waste
, and there is not any process for disinfection. These cause the dissolved oxygen level of the Victoria Harbour to have a long-term trend of decreasing. Moreover, the bacteria levels of the overall harbour area have increased significantly. There are not any nutrients removal processes. The nutrients in the sewage, such as nitrogen and phosphorus, will encourage algal reproduction. This will cause the problem of red tides, which will consume most of the dissolved oxygen in the seawater. Then the marine life, especially the fish, will die of suffocation.




Besides, the objective of the HATS is to discharge the treated sewage in deeper oceanic waters east of Lamma, i.e. the South China Sea. But it will if cause a serious disturbance to the ecosystem in that area still remains as a question; whether it is immoral to discharge our sewage into the oceanic waters of other places has been a long-term argument between Hong Kong Government and green societies. 

B) Control Pollutions by Legislation 



In order to cover the operation and maintenance cost, as well as to draw public attention to the enormous amount of the sewage produced every day, the Hong Kong Government has passed several laws. For instance, the “Sewage Services (Sewage Charge) Regulation” and the “Sewage Services (Trade Effluent Surcharge) Regulation”, were both enacted in 1995.




According to “Polluter Pays Principle”
, enshrined in the above regulations, wastewater discharger is required to pay for the sewage services according to the quality and quantity of the discharge. They have to pay a sewage charge, $1.20 for each cubic meter of water consumed. In addition, for the industries producing strong effluent that requires additional treatment, a Trade Effluent Surcharge was introduced. 




Moreover, the Government also controls the sources of sewage discharged through the Water Pollution Control Ordinance (WPCO) and the Waste Disposal Ordinance (WDO). The WPCO ensures the discharges from the industrial institutions into the sewage system contain minimal toxic substances. The WDO states that chemicals waste must be collected by licensed collectors and be disposed of at licensed facilities under Chemical Waste Control Scheme. And livestock farming is only permitted in certain areas, where the livestock waste must be either collected or treated to prescribed standards under Livestock Waste Control Scheme of the WDO. 
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In addition to these, the Hong Kong Government also set up several water control zones to monitor the water quality in the Victoria Harbour, as well as the other areas around Hong Kong.
Conclusions

& Recommendations

After discussing the present situation, let’s discuss what we, or the Hong Kong Government can actually do in future, in order to save our heritage --- Victoria Harbour. As what this report has stated before, the Victoria Harbour can remain clean and attractive, only if the Hong Kong Government and all the citizens can do their parts.

Hong Kong Government’s duty 
[image: image6.png]Dissolved Oxyges (mg/l)  E. Coli (Ho/100mD)

W WMT M W W








To point against the deficiency of the Harbour Area Treatment Scheme (HATS), there are a number of things that the Hong Kong Government can do. First of all, the Government should speed up the process of the HATS. This is because there is still 30% of the raw sewage
 being discharged into the Victoria Harbour every day, only after the preliminary screening process. The amount of bacteria is still over the requirement of Government
. (See fig a) Under such circumstances, how can the water quality of Victoria Harbour be fully restored? 



Secondly, under the HATS stage I, about 70% of raw sewage originally discharged into the Victoria Harbour, is diverted to the Stonecutters Island for Chemically Enhanced Primary Treatment (CEPT). Then they will be discharged into the western anchorage area of Victoria Harbour. But is the treated sewage suitable for discharging there? As you can see in bellow,

	Treatment Process
	Cleaning Ability

	
	Suspending Particles
	Organic Waste

	Preliminary
	0-5 %
	5-10%

	Primary
	40-50%
	20-30%

	Secondary
	80-90%
	80-85%

	Chemically Enhanced Primary Treatment (CEPT)
	70%
	50%
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Although the CEPT is quite effective in removing suspending particles (nearly 90% of the secondary treatment), its ability to remove the organic waste is really doubtful. These organic wastes will consume the dissolved oxygen in the seawater, causing the suffocation of the marine creatures. Moreover, there is not any disinfection or nutrients removal process involved in the sewage treatment process of HATS. This leads to the long-term increase level of bacteria in the Victoria Harbour
 and the potential hazard of a breaking out of the red tides. Red tides will use up the dissolved oxygen and also release toxin, thus giving out bad smell.




