ASOSAI Seminar on Environmental Auditing
National Audit Office of the People’s Republic of China

CHINA:  Hong Kong Special Administrative Region Paper

Theme 1:  Environmental Auditing on Water
Audit Commission
Government of the Hong Kong Special Administrative Region,
26th Floor, Immigration Tower,
Gloucester Road,
Wanchai,
HONG KONG
February 2005
Tel
:
(852) 2829 4210
Fax
:
(852) 2824 2087
E‑mail
:
enquiry@aud.gov.hk
Contents

	
	Paragraphs 

	PREAMBLE

Administrative framework

Environmental auditing — an overview

SUB-THEME 1 : Hong Kong's Environmental Policy on Water

Background

1989 White Paper

Actions adopted to tackle water pollution problems

Monitoring water quality

SUB-THEME 2 :  Case Study — Harbour Area Treatment Scheme Stage I

Background

Delay in works and increase in cost

Forfeiture of the original tunnel contracts

Problems encountered in the tunnel completion contracts

Impact on water quality of Victoria Harbour

Response from the Administration


	1

2

3

4

5

6 – 8

9  -  12

13

14

15  -  18

19  -  20

21  -  22

23  -  26

27  -  34 

35 


 MACROBUTTON ASOSAI Seminar on Environmental Auditing

CHINA: Hong Kong Special Administrative Region Paper

Theme 1:  Environmental Auditing on Water
PREAMBLE

1.
The purpose of this paper is to discuss the environmental auditing on water carried out by the Audit Commission of the Hong Kong Special Administrative Region (HKSAR) using a recent case of environmental auditing on waste water as an illustration.  It will cover the following two sub-themes:
SUB-THEME 1:
Hong kong's environmental policy on water
SUB-THEME 2:
Case Study — Harbour Area Treatment Scheme Stage I
Administrative framework
2.
The Environment, Transport and Works Bureau of the HKSAR is responsible for, among others, the overall policy matters on environment and conservation.  The Environmental Protection Department is responsible for formulating and implementing plans to improve and safeguard the environment.  It also administers the relevant environmental protection legislations.  The Drainage Services Department is responsible for the planning, design, and construction works of the sewerage infrastructure.  There are other Boards and Committees, such as the Advisory Council on the Environment, to:
(a) keep under review the state of the environment in Hong Kong; and

(b)
advise the HKSAR Government (hereinafter referred to as the Government), through the Secretary for the Environment, Transport and Works, on appropriate measures which might be taken to combat pollution of all kinds, and protect and sustain the environment.

Environmental auditing — an overview 

3.
Within the Audit Commission, our Works Branch of the Works and Lands Division carries out environmental audit studies as part of the value for money audit.  The value for money audit is an examination into the economy, efficiency and effectiveness with which any policy bureau or department of the Government has discharged its functions, including those of environmental nature.  No separate audit team is set up for environmental auditing.   The Works Branch has a staff of 19, the majority of whom have acquired professional accountancy qualifications.  Two of the staff have an engineering background, which is beneficial to the conduct of environmental audit involving capital works.  Where necessary, external consultants may be employed to assist in the audit work.

SUB-THEME 1

Hong Kong's Environmental Policy on Water
4.
This sub-theme discusses Hong Kong’s environmental policy on water and describes the actions adopted in Hong Kong to tackle the water pollution problems.
Background

5.
Hong Kong is largely surrounded by water.  The central harbour, Victoria Harbour, is the focal point of the territory.  There are six hundred rivers and streams within Hong Kong, the water from which is used for domestic purposes, for irrigation, and for recreation.  Hong Kong’s waters support billions of freshwater and marine organisms.  As water is vital to the life of Hong Kong, measures are therefore necessary to protect this important part of our environment. 
1989 White Paper

6.
The Government’s response to the water and other pollution problems was set out in the White Paper: Pollution in Hong Kong — A time to act, which was published on 5th June 1989.  The White Paper sets out the main problems and explains a comprehensive plan for tackling the problems.  The Government has been implementing the plan all these years and keeping track of the progress made towards the targets set out in the White Paper.  According to the Fourth Review of January 1998 on the progress, over 90% of the targets have been achieved.  This is the last review of the 1989 White Paper.  Apart from providing a basis for the preparation and discussion of our strategic environmental policy options, it also serves as the precursor to the next White Paper on the Hong Kong Environment for the 21st Century.
7.
As stated in the 1989 White Paper, the Government’s overall policy objectives for water pollution are:
(a)
to achieve and maintain the quality of inshore waters so that they can be used for their legitimate purposes;

