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Harbour Area Treatment
Scheme Stage 2

Supplementary Information
18 November 2004

Chlorination / Dechlorination
Disinfection
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Before -
sewage spread
through the
Victoria Harbour,
including the
Ramblers Channel

After -

sewage treated at
Stonecultters Island
and discharged in th
western anchorage
area
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Map showing improvement / deterioration in E.coli bacteria at 17 stations (comparison of 4
mean difference between (Jan 2000 — Dec 2001) and (Jan 2002 — Dec 2003))
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Ecological Impact by Chlorination

m Literature Review on Toxicity Tests :

m  Zillich (1972) and Brungs (1973) - thiosulphate addition to
chlorinated effluent would significantly reduce effluent toxicity.

m  Sepp (1981) — using flow-through fish bioassay at 3 STWs,
slight sulphur dioxide overdose would completely remove all
chlorination-induced toxicity. Excess sulphur dioxide residual
appeared non-toxic to test-fish.

m Paller et al. (1983) - TRC was the main toxicant on fish in
streams receiving chlorinated secondary effluent.

m Blatchley Il et al. (1996) - chlorination and dechlorination would
not induce toxicity on secondary treated domestic wastewater.

m  Druryetal. (1997) - by switching the effluent TRC from 0.1
mg/L to 0.05 mg/L, the toxicity observed at 3 STWs was
completely removed.

m Toxicity Tests using local marine species will be conducted
under the detailed EIA Study

Chlorinated-By-Products

m  Ammonia in effluent will react with free chlorine for
form chloramines

HOCI H,0
NH, Nl NH,CI, NHCI,, NCI,

=

m As chloramines have lower oxidation power as compare with
free chlorine, formation of chloramines will suppress the
formation of chlorinated by-products (CBP). The CBP level
meets the drinking water requirement

WHO Drinking Water Standard  Effluent Conc.
THM 0.05-0.2 mg/L ~0.03 mg/L
HAA 0.05-0.1 mg/L ~ 0.1 mg/L
Both THM and HAA are not bioaccumulative
m Literature review also indicates that chlorination for primary
treated effluent contains less chlorinated organic by-products
than secondary treated effluent.




International Experience on Disinfection
We have searched some 150 sewage treatment plant through
the internet. Below is the summary of disinfection facilities.

Country Disinfection Technique Total

Chlorination uv Chlorination + Nil

uv

Australia 1 5 1 7
Canada 9 3 2 3 17
us 81 22 2 13 118
Germany
BK
Spain 1 1 2
Total 91 31 5 26 153

Over 500 sewage treatment plants in US use chlorination and dechlorination
for wastewater disinfection -- WPCF Disinfection Committee 1987

Chlorination is still an acceptable disinfection option for production of
reclaimed water in California

Examples of Centralized
Treatment Systems
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International Expe rienqg;%éht_rgl_i,zaﬁgﬁ IR

Montreal, Canada — with a deep tunnel system of 89.5 km and
a single CEPT with an average flow of 2.5 million cu.m./day

B ke otre Dame Wastewater Treatment Plan

SOUTHERN WATERSHED g
S \ MAIN REGULATING STRUCTURES
[;} Re;:]ﬁgté:iu:‘f:;s(s(?s) - (Flow of 700 Vs and over in dry weather periods)

— Drainage Boundary 1 Autoroute des Laurentides & Saini-Pierre

Bl b Fleue Sainl- Lanred 2Meillear 7 Riverside
(ity of LaSalle’s Main Sewer } ;‘:IIII:II:IP g rﬁ‘;.&‘l;ll."”iw
—— Interceptor Network (89.5 km) 5 Mepi 10 Dicks
(Outfall: Fastern and Western Spurs (8.8 km) e e 9

International Expe rienggﬁkceht_rgl_gzati.on; W
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Helsinki, Finland — Helsinki had

once operated 11 STWSs which

were replaced by a centralized <

treatment system in 1995. The 3

Viikinmaki STW is now providing %

treatment for 800,000 population m Vkdrmak| L
Tali OS]

from Helsinki, Sipoo, Kerava, Kyl semr Herttoniem
Tuusula and Jarvenpadd and Vantaa. g Reiasaari  Albpila

Savila Kulosaar

e

8 The Viikinmaki Sewage
i Treatment Works 10




International Experiencé.im Centralization

Singapore — 60 km deep tunnel
system being built to two
centralized sewage treatment
works to replace the existing six
sewage treatment works system

Oceanography and
Pearl River Discharges
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Pearl River Region
(satellite image courtesy of Pearl River Water Resources Commission, 1998)
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Schematic of seasonal variation of ocean currents
and estuary currents, PRE

PRE Currents

PRE Currents
(September to May)
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Marine Coastal Ecosystem

Riverine, Atmospheric,
Sewage Input:

Nutrients, Pollutants

Stratification
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South China Sea

Seawater containing
low dissolved oxygen
from South China Sea

_

vg)xygen Level Decrease

Bottom

Benthic Organisms

Benthic Biogeochemistry

Harbour Area
Treatment Scheme
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