——

| T __wENER
RS E RS SRR
"'w;ne HAS ALL THE SEWAGE GONE?
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Are you mindful of how many times you flush a toilet within one day? The 7 million

people living on this modest island of Hong Kong produce over 2.7 million m® sewage
from toilets and kitchens per day, and about 979 million m® of sewage was treated by
the Drainage Services Department in 2010-11.

RANFPINEEN T 5K EE T Fa— &K RERBERA LT AMAZ >
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FEKEER  REBERFERZERE  ERRESKPERERNEREY - BXRTHERE
2o ZRRBERARFARNFERLE  AIgEALCELR DR TS KEBRE

It would be disastrous if such a huge amount of untreated sewage is discharged into the sea and
river, just like decades ago. However, we are fortunate to be surrounded by the vast sea, the tides and
wave of which may dilute or wash away certain amount of pollutants. Sewage discharge in a seaside
city is thus slightly easier than inland areas. 93% of the Hong Kong population is covered by public
drainage system - a sewer network of 1,640 km is connected to 67 sewage treatment plants. Treated
effluent is let out to the sea, and filtered solid wastes are sent to landfill. For remote areas they mainly
rely on septic tanks or small-scale sewage treatment works.

EHRESHEBEHSKE Sewage treated by DSD per day: ¢ 2,700,000m?
RKEBESFRERIS/KE Sewage treated by DSD per year:  § 979,000,000m? (2010-2011)
EBBEANSKEBKEB No. of sewage treatment plants in HK: @ 7
DNHTFKPERZBEER (AO) Coverage of public drainage system (in terms of population): 93 %
FIKEL R E Length of sewage pipe network: 1,640 km

(MWEBZILTRIEERE approx. the distance between Hong Kong and Beijing)

EER SREEBAHSAIR  EXARERTASETRERIAVER » 2BR
ANEREYNVY  —REESENLERNRER  L2RE—REERERRERFF
MALER  MRBFZMAOTRED  ZREETFNEYERE » RRESKEEBREF
MATHEY » 2BKPNERSRY) ZREERESANEERERF  EENEER
BUBRARNBEARBD Y  REKB=FREBENSKERBBEK -

Sewage treatment in Hong Kong is of five levels. Preliminary treatment involves only screening
and degritting to remove larger solids and grits. Primary treatment is enhanced with sedimentation,
and CEPT adds chemicals to the sewage to conglomerate particles for easier removal. Secondary
treatment involves biological treatments of having microorganisms to decompose organic matters
in the sewage. Tertiary treatment, the highest level of all, further filters the treated effluent from the
secondary process for water that is clean enough to become reclaimed water.
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BBNFKEERR G 7] E BRI K F T RY
Types of sewage treatment in Hong Kong Pollutants to be cleared
T E RE HeEEE
Suspended solids Biochemical oxygen demand (BOD)
EHAERE BEREBAZRNEEEYRDHB
Preliminary Treatment Solids and grits larger than 6mm in diameter
—REE 80% 60%
Primary Treatment
L&t —RERE 80% 70%
Chemically Enhanced Primary Treatment (CEPT)
—REE 90% 80%
Secondary Treatment
EryE BIEE BIEE e
Tertiary Treatment Reduced to =<30Z 52 /# (mg/L) | Reduced to =<20Z % /# (mg/L)

i £{LFESE (BOD) BAPHENDBERYFFEANERE BODHE - RRXKPERSRYHS TR
KI5 RIIEAR o

N.B.: Biochemical oxygen demand is the amount of oxygen needed by microorganisms to decompose organic pollutants in the
water. A higher BOD means that there are more pollutants in water, thus an indication of pollution level.

MEEBSKEERN DM FRAPSKBRSREHNANBRS  £EMFA
ZREXRY-—PSKEER  SERRMBEBUKEANRRERBEE -

Most secondary sewage treatment plants are located in the New Territories and the outlying
islands, while most of the treatment plants on both sides of the Victoria Harbour are preliminary or
primary. Such distribution is closely related to the environment.

