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It gives me great pleasure to introduce this special
edition of our annual beach water quality monitoring rep®tis
year’s report is a review of the past 15 years and highlightst has
been achieved in improving beach water quality over this period
of time.

In recent years we have seen a continuous improvement in
our beach water quality. Each year, fewer and fewer bedtines
been rated as having poor water quality, with ¢iverwhelming
majority of our beaches now being of an acceptabéndard. This
is primarily as a result of the concerted efforts of both the
Environmental Protection Department and the Drainage Services
Department in providing more comprehensive sewerage and
sewage treatment infrastructure in the vicinity of our beaches
as well as other beach pollution prevention measures.

Special mention should also be made about our system
of informing the public about beach water quality. During the
bathing season we monitor the quality of the water at our beaches
on a weekly basis and release the information on the grading of
eachbeach through the news media just before the weekend. We
also provide the information through our telephone hotline (2511
6666), through our website (www.info.gov.hk/epd/) and on special
notice boards at all gazetted beaches throughout the territory.

We are continuing with our programmes to improve the
situation even further. | am confident that with all of our planned
sewerage programmes in place we will attain good bathing water
quality at all of our beaches.

(Rob J. S. Law, J. P.)
Director of Environmental Protection
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Featuring miles and miles of scenic coastline dotted
with beautiful beaches, the marine environment of Hong Kong
is clearlyone of its most treasurable natural assets. EPD is to be
congratulated irachieving considerable improvement in the
beach water quality over the past 14 years. Various efforts
which continue to be made to further improve and maintain the
beach water quality include interception, diversion and treatment of
polluted storm water and provision of sewerage systems for
collection and treatment of sewage in the hinterland areas. DSD
is proud to be involved in these works aimed at improbegch
water quality. DSD is working in close co-operation with EPD in
the planning and implementation of various beach-related
improvement works.The enhancement works implemented so far
have been successful as reflected by the recorded improvement
in the beach water quality. Furthermore, to respond to any
unforeseen sewage pollution incident in an efficient and prompt
manner, DSD has established contingency plans for all facilities,
which could affect the quality of beach waters.

On the occasion of the T&nniversary of this monitoring
report on beach water quality, | would once again congratulate
EPD for their achievements so far in this respect. | would also
like to emphasize that DSD is fully committed to working closely
with EPD in our common goal of achieving amgintaining the
highest possible standards for our precious beaches for the
enjoyment of the local community and tourists alike.

( John Collier, J. P.)
Director of Drainage Services
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freely used. Reproduction of materials is
permitted with notification to the Director of
Environmental Protection. Acknowledgement
must be made by indicating the title of this
publication.
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The Environmental Protection Department (EPD) has been monitoring the water quality
of beaches in Hong Kong for 15 years since its establishment in 1986. During these
years, the EPD had succeeded in protecting the health of bathers through various measures :
e acomprehensive programme to monitor the beach water quality;
e providing up-to-date information on beach water quality to the public;
* implementing the sewerage master plans with the Drainage Services Department
(DSD) to abate pollution in the beach hinterland; and q)
e enforcing relevant environmental legislation to safeguard beach water quality in meeting C

the Water Quality Objective (WQO).
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Monitoring Programme

The beach monitoring programme is constantly under review with the aim to providing
comprehensive and timely information on beach water quality to the public. It had been

revised several times since its implementation in 1986. The current programme had been
enhanced in order to better safeguard the health of bathers. The enhancement includes more
regular sampling on a random basis including the weekends, review of the sampling locations
to ensure they are representative, adoption of fapabli analytical method, etc.

Water Quality Objective

In accordance with the recommendations and guidelines of the World Health Organization
(WHO), local epidemiological studies had been carried out in the late 1980s and the health
risk related WQO for bathing water was established in 1992. This WQO sets out the target
for the management of beach water quality in order to safeguard the health of bathers.
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Beach Rating Systems

Hong Kong is one of the few places in the world that has beach rating systems. The
introduction of the annual ranking and beach grading systems in 1987 had facilitated the
interpretation of beach water quality information by the public. The annual ranking and

beach grading systems had been revised several times in order to safeguard public health.

The current systems are health risks related and the beach grading could now provide
more recent information on beach water quality.

Beach Water Quality Information

The beach grading was originally provided to the public in the
form of press release and on a bi-weekly basis when it
was introduced in 1987. With the enhanced monitoring
programme and advance in technology, the beach
grading and related information are now available

from the weekly press release, notice board

at the beach office, beach hotline and the

Internet. Bathers could obtain timely

information on beach water quality to

decide on whether they should

swim at the beaches.
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Sewage Pollution Abatement Measures

Various sewage pollution abatement measures had been implemented by the joint
efforts of the EPD and DSD in the hinterland of most beaches in the last 15 years

in order to safeguard their water quality. These measures included the implementation
of Sewerage Master Plans (SMPs), provision of proper sewerage and interceptors,
diversion of storm drains, extension of submarine outfalls, etc. The implementation

of these measures had brought about significant improvement of beach water

quality.

Enforcement Efforts

The implementation of the Water Pollution Control
Ordinance and the Waste Disposal (Livestock Waste
Regulation in the late 1980s had enabled the EPD to
take enforcement actions against polluted discharges
in the beach hinterland. The EPD had also
launched regular surveillance and environmental
awareness programmes to ensure the

sewage treatment facilities in the beach
hinterland were properly operated and
maintained.

@ LEXGHE Our Achievement at a Glance
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Figure 1.1 Distribution of annual ranks for gazetted beaches for the past 15 years

Beach Water Quality Improvement

i

In 2000, the water quality of 35 out of 41 gazetted beaches (85%) had complied with the WQO and
no beach had ‘Very Poor’ water quality (Figure 1.1). This compliance rate, which was the

highest over the past 15 years, had been maintained since 1999, indicating that the general water
quality of all beaches had improved. The beaches with the greatest improvement of water quality
in the last 15 years were the Repulse Bay, Middle Bay, Silvermine Bay, Castle Peak, Cafeteria
Old and Rocky Bay Beaches. These beaches were at one time either closed or at the verge

of closure due to their ‘Poor’ or ‘Very Poor’ water quality.
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At present, only the Tsuen Wan beaches which do not have sewerage in their hinterland
could not meet the WQO. However, through the concerted efforts of enforcement by the
EPD, provision of sewerage by DSD in the beach hinterland and completion of the Strategic
Sewage Disposal Scheme, the water quality of the Tsuen Wan beaches will gradually
improve. It is envisaged that all gazetted beaches in Hong Kong will be able to meet the

WQO in the longer term.
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I\/I onitoring is an essential tool used for the management of beach water quality.

In the past, the water quality of the beaches in Hong Kong had been monitored
by different departments, including the then municipal services departments and the
Civil Engineering Office of the then Public Works Department for various purposes.
Upon the establishment of the EPD and the centralization of all water quality monitoring
activities with the EPD on®lApril 1986, a comprehensive water quality monitoring
programme for the beaches in Hong Kong had been implemented.

