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Introduction

Over the years, Victoria Harbour has been endangered by human pollution. Commercial activities over the past few decades have damaged our natural Harbour, either from the point of view of its pollution or its narrowing effect due to excessive reclamation. I would like to show how our natural heritage Hong Kong’s Victoria Harbour is being affected by human activities from two aspects:  1) pollution and  2) reclamation.
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Clean Harbour Programme

About a hundred years ago, Hong Kong was still a village with most of our population being fishermen. At that time, the Victoria Harbour was clean and beautiful. Sewage produced by the inhabitants were in small compared to the large Harbour's water volume and so the wastes were ‘treated’ by the Harbour itself, probably through Harbour’s biodegrading systems.  However, as Hong Kong changed rapidly from a backward village into a major city,our manufacturing industry grew and population also increased equally fast. As a result, the sea water became more polluted.

Brief Analysis

According to Mr W.Y. Wong, Environmental Protection Officer from the Sewage Infrastructure Planning Group of the Environmental Protection Department, ‘ The relative volume of pollutants to volume of water was low, and the Harbour water could accept the small amount of pollutants. However over time our Harbour has reached its saturation capacity for pollutants.’

With preliminary treatments, the sewage is treated before discharging into the sea. Our waste water was discharged into the south of Hong Kong Island, since the water space there is greater than that at the narrow Harbour. Diffusion of the pollutants reduced the pollution effect of these wastes.

Prior to the establishment of the Environmental Protection Department, the sewage discharge problem was handled by the Water Supply Department. After the setup of the Environmental Protection Department in 1986, the standards for sewage discharge established and implemented.

Types of Treatment

New types of pollution treatments are currently used to clean the sewage water are as follows:

·     Preliminary Treatment (Screening) , includes screening and removal of grit. Solids larger than 6 mm in diameter as well as grit which consists of sands, bone pieces etc are removed from the sewage

Further treatment includes:

·       primary treatment (sedimentation), which removes about 30% of organic material;
·       chemical treatment, which removes over 60% of organic material;
·       biological treatment, which removes up to 90% of the organic material as well as ammonia and some of the nitrogen;
·       disinfection, which provides much better removal of bacteria than is possible with the above processes.
Current Conditions & Plans for Sewage Treatment




--Harbour Area Treatment Scheme
In the new towns, the sewage is treated before being discharged. Special facilities were built to treat the sewage produced there. In contrast the most densely populated urban and industrial areas on both sides of the Harbour, which were developed long ago, preliminary treatment was used. This only included screening and the removal of grit. Solids larger than 6 mm in diameter, grit and sand, bone pieces were also removed from the sewage. Note that for treatment of wastewater, we are not aiming at purifying the wastewater into drinkable, perfectly clean water, but what we do is we try to remove pollutants from sewage so that discharge of the effluent does not cause detectable harm to the environment. However, preliminary treatment is not ideal or practical, since only solid wastes are sorted out. The disolved toxic wastes remain in the sewage and pollutes the Harbour.

Prior to 1990s, the purity of our inland and coastal waters suffered badly through inadequate sewage infrastructure and pollution control. The increasing pollution loads generated by an ever-expanding population, required a new sewage strategy. As a result, the Strategic Sewage Disposal Scheme (SSDS), which is now the Harbour Area Treatment Scheme (HATS), was introduced.

In 1989, the Sewage Strategy Study set forth the sewage collection, treatment, and disposal framework for improving Hong Kong’s harbour water quality. The aim was to achieve better marine and fresh water quality objectives to safeguard the health and welfare of our community and ecosystem. For the protection of the Harbour, more than 200 strategies were examined and evaluated, according to different degrees of centralization. After careful consideration, stage 1 of the scheme commenced in 1994. The most cost-effective plan which met the environmental criteria was to provide primary treatment for safe discharge of the effluent to oceanic waters. Subsequently, chemical methods were added to the primary treatment to achieve better results.

Here is the Stage 1 of the Scheme:
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We can see that, from the above figure, the tunnels run underground through the area along the Harbour. The tunnels finally meet at Stonecutters Island, where the final centralized treatment plant is. But why is the plant located on Stonecutters Island, with the treated water dicharged directed into the middle the Harbour?

