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Note 1 
Key Findings of the Trials and Studies for  
Stage 2 of The Harbour Area Treatment Scheme 
 In April 2000, the Government invited an International Review Panel (IRP) to 
carry out a review of Stage 2 of the Harbour Area Treatment Scheme (HATS).  In its 
report released on 30 November 2000, the IRP proposed four alternative treatment 
and discharge options, all involving the use of Biological Aerated Filters (BAF) 
technology for treatment, deep tunnels for sewage transfer and short outfalls for 
disposal.  In recognition of various uncertainties, the IRP also recommended the 
Government to conduct trials and studies to ascertain the feasibility of the proposed 
options.  This note summarizes the key findings of the trials and studies conducted.  
 
Environmental and 
Engineering 
Feasibility Studies 

The objective was to verify the feasibility of the four IRP options for 
the development of the further stages of HATS. 
 
The Study confirmed that the four options are all technically 
feasible and environmentally acceptable.  To provide appropriate 
protection to the harbour water quality, biological treatment is 
required to enhance the removal of organic pollutants and 
ammonia from the sewage.  Disinfection is required to remove the 
E.coli bacteria so that the impacts on the Tsuen Wan beaches can be 
mitigated.  As the algal growth potential in the Southern Hong 
Kong waters is Phosphorus-limiting instead of Nitrogen-limiting, 
the study recommended the adoption of enhanced-phosphorus 
removal by increasing the ferric chloride dosage in the chemical 
treatment process.  On the other hand, it appears that there is no 
immediate need to provide nitrogen removal in the biological 
treatment process.  Among the four options, which mainly differ in 
the scale of decentralization, Option A is the preferred option as it 
performs the best in overall terms of cost, environmental and 
engineering aspects.  Moreover, even if the most compact sewage 
treatment technology is used in the biological treatment process, 
we will still require extra land of at least 12 hectares outside the 
current boundary of the Stonecutters Island Sewage Treatment 
Works (SCISTW) under all the options.   
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Compact Sewage 
Treatment 
Technologies Trials 

The objective was to test the feasibility and effectiveness of compact 
technologies in treating local sewage. 
 
The trials evaluated the performance of three compact sewage 
treatment technologies selected through an open tender process.  
The trials demonstrated that the two BAF systems tested could 
perform well under local conditions and meet the prescribed 
standard provided that the operators have good experience and 
technical knowledge in handling the BAF system and that there is a 
reliable on-line instrumentation and control system.  However, the 
third tested technology, termed Submerged Aerated Filter, could 
not perform up to the prescribed standard.  
 

Study on 
Procurement 
Options 

The objective was to review the various procurement arrangements 
for the development of an appropriate contractual framework that 
would help implement HATS cost-effectively and efficiently. 
 
The study reviewed all the possible procurement options for 
implementing HATS Stage 2 having regard to overseas experience.  
It concluded that we should consider using the Design-Build 
approach to construct underground tunnels as these tunnels would 
not require much operation and maintenance upon completion.  
However, the provision of the biological treatment facilities may 
involve the use of Public Private Partnership, possibly by means of 
Design-Build-Operate or Build-Operate-Transfer arrangements.   
 

HATS Stage I Flow 
Reassessment 

The objective was to assess the capability of the Stage 1 tunnels in 
handling future sewage flows. 
 
The results of the hydraulic model simulations indicated that the 
existing deep tunnels could handle all the sewage generated by the 
projected ultimate population in the HATS Stage 1 catchment and 
that the sewage overflow to the Harbour due to heavy rainfall 
would be very minimal compared to the volume of sewage 
handled. 
 

The Stonecutters 
Island Sewage 
Treatment Works 
Capacity 
Reassessment 

The objective was to determine the maximum capacity of the 
sedimentation tanks at SCISTW. 
 
The trials concluded that the maximum flow that can be handled by 
the sedimentation tanks is in line with the maximum design flow.  
By adjusting the flow distribution configuration of the treatment 
works, the sedimentation tanks are able to handle 10% more flows, 
but at the expense of slight deterioration of the effluent quality. 
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Note 2 
Cost Breakdown of the Four Options  
For Stage 2 of The Harbour Area Treatment Scheme 
 This note provides the cost breakdown of the various options developed for 

Stage 2 of the Harbour Area Treatment Scheme.   
 