2.1 Purposes of Monitoring

The demand for beach water o
quality information for q)
various purposes has been d
increasing and the role of Q
monitoring has become more CU
important in recent years.

The current monitoring s
programme has been O
designed to serve various

purposes, which are depicted

in Figure 2.1 and summarized

as follows:

Monitoring as a Tool% i# X @
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Figure 2.1 Functions of the Beach Monitoring Programme
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. To assess compliance with the W(QBased on the monitoring information, the
Authority will be able to determine whether the standard for bathing water is being

met.

d To detect any change in beach water qualtgnitoring can provide early warning

of beach water pollution so that any potential pollution problem can be attended and

resolved more easily at an early stage.

E# L%k Monitoring as a Tool
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To identify polluted beaches that need remedial actiBased on the
monitoring results, the Authority can identify polluted beaches and set priorities
to take remedial actions for improving the beach water quality.

To evaluate pollution abatement programnidenitoring provides the
information needed to determine the efficacy of beach-related improvement
measures such as provision of sewerage or enforcement of relevant

legislation.

To decide on the opening of beaches

Monitoring provides the information on
water quality trends for gazetted beacheq
so that the beach management authority
can decide on the opening of beaches
during the bathing season.

To advise the public on the beach water &
quality statusMonitoring helps to
answer such question from the public as ( =]

“Is the beach suitable for swimming? ”.

Monitoring as a Tool% # L $f
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2.2 The Monitoring Programme

The current beach water quality monitoring programme covers all 41 gazetted
beaches and 9 selected non-gazetted beaches (Figure 2.2). Those selected
non-gazetted beaches are either popular (e.g. Discovery Bay Beach) or have
the potential to be gazetted (e.g. Lung Mei Beach). There were little changes

in the gazettal status of beaches over the last 15 years. These changes included
the gazettal of the Butterfly and Golden beaches in Tuen Mun and de-gazettal of
the Campers and Pak Sha Chau beaches in Sai Kung.

The monitoring programme had been reviewed and revised several times since its
implementation in 1986 with the objective to provide more comprehensive beach
water quality information for various purposes. The changes made to improve the
monitoring programme are summarized in Table 2.1.

EM L Monitoring as a Tool
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Figure 2.2 Location of beaches in Hong Kong
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Table 2.1
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Milestones of the Beach Monitoring Programme

1986
BUROREE (BRE ) 1L Establishment of the Environmental Protection
Department (EPD)
o MR CEEHI TERE S o @ Centralisation of all water quality monitoring
activities at EPD.
o EnkE/KEEHETSE] - ® |mplementation of EPD's beach monitoring
programme.
1987
BRREBEYERER L Establishment of a Microbiology Laboratory
at EPD
o R E T T SRR A AT @ All bacteriological analysis of beach samples
carried out by EPD.
o PR ED B BRI E ® Use of an improved Membrane Filtration method
5 K o which was modified by EPD to replace the
e e Multiple Tube method for E. coli analysis.
1997
VREEEE HIE A BT Revision of the Beach Monitoring Programme
o BAANATIEERTIRE R B 48 H =Zigin ® Sampling frequency for gazetted beaches
TRAER—K o increased from 3 times a month to at least
once a week.
o B —EREEIEAWE FEMPLCBERE ® Adopted an improved and more rapid method for
s e R E. coli analysis developed by EPD to further
B e BTt R S reduce the reporting time to 1.5 days.
1998-1999
TS YR S Sanitary Survey of Beaches Conducted
o Tkt /IR » DU ® Study of the catchment characteristics of
ESETE] o beaches with a view to enhancing the beach
monitoring programme.
1999-2000
JRTRK B R IR Enhancement of the Beach Monitoring

o FEfF R MR R H B AT A BB
HARAERER ©

o B ERESEERRR ISR E 2T RS
RBRUERIZHR]

@
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Programme

® Sampling carried out on random weekdays
and during weekends and public holidays.

® | ocation and number of sampling points
confirmed or redefined to provide more
comprehensive and representative
information.
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Monitoring Protocol

All gazetted beaches are now monitored at four to six times per month

during the bathing season while the non-gazetted beaches are monitored

two to three times per month. The current monitoring frequency for gazetted
beaches has been doubled since August 1997 in order to provide more timely
beach water quality information to the public. Starting from 1999, sampling on
random days including weekends and public holidays has been implemented in
order to collect more comprehensive information on beach water quality.
During the non-bathing season, all beaches are monitored once a month.

The current monitoring frequencies are summarized in Table 2.2.

Sampling at waist water depth aindsitu measurement of the dissolved
oxygen content and temperature of beach water is conducted during each
monitoring visit. The weather and beach conditions are recorded. The water
samples collected are analysedHEorcoli, pH, salinity and turbidity in the
laboratory. The beach monitoring protocol is depicted in Figure 2.3.

Monitoring as a Tool% # L $f
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Table 2.2 Beach monitoring frequencies during the bathing and
non-bathing season

B ) R B
Monitoring frequency

KE(C=EHETH) JEE(T—HEZH)
Bathing season Non-bathing season
(March to October) (November to February)
il
EA AR FANEARR HJEl =K
Gazetted 4-6 times per month Once per month
IEFIE BATE=R BH—X
Non-gazetted 2-3 times per month Once per month
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Sanitary Surveys

In order to enhance the monitoring programme,
sanitary surveys of all the beaches had been
conducted between 1998 and 1999 to study the
catchment characteristics of beaches. In light of the study
findings, the location and number of sampling points at each of the

beaches had been either confirmed or revised such that more
comprehensive beach water quality information could be ascertained and
collected. Additional sampling points at the pollution sources or their receiving
water in the vicinity of the bathing areas had also been established in order to
provide supplementary information for the analysis of the beach water quality
data. The revised sampling regime was implemented in 2000.

& L% Monitoring as a Tool
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2.3 Bacteriological Analysis

All beach water samples collected will be analysedtfaroli which is a faecal

indicator accepted worldwide for monitoring faecal pollution of bathing water.

Prior to 1987, the analysis Bf coliwas carried out by the Public Health Laboratory
of the then Medical and Health Department. After the establishment of the EPD
microbiology laboratory in 1987, the analysis of all beach water samples was carried
out by the EPD. At the same time, the analytical method was changed from the

B . E Multiple Tube method to the Membrane Filtration method as recommended by the
L™ s .:___- . WHO. The Membrane Filtration method was further modified by the EPD to
IRl incorporate aim-situ urease test for rapi. coli analysis. With this modified

method, the reporting time f@&. coli analysis could be shortened from
4 - 5 days to 3 days.

In 1997, the EPD had further developed and improved the
method fork. colianalysis by using a chromogenic medium.
This improved method, which does not require the urease test,

facilitates the identification d&. colicolonies, and hence the

reporting time folE. coli analysis could be further reduced by
50% to 1.5 days. With this improved methodEocoli analysis,
more timely beach water quality information could be collected and
provided to the public. The EPD will continue to explore more rapid method for
E. colianalysis in order to further enhance the beach monitoring programme.