According the report of the Camp Dress & Mckee (CDM) international Inc.
, the future development in the western harbour will have a large proportion on the fisheries industry, but now the HATS is setting up the sewage outfalls at there. There have a very high probability that the harmful substances, like heavy metal ions and other chemicals, remain in the treated sewage, which will contaminate the marine creatures there. As the hurtful substances can accumulate along the food chain, the pollutants human beings made will in the end harm themselves. The report from the Hong Kong Government mentioned that after the commission of the Stonecutters Island treatment Works, the bacteria levels of the eastern harbour has a fall of 90% in bacteria level, but the report seems to avoid the importance but dwell on the trivial intentionally, that the bacteria levels of the harbour area actually has a long-term trend of increasing. And the report did not mention the impact on the western harbour after the discharge of sewage.

In view of the above conclusions, I should like to make the following recommendations for the Hong Kong Government:

A) Investigate the environmental and engineering feasibility of the options proposed by the International Review Panel (IRP) as soon as possible. Then quickly move on to the other stages of the Harbour Area Treatment Scheme (HATS), so that all of the sewage produced around the harbour region can be treated before discharging into the sea.
B) Consider upgrading the sewage treatment works in Stonecutters Island. This can be achieved by introducing the secondary (biological) treatment to remove the organic waste, and the tertiary treatment to remove the nutrients. Or consider the use of the Biological Aerated Filters (BAF). To consider building underground sewage treatment works
 can upgrade current systems, as well as saving lands. 

C) Consider including the disinfection process in the treatment process. There are many choices for the Government, for instance, Ultra-Violet radiation
, Ozonation
 and chlorination/de-chlorination
. The Government can exchange experience with other advanced countries, like the United States. Actually California has already used the technology of CEPT in 1985, while Hong Kong has just started to use it in 2001.

D) Carry out Environmental Impact Assessment (EIA) at the area around the outfall of the sewage to ensure that the sewage will not severely disturb the ecosystem there. Especially monitor the pH values of that area, as the CEPT will make a drop in the pH.

E) Hold public consultancies and seek the advice of experts in an earlier stage so that a better plan can be achieved. As now, the stage II of the HATS is still being revised, as the public is doubtful about its functions and its impacts on environment.




The other serious problem is that the concept of Environmental Protection of the Hong Kong Government is rather behind of the pace of development nowadays. 
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Firstly, when we look at the options suggested in the EIA report of the Hong Kong Government, in the HATS stage II, you can discover that the government only wants to pass the treated sewage to the South China Sea, which is far away from Hong Kong, by deep sewage tunnels. It plans to invest $100 billion dollars on building the long tunnels, but not on the higher treatment level of sewage. The Government only wants to use the seawater outside Hong Kong to dilute the sewage. This certainly is not a concept compatible with sustainable development. 




Moreover, the Victoria Harbour can never be improved significantly if the Hong Kong Government is so shortsighted; thinking that collecting and treating the sewage is the only way to improve the water quality of Victoria Harbor. This is because reducing the water consumption and improving the technology of water reuse can actually reduce the amount of sewage. In addition, the water quality of Victoria Harbour is actually affected by the situations in Pearl River Delta. The population of Pearl River Delta is 30 million, and it discharges 10 million cubic meters sewage every day
. There is no human boundary for the natural environment. Polluted water will not pass the Victoria Harbour without affecting the quality of the Victoria Harbour.




Furthermore, only Trade Effluent Surcharge will be added onto the catering industry that produces highly polluted sewage. But there are not any laws to control the degree of pollution in the sewage.




On the other hand, the non-stop reclamation projects in the Victoria Harbour apparently are not beneficial to the harbour; as it changes the harbour’s geometrical shape and pollutes the harbour. 

Base on the above deliberations, I would like to make the following suggestions to Hong Kong Government:

A) Government should have a suitable balance on the economic development and the environmental development. An EIA and public consultancies must be done before any constructions. The Government should understand that the economy could grow only if the environment is good.

B) Develop a complete concept in preserving water resources, including educating the citizens to reduce water consumption, collecting and treating sewage, preventing pollution and developing the technology of water reuse; instead of only focusing on sewage collecting and treatment. The Government should have a new concept that pollutants with the help of advanced technology can become potential resources.

C) Co-operate with the local and overseas universities to develop the environmental protection industry, especially in the research of sewage treatment and water reuse. Much of the waste can actually be reused, like the organic waste can be used as fertilizers, etc. The Government can help the universities to find companies to invest in promoting the products or results to the markets.

D) Maintain frequent contact with the green organizations, like the Green peace, Friends of Earth and the Society of Harbour Protection, to listen to their opinions.