BARG —H55KK
Preliminary / Primary treatment plants:
KRB KBEEEBRING » BENRRKRENSTRYBEE

Treated effluent is discharged into Victoria Harbour or the outer seas, where strong currents carry away pollutants.

ZATTKR

Secondary treatments plants:
BHOKSRERRTFENRRE - R - SREKSASIIER ZIKEN K - B BEBORENER
BB o

Treated effluent is discharged into calm inner seas or rivers, protected waters or near public beaches, thus higher
level of treatment is required.

S5 BEERBENSKESHADS —IRSRHASKBERE - HlmEsE—H
[BEENE] T EhERBERLBEAEERFHERN SKELEEEEET
BN ERBE—RTREER  IUAZESKER LRERBCEREMFEEEH
e BEMS  EXEMERINNSKE  SREZEHFBKNBR R KARE °

Some treated effluent will enter a higher level treatment plant for further treatment. In Stage 1
of the Harbour Area Treatment Scheme, screened sewage from preliminary plants in Kowloon and
northeast Hong Kong Island are actually conveyed to the CEPT treatment works on Stonecutters Island
via deep tunnels instead of immediate discharge. In general, it is the site of discharge and operational
costs that determines the level of treatment plants to be built.
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There are dozens of kois in a limpid pool under the feet of the Big Buddha. Would

you believe that the clear water that the carps swim in is originally sewage from toilets and

kitchens? Under the scrupulousness of Hong Kong’s only tertiary sewage treatment plant,

sewage becomes reclaimed water that is clean enough to water plants and keep fishes,
and is also used to flush toilets in Hong Kong’s eco-tourism landmark. We are excited to

investigate how this is possible.

é_ . B A SKEBA

Ngong Ping: people, sewage and nature

EHTZEN  STERAGLERLE-RUSNSEnE A —BEEE
SFNEAERNRERE  EARRBERNE  BEART—FH2R - BREZEFBANS
HNBENEARBRESHEE—SZ A EEN  CEESENBTERAMNRERS 2
— o FMNEREANBRRES BT RIHBARRENEE  BITRRERBRE L EA
—ETNRERERERABET -

A decade ago Ngong Ping was still a sleepy village on the plateau below Lantau Peak. The village
was famous for the century-old Po Lin Monastery and the enormous bronze statue of a Buddha, but
visitors were few due to its remoteness. The completion of the cable car system between Ngong Ping and
Tung Chung turned the village overnight into a major tourist attraction. To minimize environmental impact
to the area, there was a comprehensive plan on protecting the natural environment of the whole region.

¥ 360 %EE@%H%ET!‘T&E&;FQ‘%EE » a0 F /N ER R
FREXBENEEYR  URAABSHARRBERER (B
FRE) URIEUENBERER - =2 BESERKME
MARURFIERNTR  RASTEHBENERIIER
BhoHit BFCOBERTBAEEBRELIRZERER
BREVELEEKBEELT  ERBHREEZRAN=F
Z=F - BEARCHBFESEETRENMG » FTEEHRE
2BRE-R=ZFFTKEERK - _ : ,

A number of measures were adopted during the construction of Ngong Ping 360 Skyrail to minimize
any environmental impact that it might incur, such as using a team of 6 mules to transport cable car
construction materials, and building an elevated wooden path as the rescue way to avoid cutting
apart the vegetation on the hill slope. But promising number of visitors means higher environmental
pressure. Dr Stella Kwan, Head of Commerce & Marketing, and Mr Anderson Chow, Assistant Manager
in Safety & Environment, explained, “Well before the tourist project in Ngong Ping was completed
in 2003, Ngong Ping 360 had worked closely with the authorities to carry out environmental impact
assessment, and a tertiary sewage treatment plant was pinned down here.”
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BHEEBRET—EREBIEEEENE  SHE AW
MEXRERFAERREE  XUERRNENEKE @ MR
EYEMER/MIEOEE o BARED > ESKBERE B2 N
BRALKIE  SSAEEEET) B EEEREE-—BNTBAR