(b)
to provide public sewerage of adequate size to accept all existing and prospective waste discharges;

(c)
to provide waste water treatment and disposal for all waste waters collected in the public sewerage system at standards which will ensure that water quality objectives are achieved and maintained; and

(d)
to put in place and enforce legislation aimed at safeguarding the health and welfare of the community from the adverse environmental effects associated with the discharge of toxic chemical and bacteria.

8.
Meeting these objectives is one of our most challenging environmental tasks.  Hong Kong’s rapid growth over the past years has left the territory with an overloaded and inadequate sewerage system.  Apart from domestic sewage, there is also substantial water pollution arising from the manufacturing industries, such as textile bleaching, dyeing, printing and electroplating.  Other water pollution sources include food and beverage manufacturers, restaurants and cooked food suppliers in the densely populated urban areas, and the livestock keeping industry in the rural areas.
Actions adopted to tackle water pollution problems

9.
Measures that are being deployed to abate the water pollution include legislative controls, the construction of new sewerage, the financing of sewerage programmes, and sewerage planning and maintenance programmes.  These measures are further elaborated in the following paragraphs.
10.
Water Pollution Control Legislation.  Hong Kong’s main water management law is the Water Pollution Control Ordinance.  The purpose of the Ordinance is to protect the aquatic environment (including marine waters, typhoon shelters, bathing beaches, and rivers and streams) from abuse, to protect the expensive sewerage, and to protect the health and safety of sewerage workers.  Enacted in 1980, it allows the Government to set Water Control Zones in which regulations to control effluent discharges are applied.  Each zone has defined Water Quality Objectives, and the Director of Environmental Protection has a statutory duty to see that they are achieved and maintained.  Since its enactment, the Water Pollution Control Ordinance has undergone a number of substantial revisions and updatings.  These legislative amendments are necessary to enable Hong Kong to meet its environmental objectives in the light of changing circumstances.  
11.
Sewage Strategy and Sewerage Master Plans.  Discharges of inadequately treated sewage into the waters around Hong Kong will cause damage to the environment.  Therefore, total investment in sewerage infrastructure has to be commensurate with the population and economic growth of the community.  The Government has set up the sewage strategy for a comprehensive programme of new sewerage infrastructure.  Under the sewage strategy, the metropolitan areas are provided with up-to-date sewage treatment facilities, and all sewage and waste water are required to be properly collected and diverted into foul sewers (rather than stormwater drains) for treatment before discharge.  This requirement will be met by the implementation of territory-wide Sewerage Master Plans.  The purposes of a Sewerage Master Plan are to enhance the effectiveness of existing sewerage facilities in a particular area and to ensure the provision of a proper and adequate sewerage network to collect all sewage arising in the area covered by the plan.  Detailed investigations have been carried out into the size and condition of the sewerage infrastructure in each of 16 sewerage catchment areas.  Using the results of these investigations, the Sewerage Master Plans are prepared, setting out plans and programmes for construction of necessary sewers and other sewerage facilities.
12.
Harbour Area Treatment Scheme.  The Sewerage Master Plans for the sewerage catchments on both sides of Victoria Harbour envisage the proper collection of sewage and industrial effluents.  Once collected, these wastes must be properly treated and disposed of.  To this end, the Government is implementing an overall sewage collection, treatment and disposal scheme known as the “Harbour Area Treatment Scheme”.  The scheme will provide a further tier of sewerage infrastructure, in the form of large underground tunnels up to some 150 metres deep, to enable waste water to be diverted to major treatment plants.  Upon full implementation, a comprehensive treatment will be provided before discharge to the sea via a system of submarine diffusers constructed in deep waters south of Hong Kong.
Monitoring water quality