EM L Monitoring as a Tool
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The earliest water quality standard for beaches in Hong Kong was set on the basis of the
interim criteria for bathing water recommended by the WHO in 1977. It stated that the
level of E. colishould not exceed 1 000 per 100mL calculated as the running median of the

5 most recent consecutive samples. The WHO also considered that the same water quality
standard might not be applicable for worldwide conditions and recommended that
epidemiological studies should be conducted locally to develop health related criteria

that suited the particular conditions of different countries.

After the establishment of the EPD in 1986, local epidemiological studies were conducted
and the Water Quality Objectives for bathing water in Hong Kong were also developed.

In order to facilitate the dissemination and interpretation of information on beach water quality,
beach rating systems were also introduced. The milestones of the water quality standards
and rating systems for beaches in Hong Kong are shown in Table 3.1.
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Table 3.1 Milestones of Beach
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Standards and Rating Systems

1886
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Establishment of the Environmental Protection
Department (EPD)

Bathing water quallty standard of 1 000 E. colf
per 100mL was used.

An annual ranking system based on the Hong Kong
standards and the WHO guidelines was infroduced.

Commencamsnt of tha epldemlologlcal studles at
local beaches.

1887

Launch of the Beach Grading System

@ Beaches were classified info 3 grades according to
the running median £. coli level of the 5 most recent
sampling occasions.

1888
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Revision of the Annual Ranking System

® On the basis of the results of the epidemiological
studles, beaches were classified Into 4 ranks
according fo the geometric mean E. coli level of

all the sampling occasions during the bathing seasen.

The revisad ranking system |s related to swimming-
associated illness rates.

1890

Revisicn of the Beach Grading System

@ On the basis of the results of the epidemiological
studies, beaches are classifiad into 4 grades according
to the geomefric mean E. cofi lavel of the 5 most recent

sampling occasions.

The revised grading system is related to swimming-
associatad illness rates.

1992

Establishment of the Water Quality Objective (WQO)
for Bathing Water

@ The WQO (180 E. coff per 100mL) for bathing water
in Hong Kong is related to swimming-asscciated
iliness rates.

@ Same description of water quality is adopted for

beoth the ranking and grading systems, i.e. Goad,
Fair, Poor and Very Poor.

1998

Enhancement of the Beach Grading System

@ Grade 4 (the worst grade) is also given to a beach
when its last E. coli reading exceeds a high figura.
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3.1 Water Quality Objectives "W e

In accordance with the recommendations and guidelines of the WHO,

epidemiological studies were conducted locally by the EPD in collaboration with local
academics in the late 1980’s. The studies were conducted in three phases. The findings
of the studies are summarized as follows:

e Swimmers were exposed to higher risks of developing gastrointestinal, eye and
skin illness symptoms than non-swimmers;

¢ The swimming-associated illness rates of Hong Kong beaches were generally
lower than those reported by overseas researchers;

¢ A linear relationship between the rates of swimming-associated illnesses
(gastroenteritis and skin symptom) and geometric nieaoli densities of
the beach water could be established (Figure 3.1);

e None of the bacterial pathogens studied was found to have correlation with
any specific swimming-associated symptom rates.

A number of bacterial indicators were measured during the studies. Among these,
E. coliwas found to have the best correlation with swimming-associated illness rates.
Hence, it was the best bacterial indicator to estimate the health risks of swimming

at the beaches of Hong Kong. coliis also an internationally accepted faecal
indicator for monitoring environmental waters.
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Figure 3.1 Relationship between E. coli count in beach

water and illness rate
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On the basis of the results of the epidemiological studies and taking into account

local factors such as disease pattern, local immunity, population behaviour, exposure
pattern, etc., the bacteriological WQO for bathing water in Hong Kong was established
in 1992. The WQO states that the leveEotoli should not exceed 180 per 100mL
calculated as the geometric mean of all samples collected during the bathing season
from March to October. Samples should be taken at least 3 times a month at intervals
of between 3 and 14 days. This WQO, which is related to health risks, applies to

the bathing beach subzones of all Water Control Zones since 1 March 1992.

FHRRELBHH A Beach Standards and Rating Systems
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WHO'’s Draft Guidelines

The EPD has kept abreast of new developments around the world. In 1998, the WHO _2:\
has drafted a set of guideline values for marine recreational waters after reviewing 22
worldwide epidemiological studies for bathing water.
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Figure 3.2 Water Control Zones in Hong Kong
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The WHO's draft guideline values use faecal streptococci
(FS) as a faecal indicator, and health risks are estimated for

the protection of ‘healthy adult bathers’ exposed to the temperate

north European waters. We have reviewed the scope of applying the new
WHO draft guideline values, and concluded that it would be more appropriate to
continue to adopt our existing standards for bathing water:

® Through the local epidemiological studi&scoliis found
to have better correlation with swimming-associated
illness rates than faecal streptococci.

e The present Hong Kong standards have been established
on sound scientific basis and are based on similar
approach adopted by the WHO in deriving the
guideline values.

* The swimming-associated illness rate in Hong Kong at

the same faecal indicator level is lower than that proposed
in the WHO draft guidelines. Therefore, the Hong Kong standards
are already providing adequate protection of bathers’ health.

@ MR G H A Beach Standards and Rating Systems
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3.2 Beach Rating Systems

To facilitate the interpretation of water quality information by the public, beach rating
systems were introduced after the establishment of the EPD in 1986. There are two
beach rating systems, viz. the annual ranking and the beach grading systems, which
reflect the long term and short term beach water quality trends respectively.

Annual Ranking System

The first beach ranking system introduced by the EPD in 1986 was on the basis of the
compliance rates with the Hong Kong and WHO standards for bathing water. Beaches
were classified into four ranks according to the percentage compliance with the Hong

Kong and WHO standards. In light of the findings from the local epidemiological studies,

a new ranking system based on the swimming-associated illness rates has been developed
and implemented since 1988.

Under this ranking system, the rank of a beach is determined by calculating the annual
geometric meai. colilevel of all samples collected at the beach during the bathing
season from March to October. Beaches are also classified into four ranks which
correspond to the respective swimming-associated illness rates. The rank of a beach
shows the average water quality of the beach for the whole bathing season and hence it
reflects the long-term water quality trend of a beach. The current ranking system is
depicted in Table 3.2.
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Table 3.2 Annual ranking system
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Beach Grading System

There are variations in the water quality of a beach
due to natural fluctuations under different weather

and/or tidal conditions. As the beach rank could not

reflect these short-term water quality changes and in
order to safeguard the health of bathers, a beach grading system was first introduced
in 1987. Under this system, beaches were classified into 3 grades based on the
running median of the 5 most recent sampling results and some arbitrary

E. colilimits. This grading system is not related to health risks.

SO AL H A
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In light of the findings of the epidemiological studies, Eheoli limits related to
swimming-associated illness rates were established and a new beach grading system
having four grades was introduced in 1990. The new beach grade was calculated on the
basis of the geometric me&n coli level of the 5 most recent sampling occasions. The
beach grades could reflect the short-term water quality trend of the last few weeks.