MEEENTK  BESVHEELAZN - BT REMIKEBIKE  REREEN

FSXEFHAIKBRESRN=ZFRERE -

Ngong Ping’s natural setting is unique yet fragile. Enclosed by Lantau North and Launtau South
Country Parks, Ngong Ping is the catchment area of Shek Pik Reservoir as well as the habitat of
Hong Kong’s threatened endemic Romer’s Tree Frog. Mr Chow said, “Before the treatment plant was
installed in Ngong Ping, villagers flushed toilets with water from the mountain streams and the waste
water was discharged into the rivers untreated. To protect the water quality of the whole area, a tertiary
treatment plant was set up here.”

BESKEERERSTHEN—EX  BRRLTRERITHEN
B BGEE B EEREN TR RESKEBRRBHE - A5
SRR M BEL - REBTHEALSRHENRTEUBASE
HAREAT  LNESLEZROEER  REEFOESN L 3]
(8] AT .

Ngong Ping Sewage Treatment Works is subtly located about a hundred metres

away from Ngong Ping Village. Concealed in white-walled houses with grey-tiled roofs,
its outlook is in harmony with the Village and the natural setting. So are other public
facilities here. The toilets beside the bus terminus, for instance, have white-washed
walls engraved with the Chinese characters of “purity” and “serenity”.

BIEEKEERE

Sewage Treatment Process at Ngong Ping
BISKEEREBEEFE/HMA SR mE BELAW - B

BESKSINTZEANBERE  BFEBINBETEILLKFK -

KBZERER HP=9—SRBBEEK  #HEHE  BEHRME

ARERRIK - ARERTKBANEYNEERERR R o

Ngong Ping Sewage Treatment Works was inaugurated in the same year of

Ngong Ping 360. It receives 4.5 million m® sewage per year from Ngong Ping Village,
cable car terminus, Po Lin Monastery and a dozen of village households in Ngong
Ping. After the sophisticated treatment process, about one third of the total sewage
received becomes reclaimed water for flushing, watering plants and keeping fishes.
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This is how sewage is treated in Ngong Ping Sewage Treatment Works:

— & (OF:LL WA MMEIE  BERANEREY -
Preliminary Coarse Screen Mechanical scraper screens out the larger solid wastes in the raw sewage.
OELL FRERRER S B B EF 65 B O ALOR
Fine Screen Sieve finer pollutants with a denser screen.
LD SRHSKEEROD  ERRITUR ©
Grit Chamber Sewage is whipped by giant paddles in a cylindrical tank, generating centrifugal
force for sands to deposit at the bottom.
@ szt Bmt 285K IR A B ARIE RS K RRAS A M
Grease Separator A unigue installation among all sewage treatment works in Hong Kong. Grease that
coagulate on the water surface are being removed.
=& X051 W22 RARBIES S ESRIE N 5 K0t » (RIER AR GHAEY 2 #E5 KB B HITRY) o
Secondary Biological Treatment ZLMEYRARBSKBETEE  FRSKREABRTROMAE - LUEL
TREZEMSEAITAK o
Oxygen is supplied to the sewage tank through air diffusers to encourage breaking down
of organic pollutants by microorganisms. The microorganisms and bacteria are grown by
the water treatment works itself, but the formula varies among treatment works to treat
sewage contaminated to different degrees and of different characteristics.
=% SLEBE E%E{%Eﬁﬂ?tb%¢*§§§§ﬁ@ﬁ§7}<%§ CBLEEREMRAT c TEREANNE
Tertiary Dual Media Filter BB B K R ETRF o
resembles the water filter attached to our kitchen faucets. The dual media filter consists of an
upper layer of carbon grinds and a lower later of silicon sands to filter out suspended particles.
QEZEZE: E=HRITHSABEERIKREES  TEHAKPOABIEE  HER
UV Disinfection WHERBUKKEEZZBSRE
Effluent is finally disinfected by ultraviolet rays that kill mainly the Escherichia coli.
The treated effluent is up to a very high cleanliness standard.