13.
In Hong Kong, there is a systematic and extensive monitoring programme to evaluate the state of all local waters including the seawater, seabed, beaches, typhoon shelters, rivers, streams and nullahs.  Annual reports on marine and river water quality are issued to provide critical information on long-term trends.  Data of major construction projects are also audited (by consultants of the project proponents) to verify their mitigation measures for preventing or remedying any unacceptable impacts on the aquatic environment.  A major programme has also been established to monitor new sewage outfalls to verify their performance and assess any impacts on the marine environment.  This work will provide solid reassurance on the effectiveness of new sewage treatment and disposal facilities in meeting the environmental quality objectives.
SUB-THEME 2

Case Study — Harbour Area Treatment Scheme Stage I
14.
This sub-theme introduces a recent case of environmental auditing on waste water (or sewage) carried out by the Audit Commission of the HKSAR entitled “Harbour Area Treatment Scheme Stage I”.
Background

Sewage strategy for Victoria Harbour

15.
The Harbour Area Treatment Scheme (HATS), previously known as the Strategic Sewage Disposal Scheme, is a major initiative of the Government to deal with water pollution of Victoria Harbour.  Originally conceived in the 1980s, HATS is an overall sewage collection, treatment and disposal strategy for replacing the unacceptable discharge of sewage into the harbour without proper treatment.  The implementation of HATS was originally divided into four stages.  After the full commissioning of HATS Stage I, the sewage from the urban areas in Kowloon and Northeast Hong Kong Island is treated by HATS.  This accounts for about 75% of the sewage discharging into the harbour.   The remaining 25% of the sewage flow (from the north and south-western parts of Hong Kong Island) is to be dealt with by the further stages of HATS, which are under planning as at February 2005.  The catchment area of HATS Stage I is shown at Appendix A.
Core components of HATS Stage I

16.
HATS Stage I is a mega capital works programme comprising 19 individual works projects for designing and constructing four core components.  The four core components are as follows:
(a)
Sewage tunnel system.  This is a sewage tunnel system for collecting sewage:

—
from the urban areas in Kowloon between Tsuen Wan and Tseung Kwan O; and

—
from Chai Wan and Shau Kei Wan on Hong Kong Island;

(b)
Stonecutters Island Sewage Treatment Works.  This is a new centralised sewage treatment works at Stonecutters Island for treating the sewage by a chemically enhanced primary treatment process;

(c)
Submarine outfall.  This is an outfall extended from the Stonecutters Island Sewage Treatment Works for disposing of the treated effluent in the western harbour area; and

(d)
Upgrading of existing preliminary treatment works.  This involves the upgrading of seven existing preliminary treatment works and the construction of sewage pumping stations along the tunnel alignment.

Sewage tunnel system

17.
The sewage tunnel system of HATS Stage I comprises six tunnels (23.6 kilometres long) built at a depth of 80 metres to 150 metres below ground or sea level.  Sewage is conveyed through a number of shafts and tunnels from the preliminary treatment works in the catchment area to the Stonecutters Island Sewage Treatment Works for treatment.  HATS Stage I adopted a deep tunnel conveyance system to achieve the shortest route and to minimise disturbance and nuisance to the public, the environment, traffic, existing utilities, transport systems and buildings during construction.  The alignment of the six tunnels is shown in Appendix A.
Audit review

18.
In March 2004, the Audit Commission completed a review on the implementation of HATS Stage I.  The results of the review were published as Chapter 7 of the Director of Audit’s Report No. 42.  The review focused on the following areas:  
(a)
delay in works and increase in cost;

(b)
forfeiture of original tunnel contracts;

(c)
problems encountered in tunnel completion contracts; and

(d)
impact on water quality of Victoria Harbour.

In the course of the audit review, the audit team interviewed staff of the Drainage Services Department, Environmental Protection Department and the Environment, Transport and Works Bureau, and obtained file records relating to the implementation of HATS Stage I for detailed examination.  

Delay in works and increase in cost

19.
Planning for HATS Stage I commenced in the early 1990s.  The Drainage Services Department was responsible for designing and constructing HATS Stage I.  The original target completion date was June 1997.  However, due to problems encountered in the works projects, the final completion date was delayed by 4.5 years to December 2001.  While the total approved funding was $6,211.3 million, additional funding of $2,287.4 million was later sought to meet the substantial cost increase of the projects.  The following table  shows an analysis of the increase in funding according to the works category.