In order to further safeguard the health of bathers, starting from 1999, Grade 4 (the
worst grade) is also given to a beach when itsHasblireading exceeds a high figure

of 1 600E. coliper100mL irrespective of the geometric mean. This enhanced grading
system implemented until now (Table 3.3) would provide additional information on the
recent deterioration of beach water quality.

# 3.3 ik M <5 AR
Table 3.3 Beach grading system

e
£y Tk KE SHEARBRERE (5T & ks 5 E s
Grade Beach Water Quality E. coli count per 100mL * Minor iliness rate**

(Cases per 1 000 swimmer:

1 BAF il i
Good

2 4 25-180 < 10
Fair
RfE

3 o 181 - 610 1l IS
Poor
P > 610

4 i R — K E S > 1 600 i

Very Poor

or last reading > 1 600
* A EEES  RBREHEREAAXNRENRIBREE &H T8 -

Except where indicated, the E. coli level is the geometric mean E. coli level of the 5 most
recent sampling occasions.

o RERBER -

Skin and gastrointestinal ilinesses.

UbD TEElEH -

Undetectable.
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Reporting of Beach Grades
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The purpose of introducing the beach grading system is to disseminate recent information

~_F onbeach water quality to the public during the bathing season, enabling bathers to decide
whether they should swim in the beach water. The reporting of beach grades to the public

_ started in 1987 when the grading system was first launched. It was in the form of press
release and on a bi-weekly basis.
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The beach water quality monitoring programme was further enhanced in 1997, such that
more timely information on beach water quality could be made available and the press
release on beach grading had been changed from a bi-weekly to weekly basis. At the
same time, starting from August 1997, the beach grading has been released before the
weekend in order to provide the weekend beach-goers with the most updated beach
water quality status.

Since 1998, the EPD has implemented a series of new initiatives to disseminate timely
beach water quality information to the public and thus bathers’ health is better protected.
These include the launch of a dedicated webpage and hotline on beach water quality,
display of beach grades and beach related advisory notices at beaches, etc.

F#FRRE Reporting of Beach Grades
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4.1

Beach Webpage and Hotline

The first webpage dedicated for beach water quality in Hong Kong was launched in
October 1998 at the EPD’s website (http://www.info.gov.hk/epd). This webpage

provided the annual information on beach water quality and the beach related water
quality improvement works. When the enhanced beach grading system was implemented
in 1999, the beach webpage was expanded to provide more comprehensive information,
including the beach grading and its trend for each of the opened gazetted beaches. The
webpage is updated as soon as the latest beach grading is available during the bathing
season. Other beach information such as the location of beaches and availability of
beach facilities is also included in this webpage (Figure 4.1). An electronic copy of this
Annual Report on Beach Water Quality in Hong Kong is also available at this website.

In addition, a hotline (2511 6666) dedicated for the beach grading has been
established since September 1999. This hotline will be updated at the same

time when the webpage is updated to provide the latest grading
during the bathing season. Those beach-goers without ready ’ : >

access to the Internet may check the latest beach

. 25” 6666
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Figure 4.1 Webpage on beach water quality
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4.2 Advisory Notice at Beach Office .o Sy,
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L A
The beach grading will also be displayed on the beach & \ 3
notice board by the Leisure and Cultural Services 75" :

£
Department (LCSD) at each of the opened gazetted | ," ,'\"""::.
beaches, and updated as soon as the latest grading is ' 2. ‘5 oy
available. Bathers could check this notice board for "r:‘,ff, &y
the latest beach grading before swimming. *"Z‘.
As heavy rainfall may flush pollutants into the beach area
causing transient deterioration of beach water quality, rainfall
advisory notices are also displayed at 25 selected gazetted !&‘_“3‘?
beaches that are more susceptible to the effect of heavy ‘;{M
rainfall (Table 4.1). The extent of the impact of heavy rainfall ,@M ”}' o
on water quality varies for different beaches. Based on the “:“"—e’ g ggj—"
sanitary surveys carried out during the bathing season of 1998 . ::“««-‘“9\)“—'”

2
and 1999, the water quality of most beaches would recover withit ‘;\‘j?\) \/)
3 days after rain stops. Therefore, the notice advises the public 1 &)\W

s

avoid SW|m.m|ng_at_ beac.hes durlr?g ang forup to 3 days after a stor: W
or heavy rain. Similar rainfall advisory is also provided on the =

beach webpage and weekly press release on beach grading.
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Table 4.1 Beaches with rainfall warning notices displayed

55 it
District Beach
R Big Wave Bay
EFiS Hairpin
o E;ﬁ Shek O
Southern
TR TEEE Stanley Main
Wi Turtle Cove
R T # Cheung Sha Lower
s BliEE Kwun Yam Wan
iﬁlii Hi Pui O
SR Silvermine Bay
= Tong Fuk
EKE—E Clear Water Bay First
T 1B/KEE Clear Water Bay Second
.E = LSl Kiu Tsui
Sai Kung
EACE S Ve Silverstrand
=28 Trio
H4E Casam
S Ey’%ﬂll?% Ge.rnini.
Tation Wah FEEY Hoi Mei Wan
B Lido
e Tung Wan, Ma Wan
LS Butterfly
HPE ke Cafeteria New
Tuen Mun i Cafeteria Old
<k Golden Beach
JEZIll Kadoorie
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4.3 Response to Pollution Incidents

In order to protect the health of bathers, an inter-departmental Beach Pollution
Response Plan (BPRP) was formulated in late 1997 to deal with sewage pollution
incidents that may affect beaches. This plan outlines the procedures and response
actions to be undertaken by relevant government departments and parties to deal with
beach pollution incidents. An example of the beach catchment plans included in the
BPRP is depicted in Figure 4.2.

If a beach is likely to be affected by a sewage pollution incident, the affected beach will
be temporarily closed in order to safeguard public health. A red flag will be hoisted and
warning notice will be posted at the affected beach to warn the bathers not to swim in
the water. The EPD will also issue press release and update the beach webpage to
advise the public. The concerned beach will be reopened as soon as the sewage
pollution incident has been tackled and monitoring results indicated that the beach
water quality has resumed normal.