According to Mr WY Wong, ‘Stonecutters Island is a rather large piece of land, which is suitable for this treatment plant which requires a considerable amount of land. With a coastal location, in an emergency it allows sewage to pass away directly into the sea, for example, say the treatment plant malfunctions, this will avoid causing the whole area to be flooded. Also, following professional investigations, the impact done to the Harbour water was more or less the same whether the treated water is discharged into the Harbour or into the sea at the southern part of Hong Kong Island( which we used to do). This eliminated the cost of having to build a pipeline from the treatment plant to direct water away.’

Up to now, only stage 1 of the scheme has been completed and is now functioning. According to Mr WY Wong, chemically enhanced primary treatment is functioning very well, and it purifies wastewater effectively. However, with reference to the International Review Panel, which was set up specially to review this treatment scheme, further treatment plans are required, such as equipping the plant with biological treatment methods at the Stonecutters Island Treatment Plant. Further improvements to the scheme is still being considered. Here are the four options for the remaining part of the Harbour Area Treatment Scheme as proposed by the review panel:
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	Option  A 
·           Centralized CEPT treatment of all Stage I and Stage III/IV flows at Stonecutters Island (SCI) 
·           Centralized biological treatment upgrade of CEPT effluent by Biological Aerated Filters (BAF) at SCI for all Stage I and Stage III/IV flows 
·            Effluent discharged, disinfected if necessary, at SCI outfall 
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	Option B 
·         CEPT treatment of all Stage I flows, including eastern Hong Kong Island (HKI), at SCI 
·           Biological treatment upgrade of CEPT effluent by BAF at SCI for all Stage I flows 
·            Effluent discharged, disinfected if necessary, at SCI outfall 
·            Separate treatment of Stage III/IV flows at Lamma Quarry in a new CEPT + BAF plant 
·            Effluent discharged, disinfected if necessary, at a new short Lamma outfall

	  [image: image5.png]LEGEND
e STAGE | (TUNNELS)

- STAGE Ill TUNNELS)

STAGE IV (PIPELINES)




	[image: image6.png]| ROl

Preliminary Treatment Works

Stonecutters Island
Sewage Treatment Works

New Sewage Treatment Works






  

	
[image: image7.wmf] 


	Option C 
·          CEPT treatment of all Stage I and Stage III flows at SCI 
·            Biological treatment upgrade of CEPT effluent by BAF at SCI for all Stage I and Stage III flows 
·            Effluent discharged, disinfected if necessary, at SCI outfall 
·           Separate treatment of Stage IV flows at a new compact and enclosed  CEPT+BAF plant located on the southwest side of HKI 
·            Effluent discharged, disinfected if necessary, at a new, short outfall adjacent to the new plant 
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	Option D 
·            CEPT treatment of all Stage I flows, including eastern HKI, at SCI 
·            Biological treatment upgrade of CEPT effluent by BAF at SCI for all Stage I flows 
·            Effluent discharged, disinfected if necessary, at SCI outfall 
·            Separate treatment of Stage III and Stage IV flows at two new compact and enclosed CEPT+BAF plants at HKI, one located on the north side (for Stage III) and the other on the southwest side (for Stage IV)  
·            Effluent discharged, disinfected if necessary, at new short outfalls adjacent to the two new plants 


Any one of the four options will improve our Harbour’s water. Since the start of stage 1 of the scheme in 2002, the rising pollution levels from sewage entering Victoria Harbour is now under control. Water quality in the eastern Harbour side has improved by 90% in terms of bacteria content. The aim of the Harbour Area Treatment Scheme, is to protect the Harbour from further degeneration. 

Effect of Reclamation on Our Harbour

The width of the Victoria Harbour has also been narrowing throughout the past hundred years. How did the coastline change over the past century? The answer is right below:
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From the figure above, which shows the reclamation progress up to 1990, we can find that the width of the harbour is decreasing constantly. Reclamation has caused a steady reduction in harbour size around the Wanchai area. Even now, there is still reclamation progressing and the most recent one is the Wanchai Development Phase II which involves reclamation in Central and Wanchai.. I will elaborate on this in the latter part of this chapter.

Historical Background

How did the coast look like in the past? Let’s see some photos of the past. 
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                                               Source: City of Victoria

The above photo shows the waterfront of Central in the 1860s. On the far right, we have the Jardine, Matheson & Co. building, and at the side of it we can find Pedder Street. And so, the waterfront path is the Des Voeux Road we have now. Today, Des Voeux Road lies in the core of Central.
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Source: City of Victoria

The above photo shows Wanchai and Causeway Bay area in the early 20th century. Since mid 19th century, Wanchai has undergone steady reclamation. Can you identify the original coastline from this photo?