Analysis of increase in funding (Note)
	Works category
	Original
approved funding

	Increase in
funding
	Final
approved funding

	
	($ million)
	($ million)
	($ million)

	(A)
Advance works

	562.4
	0
	562.4

	(B)
Works for the core components:


	
	
	

	
(a)
Sewage tunnel system 

	1,310.5
	2,115.0
	3,425.5

	
(b)
Stonecutters Island Sewage Treatment Works

	2,078.8

	60.0
	2,138.8

	
(c)
Submarine outfall

	562.7

	0
	562.7

	
(d)
Upgrading of preliminary treatment works


	841.7

	0
	841.7

	(C)
Fees, investigation and supervision

	855.2
	112.4
	967.6

	
	


	


	



	Total
	6,211.3
	2,287.4
	8,498.7

	
	


	


	



	Note:
The indicative exchange rates are:

· $100 HK dollars to $106 Renminbi; and

· $1 US dollar to $7.8 HK dollars.


20.
The main cause of delay and increase in cost was the problems encountered in constructing the sewage tunnel system.  The Audit Commission has recommended that the Director of Drainage Services should implement effective measures to ensure that large-scale works projects, such as the further stages of HATS, are delivered on time and within budget.
Forfeiture of the original tunnel contracts

21.
The sewage tunnel system comprises six deep tunnels.  In December 1994, two contracts for constructing the six tunnels were awarded to the same contractor (Contractor A).  In December 1996, the Government re-entered the two contracts as Contractor A unilaterally suspended works.  The Government and Contractor A entered into arbitration to deal with the contractual disputes.  In September 2001, a Settlement Agreement was signed to terminate all arbitration proceedings.  Contractor A also agreed to pay $750 million to the Government.  As a result of the forfeiture of the tunnel contracts, the Government incurred an additional works expenditure of $1,293 million and legal costs of $129 million.
22.
The outstanding works for the tunnels were re-tendered under three tunnel completion contracts.  To reduce the chance of default, the Drainage Services Department introduced improvement measures in the tunnel completion contracts by requiring the contractors to provide parent company guarantee and performance bond (at 10% of the contract sum).  However, the duly executed contract instruments were not submitted within the stipulated time limits.  The Audit Commission has recommended that the Director of Drainage Services should implement the contract conditions to ensure that the required contract instruments (parent company guarantee and performance bond) are submitted by contractors within the stipulated time limits.
Problems encountered in the tunnel completion contracts

23.
Claims arising from use of forfeited plant.  The contractors of the tunnel completion contracts were allowed to elect to use the forfeited plant left over by Contractor A.  They were required to sign a No Claim Statement to the effect that they had assessed the conditions and suitability of the forfeited plant and that they would not instigate any claim resulting from the use of the forfeited plant.  Among the items of forfeited plant used by the contractors, the mucking systems were found to be defective after putting to use at full load.  The contractors had to replace the defective mucking systems and submitted claims for the replacement costs.  Despite the above contract conditions, the Government settled the claims at a total cost of $135.7 million in order to avoid delay.  The Audit Commission has recommended that the Director of Drainage Services should review the arrangement for the use of forfeited plant in completion contracts with a view to formulating guidelines to protect the Government’s interest.
24.
Difficult ground conditions.  Before the tunnel excavation works, site investigations had been conducted to assess the ground conditions.  However, the actual ground conditions were found to be worse than those indicated by the site investigations.  The contractors carried out additional ground strengthening and stabilisation measures, resulting in additional cost of $346 million and serious disruption to progress of the works.  The Drainage Services Department acknowledged that the site investigations were not sufficient to reveal the actual ground conditions.  The Audit Commission has recommended that the Director of Drainage Services should conduct comprehensive site investigations for major works projects involving substantial underground works to provide more accurate information about the ground conditions.
25.
Substantial cost increase in tunnel completion contracts.  As a result of the replacement of the defective mucking systems and the additional works relating to difficult ground conditions, the three completion contracts experienced significant delay and substantial cost increases.  The Audit Commission noted that the prices of the accepted tenders were much lower than the estimated contract sums in the approved project estimates.  Despite there are guidelines for adjusting approved project estimates to reflect lower tender prices, the Drainage Services Department did not reduce the approved project estimates of the tunnel completion contracts.  The Audit Commission has recommended that the Director of Drainage Services should take action to reduce the approved project estimate of a project when the tender price is significantly lower than the estimated contract sum in the approved project estimate, and document the reasons where a reduction in the approved project estimate is considered not warranted.
26.
The surplus funds arising from the over-estimation of the contract sums were eventually used to meet the increase in the contract sums.  For two of the completion contracts, the total increase in the contract sums was fully covered by the surplus funds.  There was no need to seek supplementary provision from the Finance Committee of the Legislative Council.  For the third contract, the surplus was not sufficient to meet the increase in the contract sum.  Supplementary provision of $115 million was sought from the Finance committee.  The Finance Committee was only informed of the justifications for the additional funding of $115 million.  However, the Finance Committee was not informed of the fact that the actual cost increase was $248.4 million, and that a substantial part of the increase was covered by the over‑provision in the approved project estimate.  The Audit Commission has recommended that the Secretary for the Environment, Transport and Works should remind works departments and relevant policy bureaux to state clearly in their submissions to the Finance Committee (seeking an increase in the approved project estimate) the total cost increase and the reasons for the increase, and state clearly whether any surplus funds in the approved project estimate have been used to meet the cost increase.
Impact on water quality of Victoria Harbour