For other pollution incidents such as red tide, oil spill, etc., similar response actions will
also be taken to safeguard public health according to the relevant contingency plans.
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Beach Pollution Response Plan

B Governmentnstitidional Sewage Treatment Plant @  Ory weather Flow Interceptor
®  Govemmentinstitutional Pumping Station — Sewage Outlall

B Private Sewsge Treatment Plamt =~ seesee P By-Pass

@ Private Septic Tank — Storm Outfall

A Beach Facilities (incl. showers & toilets) m— Storm Drain

A Aqua Privy or Public Toilet (not in beach area) Tepe Stream

&z \illage Houses Discharging Sullage into the Beach ¥ ™, Boom Line of Beach
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Figure 4.2 Example of a beach catchment plan included in the Beach
Pollution Response Plan
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The trend of improving water quality since 1995 had begen
maintained at the gazetted beaches in Hong Kong in
2000. Among the 41 gazetted beaches, 21 were found to

be in “Good” condition, 14 were “Fair” and 6 were

“Poor” (Figure 5.1). No beach had the worst rank,

“Very Poor”. The percentage of gazetted beaches

complying with the WQO is 85%, which is the

highest record over the past 15 years. All the 9 non-
gazetted beaches monitored also complied with the

WQO (Figure 5.2). L

As in 1999, except the six Tsuen Wan beaches, all othe

gazetted beaches had either “Good” or “Fair” watem
quality and complied with the WQO. Although the total :
rainfall recorded during the bathing season in 2000
higher than that in 1999, there was only slight increa:
the E. colilevels in beach water due to the rainfall effe i
Compared with 1999, only the rank of Clear Water Bay
Second Beach had been changed, but the change was

statistically insignificant.

Five
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Figure 5.1 Ranking of gazetted beaches in 2000
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Southern District

In general, beaches on the south of Hong Kong Island hav
“Good” water quality. The three beaches on the east of Ha *
Kong Island, namely Big Wave Bay, Rocky Bay and Shek (
had “Fair” water quality. Since septic tank and soakaway pi
systems are still used in the hinterland

of these three beaches, they are mort B
susceptible to pollution caused by -
heavy rainfall.
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Sai Kung District

Except the Silverstrand and Clear Water Bay Second beaches which were ranked “Fair”, all
other beaches in Sai Kung had “Good” water quality in 2000. Although most of the houses

in Sai Kung are unsewered, the general water quality of all Sai Kung beaches could always
comply with the WQO. Even for the Silverstrand Beach which has a lot of septic tanks,
soakaway pit systems and private sewage treatment plants in the hinterland, its water quality
has seldom deteriorated beyond “Fair”. This is mainly contributed by the efforts of EPD in
arousing the environmental awareness of villagers to carry out regular maintenance of their
sewage treatment systems and in enforcing the law to stop illegal discharges in the beach
hinterland.

Islands District

All the beaches in the Islands District had
complied with the WQO in 2000. Only
,  one beach, the Silvermine Bay Beach was
, v . ranked “Fair”, while all other beaches in
"+ the Islands District had “Good” water
' quality. As there are many septic
tank and soakaway pit systems
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located close to the Wang Tong Stream and River Silver, pollutants could be easily flushed
out from these systems by rain into the Silvermine Bay causing transient deterioration of ﬁ
water quality at the beach.

Tuen Mun District

The general water quality of all the beaches in the Tuen Mun District had significant
improvement in the last three years. The annual ranks of all Tuen Mun beaches had changed
from “Poor” before 1998 to the current “Fair” status. In 2000, this trend of improvement of
water quality has been maintained and all Tuen Mun beaches could meet the WQO.
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Tsuen Wan District

The water quality of the beaches in Tsuen Wan is comparatively worse than that in other districts.
In 2000, six out of the eight beaches were ranked “Poor” and two were “Fair”. The general water
quality of the Tsuen Wan beaches has improved since 1997, and the water quality of Ting Kau,
Approach and Anglers’ beaches has improved from the “Very Poor” rank to “Poor” rank. The
improving trend is due to the concerted efforts of enforcement by EPD and the completion of
sewerage work in the Tsuen Wan town area. It is envisaged that with the completion of the
planned improvement works and provision of sewerage in the beach hinterland in 2005,

the water quality of the Tsuen Wan beaches will improve further.
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Figure 6.1 Percentage of gazetted beaches complying with WQO in 1986 and 2000

8%

During the past 15 years, we observed a lot of changes, including the rapid increase in
population from 5.5 million in 1986 to 6.8 million in 2000. The EPD had implemented a

series of environmental protection measures to minimise the environmental impact associated with
population and development pressure. Among those measures, the implementation of Sewerage
Master Plans (SMPs) in various districts and enforcement of environmental legislations to control -
water pollution had brought about significant water quality improvement at most of the beaches.

Chapter Six

As depicted in Figure 6.1, the percentage of gazetted beaches complying with the WQO has
increased from 74% in 1986 to 85% in 2000. Starting from 1999, no gazetted beach has been
ranked “Very Poor” (Figure 1.1). The improvement of beach water quality is brought about by
the joint effort of the EPD and DSD to implement various SMPs and enforcement of relevant
environmental legislations to combat sewage pollution problems in the beach hinterland. The
success of such concerted efforts is summarized in Table 6.1.
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Table 6.1 Major improvement measures implemented in the past 15 years
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Cafeteria Old

BE+2FHLENRY Review of the Past 15 Years

Major Improvement Measures

Implementation of the Livestock
Waste Control Scheme under the

Waste Disposal (Livestock Waste)
Regulation.

Declaration of the Southern
Water Control Zone (WCZ)
under the Water Pollution
Control Ordinance (WPCO).
Repair of the leaking sewage
submarine ouffall at Repulse Bay.
Interception and diversion of

polluted storm drains at beaches

in Southern District.

Declaration of the North
Western WCZ under the
WPCO.

Diversion of polluted storm
water drains away from Castle

Peak Beach .

Provision of trunk sewer from
So Kwun Wat to Sam Shing
Estate and connection to
Tuen Mun sewerage system
Termination of drainage
misconnection at hinterland
of Cafeteria Old Beach.
Repair of the leaking Pillar

Point sewage submarine outfall.
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Beach with Water
Improvement

1997

FaRUEES Rocky Bay

1998

P 25 Pk All Tsuen Wan

beaches
IR Chung Hom Kok
PR Hairpin
A HE S St Stephen's
UK Deep Water Bay
1999

i, "1 %5 vk i All Tuen Mun
beaches

Silvermine Bay

Commissioning of the Shek O

Sewage Screening Plant.
Interception and diversion of
polluted storm water drains at

Shek O Village.

Completion of SMP works at

Tsuen Wan town area.

Completion of Southern SMP
works and most property

connections in the beach
hinterland.

Commissioning of the new 2km
long Pillar Point sewage
submarine outfall.

Completion of property

connection at the Chung Hau

Village at Mui Wo.

Repulse Bay
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6.1 Southern District

In the late 1980s, the water quality of the beaches on the south of Hong Kong Island,
particularly the two most popular beaches, viz. Repulse Bay and Middle Bay beaches

1 which were at the verge of closure (Figure 6.2), had been deteriorating due
to sewage discharges from the unsewered beach hinterland. A series of
remedial measures were implemented by the EPD and DSD to safeguard
the water quality of these beaches including:

e implementation of the Water Pollution Control Ordinance (WPCO) to
control all discharges in the Southern Water Control Zone (WCZ) which
was declared in 1989;

e implementation of the Hong Kong Island South SMP to divert sewage
away from the beaches;

o repair of the leaking sewage submarine outfall at the Repulse Bay and
close the screening plant subsequently; and

e provision of Dry Weather Flow (DWF) interceptors to intercept flow
from polluted storm water drains.

