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Introduction
What is ‘Hong Kong’? ‘Hong Kong’ means ‘fragrant harbour’. Of course we have the widely-reputed Victoria Harbour, but it is not ‘fragrant’ anymore. In fact, the Victoria Harbour is seriously polluted; it is not even clean.
The Victoria harbour is a valuable resource for the people of Hong Kong. From a near uninhabited area with several fish farms, Hong Kong has grown into a great metropolis which is the economic and logistic centre in Asia. It is one of the world’s greatest centers of shipping activity. Our success is mainly attributed to the deep and easy-accessible port which makes many of our business opportunities possible. Like all coastal cities, Hong Kong is both a user of the harbour as well as a steward of its resources for future generations. However, have we made our utmost effort to safeguard our heritage?

Harbour Uses and Associated Significant Factors

	Harbour Use
	Examples of Uses
	Factors

	Fishery Resources
	· Fish farming operations

· Fish spawning for native (wild) fisheries
	· High dissolved oxygen, to allow fish to breathe

· Low concentrations of dangerous substances, such as ammonia and metals to prevent toxic effects on fish

· Low nutrients such as nitrogen and phosphorus to prevent harmful algae

	Sensitive Habitat
	· Corals
· Turtle nesting grounds

· Dolphin and porpoise habitats
	· High dissolved oxygen, to allow marine life to breathe

· Low levels of dangerous substances, such as ammonia and metals to prevent toxic effects

	Recreation
	· Swimming
· Water contact sports
	· Low levels of E. coli, which is a measure of bacterial contamination by sewage indicating the likelihood of users contracting minor disease from contact with the water

	Scenic
	· Enjoyment of harbour views
	· Little suspended matter to ensure good visibility and lack of odours

	Commercial
	· Marine traffic and shipping

· Cooling water for air conditioning

· Water for toilet flushing
	· Freedom from large floating debris

· Moderate dissolved oxygen which prevents odours in the system

· Reduced E. coli to guard against health risks from contaminated water in the cooling and flushing systems


An Overview on Water Quality in Hong Kong
Victoria Harbour was once boasted its pristine water providing an abundant commodity of fish and shellfish for fisherman. For the past 20 years, pier fishing results in scrawny fish and strains of hepatitis. Cross-harbour swim has been cancelled for the poor water quality which poses a potential threat to swimmers’ health.

Our pollutants come from human and industrial sources. Continuous growth of urban development in Hong Kong has resulted in dramatic increases in economic activities and sewage generated. Each day, Hong Kong produces some 2.2 million cubic metres of sewage, enough to fill up 1200 Olympic-size swimming pools. Point and non-point source pollution invades the harbour through 17 sewage outfalls discharging raw sewage, urban runoff and spillage. The lack of proper treatment for most sewage from the urban area around Victoria Harbour has resulted in poor water quality. The levels of sewage indicator bacteria (E.coli), Biological Oxygen Demand (BOD), and nutrients (such as nitrogen) are increasing or remaining high in the waters of the Victoria Harbour. Dissolved oxygen levels have also been dropping on a widespread basis. This indicates that the harbour is under immense pressure from local wastewater discharges, coastal developments and industrial discharges.

Floating Refuse and Litter
Litter and small-scale pollution are a serious problem in the waters of the Victoria Harbour. In spite of cleaning efforts, it is still significantly polluted by discarded garbage, such as plastics, drink cans and bags. The Marine Department collected a total of 10490 tonnes of refuse from the harbour in 1999, at an average of 29 tonnes per day.
Organic Pollutants
Organic compounds such as long-chain alkyl benzenes (LABs) and non-aromatic hydrocarbons (NAHs) cause damage to the harbour’s marine ecosystem as well as pose significant health risks to seafood consumers.
LABs are derived from synthetic detergents. Therefore the LAB concentration acts as a tracer of pollution by synthetic detergents and domestic wastes. NAHs, also an organic compound found in petroleum products, can be used as indicator of pollution.
The discharge of raw sewage and nutrient-rich industrial waste into the ocean results in an increase of nutrient level. It stimulates the formation of ‘red tide’. This phenomenon is related to the growth of aquatic dinoflagellates on which shellfish feed on. Human ingestion of these shellfish leads to food poisoning, effects from vomiting to paralysis or respiratory impairment.
Inorganic Pollutants
Film-processing factories, dyeing industries, oil leakage, paint, aerosol from vehicles are sources of heavy metals discharged into the Victoria Harbour. Sediments in the harbour are found to be highly contaminated with copper, zinc, lead, nickel and other metals (200-400 ppm or more). Large accumulations are found in the tissues of mussel and barnacles collected in the waters. As heavy metals are toxic at high concentrations, the public is therefore exposed to seafood with potential toxicity.

A study was conducted to examine the concentrations of copper, zinc, cadmium and lead in rabbit fish collected in the Victoria Harbour. Results of the study indicated the lead concentrations of fish in the harbour were ten times higher than that found in an Atlantic cod. All other metals were found to be in higher concentration for the fish from the harbour. The high lead content is possibly originated from leaded gasoline, contaminated sewage from urban runoff.
Reclamation
Reclamation, dredging and dumping cause burial of benthic organisms and habitat. Sedimentation “smothers” organisms, blocks sunlight from deep water, and severs vital links in the local marine food chain (e.g. preventing movement of plankton; obliterating fry stocks, which would otherwise be food for larger fish and marine mammals). Land reclamation insidiously erodes the Victoria Harbour and alters the balanced ecosystem of the waters. The destruction of seabed and coral communities in the harbour restrict tidal flushing in the waters, aggravating the already severe pollution problem.
Population Growth
A growth in population puts added pressure on water quality. At present, 65% of Hong Kong’s population (around 3.6 million people) lives around the Victoria Harbour. While industrial uses are declining, more people are working in the main urban area. The natural capacity of the harbour waters to absorb the domestic sewage put into them has long been exceeded.
Safeguarding our Heritage
Water quality improves only when we stop dumping untreated or inadequately treated sewage into the harbour. These are several measures that the government has implemented to make our Victoria Harbour cleaner.