Monitoring of marine water quality

27.
The Environmental Protection Department monitors the marine water quality in Hong Kong by periodically collecting samples from various locations for testing.  The Environmental Protection Department positions 17 water quality monitoring stations in the harbour and uses the following four key water quality parameters to assess the marine water quality:

(a)
Dissolved oxygen.  It indicates the total amount of oxygen dissolved in water.  Most marine organisms need oxygen for respiration and maintenance of life.  An increase in dissolved oxygen represents an improvement in water quality whereas a decrease represents a deterioration;

(b)
Ammonia.  It is found at quite high levels in sewage.  A high concentration of ammonia is toxic to marine life.  An increase in ammonia represents a deterioration in water quality whereas a decrease represents an improvement;

(c)
Total inorganic nitrogen.  It is a measure of the amount of nutrients in water.  A large amount of total inorganic nitrogen may stimulate excess algal growth in water.  An increase in total inorganic nitrogen represents a deterioration in water quality whereas a decrease represents an improvement; and

(d)
E. coli.  It is a kind of bacteria found in human faeces, often used as an indicator of sewage pollution.  The level of E. coli is a measure of the sewage bacteria in the water.  A high E. coli count indicates greater faecal contamination and higher health risk.  A decrease in E. coli count represents an improvement in water quality.  E. coli is a key parameter for bathing beaches. 

Significant improvement in water quality in Victoria Harbour

28.
Since the full commissioning of HATS Stage I in December 2001, there has been a significant improvement in the water quality in Victoria Harbour.  An analysis of the 2001 and 2002 water quality monitoring data shows that:

(a)
Dissolved oxygen.  The level of dissolved oxygen in the harbour increased by around 20% to 30% in most parts of the harbour, even though the increase was lower (around 10%) in the western harbour area;

(b)
Ammonia.  From Lei Yue Mun in the east to Rambler Channel in the west (except at one location near Green Island), the ammonia level in most of the locations declined by about 20% to 50%;

(c)
Total inorganic nitrogen.  The total inorganic nitrogen decreased by around 30% to 40% in the central and eastern harbour areas, and by 2% to 13% in the western harbour area; and

(d)
E. coli.  The level of E. coli declined by nearly 90% at Lei Yue Mun to around 60% in the north Rambler Channel.  However, in the western harbour area, the bacteria level showed quite a substantial increase.  
Adverse impact on water quality in the western harbour area

29.