BE+ 2 F6LERA Review of the Past 15 Years
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Figure 6.2 Water quality changes of Repulse Bay Beach and Middle Bay Beach
from 1986 to 2000
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As a result, the water quality of a number of beaches on the south o
Hong Kong Island, including the Repulse Bay, Middle Bay, South Bay
and Stanley Main beaches had improved significantly since 1989. Afte
the implementation and enforcement of the Water Pollution Control
(Sewerage) Regulation in 1994, owners are required to connect their
properties to the public sewer. Most of the properties in the hinterland of r~
Deep Water Bay and Stanley Main were connected to the main sewerag\
in 1999 and the potential pollution sources had been completely removed

in the hinterland of these beaches. For Tai Tam and Shek O areas, the

connection work was in progress.
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Although the water quality of the Shek O Beach on the east of

Hong Kong Island complied with the WQO, the nearby Rocky Bay
Beach had been closed since 1989 because of its very poor water quality. This
beach was polluted by sewage discharges from the squatter and village houses in
the hinterland. A U-shaped channel was constructed by the DSD in the beach
hinterland in 1997 to collect and convey the sullage from the Shek O Village and
the polluted flow from the combined sewer to the newly commissioned Shek O
Sewage Screening Plant for treatment and disposal via a submarine outfall at
Tai Tau Chau. In subsequent years, additional dry weather flow interceptors
are constructed to further intercept the wastewater from the squatter area.

AR KB R U
Commissioning of Shek O
10° Sewage Screening Plant
‘ Very
3 v i
E 90
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Figure 6.3 Water quality changes of Rocky Bay Beach from 1986 to 2000
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6.2

The water quality of the Rocky Bay Beach had improved from ‘Very Poor’ to ‘Poor’ in
1997, then to ‘Fair’ and full compliance with the WQO since 1999 (Figure 6.3).

Islands District

Except the Silvermine Bay Beach on Lantau Island [
the water quality of all beaches on the outlying
islands could comply with the WQO in the past 15
years. The Silvermine Bay Beach had been close =
for three years from 1987 to 1989 due to the dischd E
of livestock waste in Mui Wo. Occasional overflow

of sewage from septic tanks and soakaway pits in
the unsewered hinterland also contributed to the
pollution problem.

To tackle the livestock waste pollution problem, the
Livestock Waste Control Scheme was implemented in Mui Wo since
1988 and livestock rearing was gradually phased out in the catchment.
The polluted discharges in the beach hinterland were also under control after the
commissioning of the Mui Wo Sewage Treatment Works and the declaration of the
Southern WCZ in 1989. As a result, the water quality of the Silvermine Bay Beach
started to improve and could comply with the WQO in 1989 (Figure 6.4). Further
improvement of water quality was observed at the Silvermine Bay Beach since 1999
after the village houses in the hinterland were gradually connected to the public sewer.
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Figure 6.4 Water quality changes of Silvermine Bay Beach from 1986 to 2000

6.3 L[]l

RIS RS — > BREAE - BE+AFE > HFTENACEAZEG - /£
AR - A BT R RN DU SRy A D ikl 2 fE I HE A 75 7K
P N B AR E S0 R PR R R P T AT R o v
FREIZINE - EFIR 255 BIREONE - B8RS L TEETHHS

~

6.3 Tuen Mun District

I
¢ FERMNIL Bguugy
LEdd B d g -:.
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T

Tuen Mun is one of the new towns
in the New Territories with rapid

development, and the population of the A i
Tuen Mun District has almost doubled in ==~ — e =
the past 15 years. In the late 1980s, the i“
sewerage in the district was inadequate REG\®
to cope with the increase in population and the ‘::4 ﬁ‘;’i’i

Tuen Mun beaches were polluted by sewage discharge: ot
R ) 1 ¢
from the hinterland. The pollution problem was further “’;“g‘:“‘m\ﬂﬂ:
. ) AR g 09
exacerbated by the sewage submarine outfall at Pillar n o

Point having leakage problem, and the polluted
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Tuen Mun River which received wastewater discharged fro
village houses, livestock farms and industrial buildings along _
river. As a result, another beach, the Cafeteria Old Beach was
closed in 1986 after the closure of the Castle Peak Beach

in 1981.

To improve the collection of sewage at the eastern coastal region of Tuen Mu

a trunk sewer had been laid along the Castle Peak Road from So Kwun Wat to
Sam Shing Estate in the early 1990s. The North Western WCZ was declared in 1992
and enforcement of the WPCO had brought all industrial and commercial discharges in

the Tuen Mun District under effective control. The expedient connections to
the storm water drains were rectified. All discharges in the beach hinterland
were under constant surveillance to ensure no sub-standard effluent was
discharged into the beach area. These efforts had effectively prevented
further deterioration of water quality at the Tuen Mun River and beaches

in 1993 before the provision of proper sewerage.

Water quality improvement was first observed at the Castle Peak Beach
in 1993 when the polluted storm drain was diverted away from the beach
by the DSD. In 1994, the sewerage from So Kwun Wat to Sam Shing
Estate was connected to the Tuen Mun sewerage system. Enforcement
carried out by EPD also rectified the drainage misconnection in the
hinterland of Cafeteria Old Beach. The water quality of the
Cafeteria Old Beach had improved significantly since then
(Figure 6.5).
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Figure 6.5 Water quality changes of Castle Peak Beach and Cafeteria Old
Beach from 1986 to 2000
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) After the implementation of the Livestock

v Waste Control Scheme and enforcement

' of the Waste Disposal (Livestock Waste)
Regulation, all the polluted discharges
arising from livestock farms in Tuen Mun
had been completely removed in mid 1995.
The leaking sewage submarine outfall at Pillar Point had also been repaired by the
DSD at the end of 1994. As a result of this series of efforts, the water quality of the

Tuen Mun beaches generally improved and the Cafeteria Old Beach was reopened
to the public after closure for 10 years.
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6.4

Further improvement of water quality at the Tuen Mun beaches was observed in 1999
after the DSD had replaced the old 0.9 km Pillar Point Sewage Submarine Outfall by
a new 2 km outfall to discharge treated effluent further away from the beaches.
Together with the continuous vigorous enforcement efforts, the water quality of

the Tuen Mun beaches complies with the WQO for bathing water since 1999.