+5 i

Chlorine Sludge
1/3 RFBFBIEK i
BHER - ERAERZA -
Become reclaimed water for
toilet flushing, irrigation and
fish rearing in nearby areas.

\

AR B RO AR 48 R B KRR -
A E SRR - XAEER o
Pasty sludge is thickened and
dehydrated to become sludge cakes,
finally transported to the landfill.

}

2/3 BEBIE KRB
T T A9 SR K s BE
Discharged to Tung
Wan south of Lantau
Island via export pipe.

B FE B R AR BB M E T (B @R BRT
SIS KERBRNASR - [BFSkRERE FEENTRAANBEARR o
SE ARZREE T —EEREKRORAR | | ERKIE - BEERY
BB T AR BT AR ERRAE ? [ ARAFNAER B
WKES NBREEAMARKES BT EERFNGE BESEE
B — B OOKE MBS EEEEGEARAK - R RS KR B
BHABR - EEENSKERRS - | 24 ERRAEEKAFES |

$R FEBBAROOEND - BB KIREHEARE AR .

We saw signage of reclaimed water in toilets of Ngong Ping Village. “Ngong Ping

SRMAY WEREE

Sewage Treatment Works produces 80 million litres of reclaimed water for flushing.
The volume is enough to submerge a standard soccer field in 1m-deep

water!” said Mr Chow. Can reclaimed water be used for washing and & &
drinking? “Flushing water and sewage treatment belong to the one

system. We use another water supply system for washing and drinking. 'Cs
Adding reclaimed water into this system requires extra network and %
approval.” Nonetheless, the general public is still reluctant to drink é éﬁ?ﬁ‘ﬂ

reclaimed water or to wash hands with it.
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BEXKERAZSHEBRT  AXBRARRETERTNS
m:[5E— RREEFIFKE  FRESHERBAI
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R =D BBEKRERERITRERR —ELF - BRT
ERERERN - HEE [ECSRAL  EEEBEKNER
KEEATEERNES £ BONGFRILERES
FAR B L REAENABEX  RELRHKER ° |

It has been over & years since reclaimed water is in use. Mr Chow
reckoned that it is encouraging in four main aspects. “First, without
this Works sewage will be discharged directly into rivers. Treated
and reclaimed water enhance the natural environment here. Second,
reclaiming water means saving water. It is a waste to discharge treated
clean water into the sea. Third, it is good publicity to let the general
public and overseas tourist understand the merits of reclaimed water.
Lastly, we have set a good example for other corporations to reclaim
and save water.”

HELTEER  BEKAEENERRERFTHNS
o [ERMBTERNEEED  AMESEHRETEE
TRERGE - RREEXNESTE  BEUUEFRME
BARBEK BERIEARKERNERHE  EERAR
RBEREMASREE - RMEEFRATEEHE - BB
SIFNERGF  HEARARERBRNBEKER °

Dr Kwan was proud of the significance of reclaim

water in good eco-tourism practice. “In our tours we
/ promote wise use of water resources other than seeing
the Buddha and the fishing village of Tai O. This is one
of the very few eco-education locations in the city where
people learn about the importance of conserving water
resources and natural environment at the same time.”

EEFERATHREBNSKEENSIT 5 KNEEBRRE
A2ERERITSKERBRAN SIS KEREEMF O :
For more on sewage treatment and reclaimed water, why not visit
Ngong Ping Sewage Treatment Works yourself?

B A EF B Opening hours:
#ZEH=ZFH Tue to Sun 10:00-12:30; 13:30-16:30
ZEEH— K DARBREIIREE Closed on Mondays & public holidays
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