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« Challenges of setting WQO
— Pollution threats
— Intensive coastal development
— Trans-boundary pollution
— Complex hydrodynamic environment

 Examples of WQO
— Eutrophication and total inorganic nitrogen

— Beach water quality and E.col
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Hong Kng and the Pearl River Delta
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(a) Dry season
Surface flow — 1.0m/s
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Physical processes drive biological processes
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Hong Kong SAR
1,072 km? of land area

1,800 km? of coastal waters
Population 6.7 M

Increase in Total Inorganic Nitrogen (TIN) in Pearl River flow

Pearl River - 2200 km; Annual precipitation 1470 mm; wet season flow 20,000 m3/s




Concentration (mg/L)
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Overall WQO compliance in Deep Bay
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Water Quality Changes in the Deep Bay Water Control Zone, 1986-2008
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Red tide occurrences in Hong Kong
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簡報者
簡報註解
The red tides can occur in highly polluted coastal waters, as well as very pristine water where the water quality is generally excellent. 


Hydrodynamic Tracking of The Massive
Spring 1998 Red Tide in Hong Kong

(Lee and Qu, J. of Environmental Engineering, ASCE, May 2004)
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Loss estimation:
3400 tonnes (80%) fish
stock
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HK$312 million


簡報者
簡報註解
In 1998, a red tide caused by Karenia digitata and other species occured for one month along the coast of S. China and Hong Kong (>100 sq.km).�  3,400 t (>80 %) of mariculture fish was killed and total loss was US$40 million.  
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Dissolved Oxygen (mg/L)

40

30

20

10

0

2000 # 4 B BAFBRI| AP
~ — Surface Mounted -
— Surface #— 2& ',% (Chl'a)
—— Middle

7 —Bottom ‘

| |
_______________________________________ __________________ g g g S

i ] '\ "l‘w‘}“‘ [ ‘ l‘rll"l Al
| ’N L R “’ “ A A LA O L

31-Dec-99 20-Jan-00 09-Feb-00 29-Feb-00 20-Mar-00 09-Apr-00 29-Apr-00 19-May-00

14 -

12 ~

10 ~

— Surface
~%

— Middle % ﬁ"' _§'

—— Bottom

g MWMM MW ™

31-Dec-99 20-Jan-00 09-Feb-00 29-Feb-00 20-Mar-00 09-Apr-00 29-Apr-00 19-May-00



Hong Kong Harbour Area Treatment Scheme (HATYS)
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WATERMAN Services

Environmental Impact Assessment
and Public Engagement

Example of 3D Virtual
Reality EIA system

Impact of Harbour Area
Treatment Scheme
(HATS) on beach water
quality

3D EIA enables risk
assessment, effective
appreciation and
communication of
impact, improves

sustainability Simulation of E.coli .
Concentration in Typical Wgt Season '




Hong Kong’s beach grading system

Beach Water E. coli count*/ Minor illness rate** /
Grade Quality 100 mL 1000 swimmers
1 Good <24 Undetectable
2 Fair 25-180 <10
3 Poor 181-610 11-15
4 Very Poor >610 >15

* Except where indicated, the E. coli level is the geometric mean E. coli level of
the 5 most recent sampling occasions
** Skin and Gastrointestinal illnesses




Comparison of model prediction with data

In E.coli (counts/100mL)

New Cafeteria, 1994—1995
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Applications of Enterococci as indicator

« USEPA (1986) recommends Enterococci as the sole
bacterial indicator for marine recreational waters

 WHO (2003) suggests intestinal Enterococci is best
bacterial indicator of the relationship between bathing
water pollution and swimming associated illnesses

« Hong Kong’s beach grading system is based on E.coli as
an indicator organism



Correlation of enterococci and E.coli
with swimming associated 1lInesses

Correlation coefficient

Indicator Fresh Marine Reference
water water
0.74 Cabelli, 1982
Enterococci 0.75 Cabelli, 1976
0.60 Cheung et al., 1990
0.80 Cabell1, 1982
E.coli 0.52 Cabelli, 1976

0.73 Cheung et al., 1990




Thank You!
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