Table 1 Capital Cost for HATS Stage 2 with Full Nitrification,  

Denitrification, Disinfection and Phosphorus Removal 
 

Capital Cost1 (HK$ billion) Options 

Treatment 
Works 

Tunnel Upgrading of 
PTWs2 

Total 

Without Phased Implementation: 

IRP - A 14.4 3.8 19.1 

IRP - B 13.6 4.7 19.2 

IRP - C 15.1 3.5 19.5 

IRP - D 16.0 3.2 

 

0.9 

20.1 

With Phased Implementation for IRP Option A3: 

Stage 2A 3.7 3.8 0.9 8.4 

Stage 2B 11.1 0 0 11.1 

Total 14.8 3.8 0.9 19.5 

 

                                                 
1  The capital cost has not included the sludge incinerator which costs around $2.2 billion. The sludge 

incinerator will be covered under the waste treatment facilities package, and it will handle all sludge as 
well as that from HATS. 

2  Upgrading of the Preliminary Treatment Works which are used for screening the sewage and removing 
large particles. 

3  Chlorination and UV-irradiation are the two most effective and popular disinfection methods for treated 
effluent.  If phased-implementation is not adopted, UV-irradiation is the preferred option because it 
requires less space.  On the other hand, if phased-implementation is applied, chlorination is the preferred 
option because it is more effective than UV for disinfecting chemically treated effluent.  If chlorination is 
used in Stage 2A, it will also be used for Stage 2B.  The additional capital cost of splitting Stage 2 into two 
phases is mainly due to the need to resolve the interface issues when Stage 2B is constructed and 
adoption of chlorination instead of UV disinfection technology. 
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Table 2 Recurrent Cost for Options with Full Nitrification,  

Denitrification, Disinfection and Phosphorus Removal 
 

Recurrent Cost (HK$ billion/year) 

HATS Stage 1 HATS Stage 2 Options 

Existing SCI STW 
at its full capacity 

Treatment4 
Cost 

Sludge 
Handling 

PTWs 
Operation 

Total 

Without Phased Implementation: 

IRP – A  1.002  1.496 

IRP – B  1.006  1.500 

IRP – C  1.076  1.570 

IRP – D 

0.32 

 1.180 

0.146 0.028  

 1.674 

With Phased Implementation for IRP Option A: 

Stage 2A 0.312 0.097 0.757 

Stage 2B 
0.32 

0.983 0.146 
0.028 

1.4775 

 
 
 

 
 
 

                                                 
4  These cost estimates assume all the steps of the biological treatment process will be provided.  If 

denitrification, i.e. the removal of nitrogen, which is currently included as a step of the biological 
treatment process on the grounds of following the precautionary principle is not to be ultimately 
provided, the capital and annual recurrent cost estimates would be lowered by $1.9 billion and $0.27 
billion respectively. 

5  The slight reduction in recurrent cost as compared with no-phased implementation for Option A is due 
to the adoption of chlorination / dechlorination disinfection system, which is slightly cheaper than the 
UV-disinfection system in terms of recurrent cost. 
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Note 3 
Expected Water Quality Improvements  
After The Harbour Area Treatment Scheme 
 To determine the treatment levels required for HATS Stage 2, we have developed 
a mathematical water quality model to simulate the water quality improvements as a 
result of the treatment facilities provided.  The water quality simulation outputs can 
then be compared with the established water quality criteria to determine the 
environmental acceptability of the options. 
 

The water quality criteria required, in turn, are dependent on the specific 
hydrodynamic conditions and the beneficial uses of the water body.  For example, a 
land-locked water body is more sensitive to eutrophication and red tide formation 
and therefore requires more stringent nutrient criteria.  A water body which is 
designated for bathing purposes would require a more stringent bacteria criterion to 
protect the bathers.  For the purpose of the HATS system, we have developed a set of 
water quality criteria following the consultation with key stakeholders including 
academics, professionals and green groups.  The most important criteria examined 
are as follows: 
 
! Oxygen, often called dissolved oxygen or DO.  Like humans, most marine 

animals need oxygen to live.  Inadequately treated sewage takes oxygen out of 
the water, sometimes leading to fish kills and foul odours.   