E) For the industries that produce extremely polluted sewage, an additional charge should be added on top of the Trade Effluent Surcharge. The charge rate should be in direct proportion to the degree of pollution in sewage. And the Government should use different integrated indexes that are suitable for various industries in measuring the degree of pollution of the sewage, but not using the Biochemical Oxygen Demand (BOD) only.

F) The Government should also educate the public about the importance of keeping the Victoria Harbour clean and the ideas of sustainable development. It can be done by advertisements and campaigns.

G) As pollution is a cross-boundaries problem, the Government should have more frequent meeting with the officials in mainland to exchange their experience in environmental protection. A group consist of representative of both places can help to monitor the water pollution more efficiently.

Responsibilities of the citizens



Being a member of Hong Kong, each citizen has to shoulder the responsibilities of keeping the environment clean and leaving a beautiful Victoria Harbour to our posterities. There are many ways that we can help:

A) Obey the anti-pollution law.

B) Reuse water in order to reduce consumption. For instances, using showers instead of having a bath.

C) Use ecological friendly products. For example, using Boric Acid to clean the toilet.
D) Report any pollution to the Environmental protection Department.

E) Contribute our views over the planning of the sewage treatment system during the consultation period.

F) Use warm water to wash dishes, as warm water can enhance the effectiveness of the detergent. So less detergent is needed and fewer chemicals will be in the sewage.

I hope that it can give you some ideas about the ways to preserve our valuable resource ----Victoria Harbour. Last but not least, I do look01 forward to that you can try on some ways suggested above ------ Let’s keep our harbour clean together!  
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� 1 hectare is equal to 10,000 square meters. 


� According to the RTHK documentary: 《鏗鏘集：情繫維多利亞港》


� According to the RTHK documentary: 《鏗鏘集：濁世清流》


� Biochemical Oxygen Demand (BOD): When the organic waste materials in the sewage decompose, they will remove oxygen from the water. And the amounts of these kinds of pollutants are measured in term of BOD.


� Amount of Escherichia coli (E. coli) is an indicator for measuring the quantity of bacteria in the sewage.


� Information from the web site of Town Planning Board of Hong Kong； and 


RTHK documentary:《鏗鏘集：情繫維多利亞港》


� It is nearly one tenth of the size of the Kowloon Peninsula 


� Information from the Society of Harbour Protection


� Information from web site of Environmental Protection Department of Hong Kong; and


  Web site of Drainage Service Department of Hong Kong; and


  Ming Pao on 23rd December, 2002


�The Harbour Area Treatment Scheme (HATS) is originally called the Strategic Sewage Disposal Scheme (SSDS)


� According to the web site of Drainage Service Department; and


   Web site of the Harbour Area Treatment Scheme (HATS)


� According to the report from the Environment Protection department


� According to 《Hong Kong Environmental Protection 2000》, Environmental Protection Department of HKSAR


� Information provided by the Bilingual Laws Information System, run by Hong Kong Government.


� “Polluter Pays Principle” was first widely discussed in the United Nations Conference on Environment and Development held in Rio de Janeiro of Brazil in June 1992.


� 30% of raw sewage is about 660,000 cubic meters


� The requirement is number of E. coli less than or equal to 100 CFU per 100ml.


� According to the 《Government’s Initial Response to the Report of the International Review Panel On Sewage Treatment for the Harbour Area》, by Hong Kong Government.


� The Hong Kong Government has appointed the CDM international Inc. to assess the feasibility of the recommendations made by the International Review Panel (IRP) about the EIA of HATS


�Underground sewage works are use in France, Sweden and Norway.


�Ultra-Violet radiation: sewage passes through a clear chamber where it exposed to the UV light. UV radiation  


  causes bond forming in cellular DNA, interrupts normal DNA replication. Bacteria is killed or rendered inactive. The effect depends on the dose and the contact time. As any turbidity can shadow the pathogen, this process should be made as a final stage, which the sewage is much clearer.


�Ozonation: Ozone is a disinfectant effectively kills biological contaminants. Moreover, it can oxidizes and precipitates iron, sulphur and manganese, so these metal ions can be filtered out and reused. Ozone can also       oxidize many organic chemicals


�Chlorine is a disinfectant that widely used in sterilization of water.


�pH value is a measurement of acidity and alkalinity. The breeding rate of fish drops significantly when the pH value drops to 5.0 ~ 6.5.


� According to RTHK documentary 《藍圖二千：一衣帶水》
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