Sai Kung District

Although the catchment of Sai Kung beaches was unsewered and there was intensive
housing development in the district in the past 15 years, half of the Sai Kung beaches
could always maintain the ‘Good’ water quality status and all of them complied with

the WQO. This is attributed to the continuous enforcement efforts of EPD to control

all polluted discharges in the beach hinterland after declaration of the Port Shelter
WCZ in 1989. The EPD had also implemented a series of campaigns in the district

to arouse the environmental awareness of residents to properly operate and maintain
their treatment facilities. This increase in environmental awareness, together with

the enforcement sweeps conducted by EPD had resulted in good environmental
compliance in the beach hinterland.

Review of the Past 15 Yeai &+ 2 $ 65 L 1F % &1



6.5 ¥

S Ak o R KB R
FrHIFE A R R BERTTKE
DAEOR B TS KA G Mt ge st
BRI A K AZ B8, - IR Bk
HKE - R FERO > w3
FOE 38 Rl - vkl v 2t ] R B
B ESVAREE LSRR
TTIVRGIKE IR — LA FBIRA

I 5= 38 T R 075 KR B S a8 LR 52 ik - i — /R - B
VRRIDE R 2 L vk MR R B BRAA O © il > ELDHRTE ARG UKk - 08T BRI
SR - SCERYIE A o R IR K E DR G KB TR -
T £ - FF DA EI TR T K B R B IR HRS R s ek 0 A ikl
FIoKE - EHHR ST I IR AT UK - P RES DI -

6.5 Tsuen Wan District

The beaches in the Tsuen Wan District were notoriously known for their poor

water quality in the past. The deterioration of beach water quality was attributed

to the sewage arising from the village and squatter houses in the unsewered hinterland,

as well as the polluted marine water from the Rambler Channel. The
rapid industrial and residential development in the Tsuen Wan District

in the early 1990s had exacerbated the problem. As a result, the

Anglers’ Beach was closed in 1995, and the Ting Kau and

Approach beaches were closed in 1996.

The water quality of the Rambler Channel and

Tsuen Wan beaches had started to improve in 1998

after the completion of the SMP work for the Tsuen Wan
town area. However, the improvement is less marked at
beaches further to the west, such as Anglers’ and Gemini
beaches, and the water quality of most Tsuen Wan beaches
still could not comply with the WQO. Further improvement of

water quality for all beaches, particularly those closer to the
Sham Tseng Nullah, would only be achieved when the planned

Sham Tseng Sewage Treatment Plant and sewerage work in the beach

hinterland are completed in 2005.

BE+2ZFHLEAH Review of the Past 15 Years
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At present, six gazetted beaches could not comply with the WQO for bathing water.

All these beaches are located in the Tsuen Wan District. Among them, three are
still closed to the public in 2000. The major pollution sources of these beaches are the
sewage arising from village and squatter houses in the unsewered hinterland. Besides the
Tsuen Wan beaches, some of the Sai Kung beaches also have such potential pollution
sources in their unsewered hinterland. To tackle these problems, the government has
plans to provide proper sewerage systems in the hinterland of these beaches.

7.1 Tsuen Wan District

To improve the water quality of Tsuen Wan beaches, the government has planned to provide
sewerage along the coastal strip between Tsing Lung Tau and Ting Kau (Figure 7.1). The
sewerage network, when completed, will collect sewage from the unsewered hinterland of

all Tsuen Wan beaches for treatment and disinfection at a new sewage treatment plant to

be built on reclaimed land in Sham Tseng. The treated effluent will be discharged to the

sea via a submarine outfall. The construction work for the whole sewerage and sewage
treatment system has commenced and is scheduled for completion in 2005.

apter Seven
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Sham Tseng Trunk and Village Sewerage (started from 1999)
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Ting Kau Trunk and Village Sewerage
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Tsing Lung Tau Trunk and Village Sewerage
7 FEE PHE R - IR T N5 KRE TEE

Figure 7.1 Proposed sewerage works for Tsing Lung Tau, Sham Tseng
and Ting Kau
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Prior to completion of the permanent improvement works, interim improvement facilities
to alleviate the pollution problem of the Tsuen Wan beaches are also being constructed.
These interim facilities which will be fully operational in 2001 include:

e installation of an additional sewage treatment plant in the Sham Tseng Lower
Resite Village to improve the effluent from the communal septic tanks serving
the village;

e provision of storage tanks to collect the wastewater from the refuse collection
point, public toilet and temporary market at Sham Tseng for tankering away.

After completion of all the improvement works, it is anticipated that the water quality of
the Tsuen Wan beaches will improve gradually. However, as the Tsuen Wan beaches
are also affected by the polluted background contribution, great improvement of water
quality at the Tsuen Wan beaches will be achieved only after the full implementation
of the Strategic Sewage Disposal Scheme.
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7.2 Sai Kung District

Though most of the rural areas in the Sai Kung District are
unsewered, the water quality of the Sai Kung beaches could comply
with the WQO in the past. This is due to the continuous enforcement efforts
of the EPD to control the polluted discharges in the beach hinterland. However, the sewage
arising from the village houses in the unsewered hinterland are potential pollution sources
of the Sai Kung beaches, particularly the Silverstrand Beach which has a lot of residences
in the unsewered hinterland.

To remove these potential pollution sources, the Port Shelter SMP (Figure 7.2) has been
implemented by the DSD to provide proper sewerage in the Sai Kung District and the relevant
works had commenced in 1993. The Port Shelter SMP consists of four stages of works. The
construction of sewerage system for the Silverstrand area was included under the Stage | work
which would be completed in early 2001. It is expected that better sewerage infrastructure and the
subsequent house connections will help to maintain good water quality of the Silverstrand Beach.

The Stage Il and Stage Ill works, including sewerage provision to areas such as Sha Kok Mei,

Ho Chung, Tai Po Tsai and Tseng Lan Shue, will be completed by 2006 according to the current
programme. When these SMP works are completed, the good water quality of the Port Shelter and
Sai Kung beaches will be safeguarded. The implementation programme for the Stage 1V works will
be developed in the Port Shelter SMP Review to be conducted by the EPD in late 2001 tentatively.
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RIFFEA 2R T E a2
Annual Geometric Mean E. coli Level (per 100mL)

