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1 INTRODUCTION 

1.1 P llRPOSE OF THE EIA 

This Environmental Impact Assessment (EIA) of the proposed Centralised 
Incineration Facility for Speåal Wastes (CIF) in Tuen Mun Area 38 has been 
produced by Environmental Resources Management (ERM) Hong Kong. 
The Project has been commissioned by the Waste Facili位的 Planning Group 
(WFPG) of the Environmental Protection Department (EPD) as part of the 
ongoing development of a modern incineration facility for speåal wastes in 
Hong Kong. 

The special wastes will consist of: 

clinical wastesj 
animal carcases collected by USD, RSD, AFD and private bodiesj and 
sec叮ity wastes requiring witnessed destruc位on by police, customs and 
excise and other Government departments. 

The CIF will improve the current clinical waste disposal practices of either 
substandard incineration in existing hospital indnerators in urban areas, or 
landfilling, neither of which is considered acceptable to the Hong Kong 
Govemment. It will also provide a 臼cility for the disposal of anirnal 
carcases and secure wastes which are rurrently burnt in other units 
scheduled for c10sure due to their lack of gas cleaning equipment. 

The CIF EIA is Stage B of Phase II of this process, the overall programme is 
as follows: 

Phase r. - Feasibility Study of the technical and environmental suitab泣ity

of a CIF at Tuen Mun; 

Phase II - Stage A, Clinical Wastes Arising Survey; 

Phase II - Stage B, Environrnental Impact Assessment: 

Phase II - Stage C, Prequalification, Tender Preparatio~， Tender 
Evaluation and Contract Award. 

The EIA has been commissioned to review the findings of two previous 
studies, the αntralised Incineration Facility For Speciàl Wastes - Phase 1: 
Feasibili句 Report (FR) and Key Issue Report - Environmental Review (ER), and 
to undertake an assessment of the key issues relating to the potential 
environmental impacts that may arise from the construction and operation 
of the CIF. 

The findings of the EIA will be used to develop effective mi位ga位on
recommenda世ons and to out1ine an environ~ental monitoring and audit 
(EM&A) programme. This will be incorporated in the CIP 
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Design/Build/Operate (DBO) Tender requirements and Con廿act as 
environmental protection dauses, which will ensure that identified impacts 
are controlled to acceptable levels. 

The overall s甘ategy for the devèlopment of the CIF requires that the 
detai!ed design of plant be undertaken after the award of contract and, 
therefore, this EIA cannot address the"impacts associated with specific 
designs of incinerator plant and associated s廿uctures. The approach that 
has been adopted is to consider the CIF as a "black box" and to address the 
Ilworst case scenario ll, where emissions are at maximum permissible levels, 
or to use data obtained from studies of similar cons甘uction and operational 
ac位vi位es. Outstanding issues will be identified for inclusion in a DetaHed 
Design EIA and included in the tender requirernents. 

1.2 SCOPE OF 1HE STUDY 

The scope of the CIF EIA has been iden世fied in the Study Brief as follows: 

的 To identify and evaluate the net and cumula世ve impacts (including 
noise and vibration, water and air quality, waste disposal, risks and 
hazards, visual and landscape impacts) expected to arise during the 
cons仕uc世on， and opera位on phases of the development. These include 
the following issues identified in the Phase 1 Key Issue Report -
Environmental Review as requiring further investigation: 

Construction Phase 

i) e在écts on marine water quality of increased suspended 
solids levels and potential for the release of 甘ace metals 
caused by marine reclamation works. 

Operation Phase 

levels of fugi世ve dust and odour emissions during the 
opera位on of the CIF; 

、
‘.
E
，

UU 
incinerator stack emissions of par位culates， trace metals, 
inorganic pollutants, dioxins, furans and other organic 
pollutantsj 

un 
confirma世on of minimum acceptable stack height; 

iv) specifi臼世on of flue gas e沿t conditions, plume reheat 
requirements and waste heat u世lisation feasibility for 
heating and/or power generationi 

v) water quality of ash quenching and, if appropriate, 
scrubber output, and specifica位。n for the waste 甘eatment
faålity; 

2 
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vi) feasib也ty of seawater utilisation for the fIue gas scrubbing 
and/or cleaning and quenching purposes; 