The southern part of the breakwater was the Causeway Bay typhoon shelter which was built in 1883. It was reclaimed and has become the Victoria Park of today.

The map below shows the coatline of Wanchai today. Note that in the map, the coastline covers an area of the sea. That is where the new reclamation area of Wanchai will be.
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Wanchai Development Phase II (Reclamation Plan)

Now I would like to focus on this reclamation project to explain its impact on Hong Kong.

According to Miss Amy Wu, Town Planner at the Planning Department, ‘ The reclamation plan is the final phase of the Wanchai Develpoment Project. The main objectives of the plan is to provide extra land for transport infrastructure and a number of essential facilities. With this, we can also create a beautiful waterfront, for use by the public and likewise provide an area for tourists.’

As extra land is made available, town planning will be made much easier. For the new reclaimed area, we will have public facilities, such as a new sports complex, waterfront related leisure facilities, and a most remarkable Harbour Park. 
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The above is the land use proposal outline for this piece of land in Wanchai.

Although all these land use proposals are yet to be comfirmed, they will bring about benefits to the citizens. But what will happen to our harbour? 

‘This reclamation plan was first identified in 1983 in the “Study on harbour Reclamations and Urban Growth”. The need for reclamation was identified then. Furthermore, all reclamation projects took into consideration the impact it will have on the harbour and Hong Kong citizens. If it was found that the benefits for citizens exceeds the damage done to the harbour, then reclamation projects could go ahead. However, citizens’ benefits are always taken into consideration.’ said Miss Wu.

Let’s look at how it might look after the reclamation is completed.
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This will be our waterfront in the future. It will certainly bring us much enjoyment. Imagine how lovely it will be to stroll along the Waterfront Promenade, but please remember everything has a price. On the face of it, we have gained a beautiful shoreline. Some people ask if it is worthwhile to sacrifice part of our beautiful harbour which is our natural heritage, which belongs to all of us and our future generations. Such is our conditions in Hong Kong, where land is scarce, therefore it appears that we do have to trade off some things to gain in other areas. I hope that Hong Kong will be still able to have a beautiful harbour and also provide improved land facilities for Hong Kong people to enjoy.

Conclusion:

Advances in science and technology have also assisted in the treatment of wastewater. Improvements to water quality is obvious and I hope our clean Harbour will become as beautiful as it originally was. A clean Victoria Harbour is the wish of all Hong Kong citizens. We must do all we can to preserve our natural heritage for future generations to enjoy. Let us all work to make this dream come true. It can be done with the conscientious effort of all the citizens of Hong Kong. Thank you.
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Glossary Of Terms
Biochemical Oxygen Demand (BOD) - the main pollutant in sewage is organic waste material which, as it decomposes, removes oxygen from the water. It is usually measured in terms of BOD.

Suspended solids - the solids which are suspended in sewage or effluent.

Disinfection - removal of bacteria in sewage.

Nutrient Removal - removal of nutrients (such as nitrogen and phosphorus) in sewage, which can promote the growth of new living organisms. Excessive nutrients lead to over-abundant growth of water plants and organisms, which can deplete oxygen levels and kill fishes.

Preliminary Treatment (Screening) - includes screening and removal of grit. Solids larger than 6 mm in diameter as well as grit which consists of sands, bone pieces etc are removed from the sewage. 

Primary Treatment - involves screening, removal of grit and a primary sedimentation process. Solid waste and suspended solids are removed from the sewage. Primary treatment usually removes between 30% and 40% of BOD, and 55% to 65% of suspended solids.

Chemically Enhanced Primary Treatment (CEPT) - chemicals are added during the CEPT process to enhance the removal of suspended solids and pollutants with oxygen demand. The Stonecutters Island sewage treatment works removes 74% of BOD and 83% of suspended solids.

Secondary Treatment - the sewage is purified by means of biological treatment processes after the sewage has undergone primary treatment. The organic matter in the settled sewage is decomposed by micro-organisms in the biological treatment process. This process can remove between 80% and 90% of BOD and suspended solids.

Tertiary Treatment - sewage is further treated by physical, chemical, biological or a combination of these processes. The usual objective is to reduce nutrients levels in discharged effluent.

Biological Aerated Filters (BAF) - an advance treatment process characterized by flexible operations and compact size.
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