! Nutrient levels, as measured by nitrogen and phosphorus. Nitrogen and 
phosphorus are common components of household fertilizers and indeed the 
marine ecosystem is like a garden: plants (called phytoplankton) grow and then 
become a food source for marine animals.  Too much nutrient can cause 
excessive marine plant growth, more than the animals can eat.   With the balance 
disturbed, the plants will die, using up oxygen as they decompose and leading to 
fish kills and foul odours.  In some cases, the nutrients stimulate the growth of 
red tides, or harmful algae that threaten fish stocks.    

! Bacteria (E. coli), which is used as an indicator of the possible quantities of 
waterborne disease-causing organisms.   Sewage can be the source of many 
disease-causing organisms, and the E.coli level is used to determine the 
acceptability of waters for swimming and as source water for toilet flushing.    

! Ammonia can be toxic to fish even in relatively low concentrations.  This is why 
owners of aquariums need to strictly control the levels of ammonia in their fish 
tanks.  Ammonia is a common component of untreated sewage.   

The criteria set for various water bodies and the water quality modeling results are 
presented in the following pages. 
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Annual Average, Depth Averaged Total Inorganic Nitrogen
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20XX年, 維多利亞港最低溶解氧含量 (水質標準 > 2 毫克/升)
Minimum Dissolved Oxygen in Victoria Harbour in Year 20XX (WQC > 2 mg/L)

淨化海港計劃第一期
HATS Stage 1

沒有淨化海港計劃
No HATS

淨化海港計劃第二期甲
HATS Stage 2A

淨化海港計劃第二期乙
HATS Stage 2B



20XX年,維多利亞港溶解氧十個百分位數水深平均含量 (水質標準 > 4毫克/升)
10 Percentile Depth Average Dissolved Oxygen in Victoria Harbour in Year 20XX (WQC > 4 mg/L)

淨化海港計劃第一期
HATS Stage 1

沒有淨化海港計劃
No HATS

淨化海港計劃第二期甲
HATS Stage 2A

淨化海港計劃第二期乙
HATS Stage 2B



20XX年,維多利亞港無機氮總量全年水深平均含量 (水質標準 < 0.4 毫克/升)
Annual Average, Depth Averaged Total Inorganic Nitrogen in Victoria Harbour in Year 20XX (WQC < 0.4 mg/L)

淨化海港計劃第一期
HATS Stage 1

沒有淨化海港計劃
No HATS

淨化海港計劃第二期甲
HATS Stage 2A

淨化海港計劃第二期乙
HATS Stage 2B



20XX年,維多利亞港正磷酸鹽磷全年水深平均含量 (水質標準 < 0.04 毫克/升)
Annual Average, Depth Averaged Orthophosphate Phosphorous in Victoria Harbour in Year 20XX (WQC < 0.04 mg/L)

淨化海港計劃第一期
HATS Stage 1

沒有淨化海港計劃
No HATS

淨化海港計劃第二期甲
HATS Stage 2A

淨化海港計劃第二期乙
HATS Stage 2B



20XX年,維多利亞港非離子氨氮全年水深平均含量 (水質標準< 0.021毫克/升)
Annual Average, Depth Averaged Unionised Ammonia Nitrogen in Victoria Harbour in Year 20XX (WQC < 0.021 mg/L)

淨化海港計劃第一期
HATS Stage 1

沒有淨化海港計劃
No HATS

淨化海港計劃第二期甲
HATS Stage 2A

淨化海港計劃第二期乙
HATS Stage 2B



20XX年,維多利亞港非離子氨四日水深平均含量 (水質標準< 0.035 毫克/升)
4 Day Average, Depth Average Unionised Ammonia in Victoria Harbour in Year 20XX (WQC < 0.035 mg/L)
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20XX年, 維多利亞港海床溶解氧十個百分位數含量 (水質指標 > 2 毫克/升)
Bottom Layer 10 Percentile Dissolved Oxygen in Victoria Harbour in Year 20XX (WQO > 2mg/L)

淨化海港計劃第一期
HATS Stage 1

沒有淨化海港計劃
No HATS

淨化海港計劃第二期甲
HATS Stage 2A

淨化海港計劃第二期乙
HATS Stage 2B
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