討i) contaminant analysis of ash and water 仕eatment sludges, 
and assessment of sh訂戶 survival to confirm appropriate 
methods of d.isposal; 

計ii) confirma世on of opera世onal noise leveIs; 

ix) avoidance of visible steam and smoke emissions from the 
inånerator stack; 

x) specifica位on of exterior design and Iandsca pe set世ng for 
the facilityi and 

。

組) assessment of health impacts from the indnerator 
enusslons. 

b) To minimise pollu世on and nuisance 訂ising from the development and 
its opera世on and environmental disturbance during cons仕uction，
opera位on and decommissioning of the project. 

c) To iden世勾r methods, measures and standards in the design of the 
faci且ty necess缸Y to mitigate these impacts and reduce them to an 
acceptable level. 

d) To recommend any further monitoring and audit requiremen包
necessary to ensur~ the e任:ectiveness of the environmental protection 
measures adopted with regard to predicted impacts, compliance with 
agreed requirements, policies and standards. 

1.3 SrnuCI1.lRE OF THE REPORT 

This report deals with the assessment of air quality, noise, water quality, 
landuse and visua1, and waste handling and disposal impac包 from the 
cons仕uc位，on and operation of the CIF. The report is divided into the 
following sec世ons:

Section 2 outlines the development and operation of the CIP and provides 
an overview of current incinera世on design and operatio孔It discusses 
the most appropriate forms of ind.neration technology for Clinical Waste 
lnånera位on and considers recent findings on post-cornbustion waste 
甘eatment and disposal. 

Section 3 deals with the effects of removing existing incineration facilities 
from urban areas and the potential for irnpacts on air quality from the 
construction and operation of the CIF. 

Section 4 provides an assessment of the long term hea1th risks assoåated 
wîth atrnospheric emissions 台om the crF to the local population. 

ERM HONG KONG ENvIRONMENT'AL PROTECTlON DEPARTMD.i 
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Section 5 addresses the noise impacts on the local popula位on that may be 
generated by the faålity and provides recommendations for any 
necessary noise con廿01.

Section 6 inves位gates the likelihood of the cons仕uction or opera位on of the 
CIF leading to a deterioration of water quality and its e任'ects on the local 
waste water systems. 

Section 7 considers the landscape and visual impacts of the establishment 
of the CIF in Area 38 and how these may best be mi世gated.

Section 8 looks at the composi世on and disposal arrangements of wastes 
缸ising from the facility and any impacts they may present to the 
envìronment. 

Section 9 discusses the poten世al for impacts arising from landfill gas 
nugra位on.

Section 10 describes the programme proposed for the EM&A work and 
discusses its rela位onshîp with the mi世gation measures recommended in 
the EIA, to ensure acceptable levels of environmental protection are 
achieved. 

Sec封on 11 reviews the findings of the EIA and iden世fies those areas 
which will req凶re further assessment by the successful tenderer once the 
detailed design of the CIF is estabIished. 

THE STUDY AREA 

The CIF will be located within Tuen Mun Area 38, on reclaimed land, at Siu 
Lang Shui to the south of the Cast1e Peak hills. Figure l .4a shows the site in 
rela世on to the overall study 訂ea. The nearest villages to the site are about 
1.8-2.4 km to the north-west, whilst the nearest housing developments are 
more than 3.0 km to the north-east. In addi位on， a low density housing 
development is tenta世vely planned in the western part of Area 45C. 

Area 38 is being reclaimed from the sea in stages, for indus仕ial and port 
development, by -the Hong Kong Govemment and private developers. To 
the west of the CIF site 缸e existing indus甘ial facilities including the China 
Cement Plant and Castle Peak Power Station. The Siu Wing Steel Mill to 
the immediate west of the site is under cons甘uction. Along the coast to the 
east there are a number of waterfront developments and the Pillar Point 
Sewage Treatment Plant. Developments impinging on the hill slopes to the 
north of Lung Mun Road include water service reservoirs, Pillar Point 
Valley Landfill and the restored Siu Lang Shui Landfill. 