Notwithstanding the general improvements in terms of the increased level of dissolved oxygen and the reduction in pollutants, in 2002 the level of E. coli in four water quality monitoring stations in the western harbour area increased substantially after the full commissioning of HATS Stage I.  The map at Appendix B shows the change in E. coli bacteria level at the 17 water monitoring stations between 2001 and 2002.
30.
According to the Environmental Protection Department, the rise in bacteria level in the western harbour area in 2002 was due to the large volume of treated effluent discharged from the Stonecutters Island Sewage Treatment Works via the submarine outfall.  As the level of sewage treatment at the Stonecutters Island Sewage Treatment Works was only up to the chemically enhanced primary treatment level without disinfection, it could only remove 50% of the bacteria in the sewage.  The large volume (1.4 million cubic metres a day) of effluent discharge from it had brought about the rise in the bacteria level.  

31.
Closure of Tsuen Wan beaches.  The increased bacteria level in the western harbour area has affected the Tsuen Wan beaches.  There are eight gazetted beaches in the Tsuen Wan District.  Seven of them are situated along the Tsuen Wan coast, and one is in Ma Wan.  Three of the beaches have been closed to the public since the mid-1990s because of the poor water quality due to local pollution.  The map at Appendix C shows the locations of the eight beaches in the Tsuen Wan District and the increase in E. coli bacteria level between 2001 and 2002.

32.
After the full commissioning of HATS Stage I, the water quality at the Tsuen Wan beaches has deteriorated.  In determining the beach water quality, an E. coli level exceeding 610 count per 100 ml (corresponding to a swimming-associated illness rate of more than 15 cases per 1,000 swimmers) is considered not suitable for swimming.  In 2002, the E. coli level of most of the beaches in Tsuen Wan exceeded the threshold level of 610 count per 100 ml due to the effluent discharge from the Stonecutters Island Sewage Treatment Works.  In early 2003, in order to safeguard the health of swimmers, the Government closed the seven Tsuen Wan beaches along the Tsuen Wan coast.  

33.
According to the Environmental Protection Department, the high bacteria level in the western harbour and the Tsuen Wan beaches will only be improved after the completion of further stages of HATS when the treatment level at the Stonecutters Island Sewage Treatment Works will be upgraded and a permanent disinfection facility installed.  The Audit commission has recommended that the Director of Environmental Protection should continue to closely monitor the impact of HATS Stage I on the water quality of Victoria Harbour, particularly the bacteria level in the western harbour area and the Tsuen Wan beaches.
34.
The further stages of HATS, however, are still in the planning stage.  It may take many years before the treatment level at the Stonecutters Island Sewage Treatment Works is upgraded together with the installation of a permanent disinfection facility. Audit has also recommended that the Secretary for the Environment, Transport and Works, in collaboration with the Director of Environmental Protection and the Director of Drainage Services, should consider the need for providing some interim measures, such as installing a temporary disinfection facility at the Stonecutters Island Sewage Treatment Works, in order to reduce the bacteria level in the western harbour area, having regard to the fact that the further stages of HATS may take many years to complete.  The Environmental Protection Department should also take into account the high bacteria level of the effluent discharged from the Stonecutters Island Sewage Treatment Works in planning the further stages of HATS, and in evaluating the options for providing a permanent disinfection facility in the long term.
Response from the Administration

35.
The Administration has accepted all the audit recommendations.
Appendix A

(paras. 15 and 17 refer)

Harbour Area Treatment Scheme Stage I 

catchment area and alignment of the sewage tunnels
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Legend:             Catchment area
Appendix B

(para. 29 refers)

Change in  E. coli bacteria level (count/100 ml)

at the 17 water monitoring stations between 2001 and 2002


[image: image2.wmf]E. coli

Tathong

Channel

Rambler

Channel

Lei 

Yue

Mun

Ma Wan Channel

2002 

mean

2001 mean

1400

660

3300

1400

70

450

1600

3900

4100

5300

760

490

4900

2200

1700

2700

4400

4400

4900

4800

4000

8100

3300

6500

1300

9700

600

5200

130

280

140

1300

120

740

-

58%

+106%

+135%

-

24%

-

36%

+54%

+121%

0%

+2%

-

50%

-

49%

-

85%

-

88%

-

55%

-

83%

-

89%

-

84%

% 

change


Appendix C
(para. 31 refers)
Location of the beaches in Tsuen Wan District

and the increase in E. coli bacteria level (count/100 ml)
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