Controlling At Source
The Environmental Protection Department (EPD) controls waste water discharges through the Water Pollution Control Ordinance. Operators are required to ensure their discharges meet standards specified by the EPD, and these specifications are contained in licences allowing them to discharge their waste water into receiving water bodies. The EPD regularly inspects operators, responds to complaints and will prosecute offenders.

Providing Sewers
By providing sewers to the public, waste water is properly treated before discharging into the harbour. Thus, the water quality of the harbour can be maintained at a satisfactory standard by regulating both the domestic and industrial sewage.
The Harbour Area Treatment Scheme
The Harbour Area Treatment Scheme (HATS), formerly known as the Strategic Sewage Disposal Scheme, is the most important programme undertaken by the Government to enhance the water quality and environment of the harbour area. It is a massive infrastructure programme that comprises of building a sewage treatment plant and a deep tunnel sewage collection system. Pollution reduction achieved is as follows:

· 95% of households are now served by the public sewerage system
· About 1.84 million cubic metres per day (m^3/day), or 73% of Hong Kong’s total wastewater flows, now receives proper treatment
· 70% of sewage around the Victoria Harbour receives chemical treatment at Stonecutters Island
· 600 tonnes of sludge per day that used to pollute our waters is now prevented from entering the harbour
· Water quality of the eastern harbour has improved by a 90% reduction in bacteria and 15-20% increase in dissolved oxygen.
Sewage Treatment Charges
Currently, the public is charged for sewage services. Sewage services involve the constructions of sewerage, sewage treatment and disposal facilities, operation and maintenance of such facilities. Domestic households are charged HK$1.20 per cubic meter of water consumed. By adopting the polluter pays principle, the government emphasizes the contribution and responsibility of the public to sewage treatment.

Effects of Actions Taken

Toxic metal discharges into the harbour have been reduced from over 7,000 kg a day to less than 2,000kg. 
Source controls have helped to dramatically reduce toxic metals discharged to Victoria Harbour[image: image1.png]Toxic Metal Loading (kgyday)
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Dissolved oxygen levels in typhoon shelters have improved. However, the long term trend for dissolved oxygen levels in the harbour remains unsatisfactory, while bacteria levels have worsened significantly.
The Way Forward
The Need for a Sustainable Marine Policy
Hong Kong needs a sustainable marine policy to ensure that socio-economically important uses of Hong Kong’s marine environment continue successfully, and preserve Hong Kong’s rich marine biodiversity and heritage. By coordinating resources of different government departments, utmost efforts should be made to draw a detailed plan for future development of Hong Kong’s marine policy. For example, the Harbour Area Treatment Scheme should be carried forward to its remaining three stages with the coordination of the EPD, the Drainage Services Department and the Planning Department. Promotion of preventive public education can be done through the Education Department. The government is not only responsible for controlling the influx of sewage, but also arousing public awareness of protecting our harbour.
Preventive Public Education

Successful marine conservation is based on a strong, positive relationship between people and valuable marine resources. Today’s students, the future policymakers, should be aware of the great importance of Hong Kong’s marine resources. Being educated about the marine environment of the Victoria Harbour should engender responsibility to protect marine resources. Public support for Government programs is vital for success. Any improvement of the harbour environment is attributed to the cooperation of both the Government and the public.
Promotion Campaign for Harbour Protection
Public education is important in order to reach the core of the pollution problem, the citizens. Here are a few measures which can effectively arouse the public awareness of harbour protection:

1. By using the power of media, promotion can be done through television and newspaper advertisements.

2. Patrolling marine inspectors can distribute leaflets and brochures to the public on shore and ships bypassing the harbour.
3. New course on environmental studies designed for secondary and primary students.

The Environmental Protection Department can also introduce a daily index on water quality of the Victoria Harbour. The public is informed with the status every day, as well as the consequences of having a poor water quality which will eventually affect their daily lives.

What Can We Do?
Every individual can help to make a difference by following anti-pollution laws. Residents should cooperate with efforts to connect their buildings to sewers. We can also try to reduce their consumption of water, thereby reducing the amount of sewage that needs treatment. For industrial sectors, factories and restaurants should ensure their sewage treatment meets with the EPD standard. Environmental protection should always come first.
Conclusion
Water management is one of the major challenges in environmental protection. Increasing water use, diminishing land availability, and a greater emphasis on higher environmental standards, are major pressures that will require innovative approaches to the future management of urban wastewater. A lot of works under subsequent stages will still have to be done in the near future to ensure that a comprehensive, efficient and cost effective sewage collection, treatment and disposal system capable of meeting environmental needs. Higher aspirations of the community will timely be put in place.
A perfect revamp of the Victoria Harbour to its natural order is unrealistic. However, positive changes can be made. It will require efforts ranging from the Government to every individual in Hong Kong. It will be a long battle to fight for a clean Victoria Harbour. Still, we are destined to win: to safeguard our heritage.
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