B e
Gazetted Beach 1986 1987 1938 1989 1980 1991 19892 1983 1984 1985 1996 1897 1988 1988 2000
[0 Southern District
powich -] Big Wave Bay 39 96 a7 58 135 57 79 114 115 183 112 179 114 77 a8
E 3] Chung Hom Kok 58 84 82 37 31 21 21 38 28 16 11 22 40 14 8
Eokm Desp Water Bay 35 48 41 30 15 11 18 B8 40 48 12 55 48 14 18
b ] Hairpin 30 56 58 43 38 22 16 54 46 48 26 44 72 17 18
=5 ] Middle Bay 137 202 620 29 9 26 17 22 22 40 31 40 16 " 1"
HAE Repulse Bay 176 472 414 85 6 13 21 18 22 15 23 11 8 g
pa. b Rocky Bay 491 675 647 435 510 447 637 1582 1418 726 925 399 223 T2 80
par. | Shek O 88 132 108 126 94 66 75 105 ™ 97 76 102 70 32 29
e South Bay 18 3 81 10 6 4 5 10 5 9 7 17 ] 4 7
FREETE Stanley Main 1256 225 75 128 27 37 22 58 91 131 50 72 24 13 12
WM St Stephen's 50 82 B4 22 22 14 25 23 23 22 30 4 28 M 8
Hiy. Turlle Cove 19 40 19 17 28 5 24 17 14 23 16 40 14 12 11
R Islands District
BT Cheung Sha Lower 253 280 215 78 38 48 38 83 ao 188 137 85 23 10 12
B R Cheung Sha Upper 7 11 6 4 4 2 4 8 3 2 3
UEEDER Hung Shing Yeh 10 8 8 3 8 4 3 5
. Kwun Yam Wan 29 86 26 15 18 11 23 18 26 20 21 a2 21 (-] 10
i o Lo So Shing 6 5 4 2 3 2 5 3 3 5 3 3 2 4 2
Hix Pui O 12 52 30 12 14 12 18 20 18 ] 25 a8 18 10 10
it Silvermine Bay 317 2432 1038 150 167 67 132 128 83 371 155 481 123 39
=75 Tong Fuk 14 a7 16 9 7 5 12 8 8 15 1" 14 10 4 5
B Tung Wan, Cheung Chau 73 104 57 27 26 29 49 29 3 19 24 24 19 1 12
PR Sal Kung District
TR Clear Water Bay First 102 133 39 B0 51 30 52 3 30 55 34 62 41 " 16
A Clear Water Bay Second 69 52 ki 8 42 14 42 186 B 39 43 66 44 12 25
Brie Hap Mun Bay 9 8 4 3 3 ] 5 3 2 2 2
O Kiu Tsui 18 8 3 5 5 [ 4 3 3 5 L 4 4 5
Pt Silverstrand 255 62 129 192 B9 108 B84 56 72 226 126 148 88 32  B1
=58 Trio 49 32 35 23 31 14 32 20 14 16 29 a0 pal 17 10
-y vy Tsuen Wan District
Sk Anglers' 8566 924 656 329 286 315 531 633 829 895 636 691 602 442 326
Pivis: ] Approach 163 2337 261 123 293 192 259 384 509 977 1164 1009 435 387 316
Hm Casam 80 241 90 85 97 128 160 284 242 442 483 609 239 231 209
- X Geminl 47 128 155 61 75 166 248 254 246 320 612 458 309 360 258
f=Em Hol Mel Wan 97 378 278 130 127 199 184 286 276 322 3I73 471 280 108 177
s ) Lido 121 154 128 71 132 131 147 211 188 444 537 600 262 231 181
TH Ting Kau 381 473 675 491 G662 433 352 464 484 1644 2086 1583 1045 515 583
R Tung Wan, Ma Wan 28 38 33 21 18 27 56 82 73 108 59 110 82 51 38
iF & Tuen Mun District
[l ] Butterfly 200 175 304 376 148 191 237 260 317 383 298 250 121 44 61
HFriE Cafeterla New 303 220 240 220 166 202 176 226 229 264 230 309 100 &0 61
ke Cafeteria Old 614 882 716 743 664 632 T3I1 669 301 3BT 280 430 138 b8 57
il Castle Peak 985 2182 1525 2547 1782 1847 1187 246 243 430 318 332 199 57 58
e Golden Beach - - - - - - - - 208 252 225 352 98 44 50
InEF] Kadoorie 187 142 233 314 291 172 287 230 210 246 231 280 130 109 @8
Rt @ AR TR R T

SR
Note Figures in red indicated that the beach was closed in that year



B
B2
B3
B4
BS

sz
ppendix B

TREEK H AR
Beach Water Quality Trend Lines

HE
B EE
P&
#5HE

Southern District
Sai Kung District
Tuen Mun District
Islands District
Tsuen Wan District




el SR e R S > ot T 80

Geometric Mean E. coli Level per 100mL

fii&k B1- mE
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Appendix B1 - Southern District

W
Middle Bay

e

i " \WMWW

k|
Repulse Bay

PEYLECS
Rocky Bay

Pt
Shek O

1986 1987 1988 1880 1891 1992 1803 1984 1985 1998 1957 1998 1989 2000
=T =8 R TR
Legend 3-month running geometric mean trend line

|

B1 -ii

bi v
Water
Quality

Very
Poor

K2
Poor

Falr

EF
Good

Very
Poor

K

Poor

—
Fair

REF
Good

Very
Poor

K2
Poor

Fair

BT
Good

Vary
Poor

xfE

Poor

—

Fair

Good



el SR e R S > ot T 80

Geometric Mean E. coli Level per 100mL

frisek B1 - m

Appendix B1 - Southern District

x*E
Water
Quality

il
10* South Bay iz

Poor

&
Poor

10°- i
f \r‘\ Fair

FAETEE
i Stanley Main =
10 Very
Poor

RiE
Poor
— i
Fair

BT
Good

EHRAGE

o'k St. Stephen's s
Very
Pocr

R
Poor

Falr

BLEF
Good

wEE

10' Turtle Cove o

fe

Poor
0% —

Fair

1986 1987 1988 1989 1990 1991 1962 18083 1984 19965 1986 1997 1888 1889 2000

‘ B =1 A A TS
Legend 3-month running geometric mean trend line

B1 ~iii



b ¥ 5 T O R ot T 0

Geometric Mean E. coli Level per 100mL

&k B2 - FHEE
Appendix B2 - Sai Kung District

HARE—HE
Clear Water Bay First

THKE
Clear Water Bay Second

="
Hap Mun Bay

1986 1987

1988

1989

1990 1991 1892 1993 1994 1995 1996 1997 1998 1999 2000

B #

Legend

e A R TR }

3-month running geometric mean trend line

B2 -i

bi v
Water
Quality

Very
Poor

Ktk
Poor

Fair

BEF
Good

Poor

ES

Poor

Fair

REF
Good

Poor

Ktk
Poor

Fair
R
Good
Very
Poor

R
Poor

Fair

BF
Good



A 3 - 3 B N R g T

Geometric Mean E. coli Level per 100mL

firék B2 - PHEHE
Appendix B2 - Sai Kung District
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Appendix B3 - Tuen Mun District
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Appendix B5 - Tsuen Wan District

Ayt

L Anglers'

| |
L Approach
L. MW\
’#TM'MWMFW aliindiie i
| |
S
i Casam

1886 1987 1988 1989 19890 1801 1992 1993 1994 1095 1996 1997 18988 1988 2000
BO# SRS TR R
Legend 3-month running geometric mean trend line

)

B5-i

x*E
Water
Quality

Poor

mEk
Poor

Fair

Good

B
Good
Vary

Poor

KEE
Peor

Fair

B
Good



e 3 1 2 S O 0 -2 ot T 0

Geometric Mean E. coli Level per 100mL

firigk BS - R
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