ER.\i HONG KONG ENvlRONMÐ-.TAL PROTECTlON DEPARTME. ... ï 
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2 PROPOSED DE1尺ELOPMENT

2.1 THE NEED FOR 1HE CIF 

Oinical wastes are potentially-infectious and bio-hazardous and if not 
properly handled may present health risks to workers and the public. In 
addl世on， clinical wastes are aesthetically 0丘énsive by nature. During 
Phase 1 of the Study, Încinera位。n was iden世fied as the most reliable method 
for reducing the bulk, and completely changing the appearance of all 
categories of clinical wastes, rendering them harmless in the process. 

Currently, local hospitals in Hong Kong segregate clinical wastes and 
incinerate the more hazardous componen包 in pathologi.cal incinerators (PIs) 
where such facili位es are available on site. However, the capacity of these 
incinerators is insu的cient for the quan世世es of cIinical waste produced in the 
territory. ConsequentlYr about 70% of clinica1 waste produced within Hong 
Kong is diverted to landfill and co-disposed with municipal waste. If not 
managed properly, this may result in potential health risks to employees 
handling the material and possibly to the public. 

All the existing PIs are substandard in performance, failing to meet EPD's 
air emission standards, and in some cases.do not meet the manufacturer's 
design specifications. In addition, they are usually of inadequateαpacity to 
deal with the quanti位es of waste generated as a result of hospital expansion 
and the inαeasing use of disposable materials in health care. It is not cost­
effective for such incinerators to be retrofitted with gas cleaning systems to 
meet current air emission standards. Furthermore, in most cases,adequate 
space is lacking to install gas cleaning systems and the necessary waste 
storage fadli位es to meet the required environmental standards. 

At presen七 exis世ng abattoir cremators in the territory also handle animal 
carcases but are a1so inadequate in terms of both 臼paci句， and technology to 
deal with animal carcass arisings for disposal. Furthermore, the use of 
municipal waste incinerators for the disposal of security waste such as 
confiden世al and restricted documents and seized narcotics and returned 
unsuitable gl∞ds 泊 also not satisfactory. The only incineration plant 
currently available for the disposal of seαmty waste is the Kwai Chung 
Incinera世on Plant which will be phased out with the commissioning of the 
West Kowloon Waste Transfer Sta位on in mid-1997. 

As part of the Govemments waste management s甘'ategy， the white paper on 
PolIution in Hong Kong - A Time to Act, HK Gωt， 1989, stated the inten世on
to build a cen甘alised incineration facility (CIF) for clinical waste dlsposal, as 
well as for the disposal of other special wastes including animal carcasses 
and securi句'wastes. A single new inåneration facility will rernove existing 
sources of pollu世on from urban areas and significantly reduce emissions to 
the atmosphere by the use of modern, highly effident, combustion and gas 
cleaning systems. Together with proposed legisla世on， this will provide a 
cradle-to-grave rnanagement system for dinical waste. 

ER.\.1 HONG KONG ENvrRONMENTA[; PROTECTlON DEPARTMEI'o"T 
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2.2 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

A cen甘'a1ised incinera位on faci.lity is prefe白ed over a number of smaller sub­
regional incinerators (such as PIs located at the hospitals) for reasons of 
economy of sca1e and ease of con甘01 on opera世.onal standards. In addition, 
hospitals åre by definition sensitive receiversJ therefore the use of a separate 
centr，剖ised faci且ty will reduce poten世al environmental 油lpac包 on the 
hospita1s themselves and their surrounding envirorunent. 
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PROJECI‘ DESCRIPTION 

In tToduction 

The conceptual design of the CIF has already been described 恆 de包il in the 
FR. The following section, therefore, ~ontains a brief desαiption of the 
project for the purposes of setting the scene for this EIA which has been 
commissioned to address those areas iden世fied in the FR and the ER as 
requiring further study. The actual design of the CIF which will be built by 
the successful tenderer is likely to differ in a number of aspects but will be 
based on the 組me genera1 req世rements. The main op位ons for incinera世on
and gas cleaning plant 缸'e discussed and the m吋or advantages and 
disadvantages of the di丘erent systems are considered. 

Project Timetable 

The project 位metable for the development of the CIP is as follows: 

prequalifica世on procedures January 1995 - April1995 
tender period May 1995 - August 1995 
tender evalua世on September 1995 - December 1995 
cons甘uc世on and commissioning period January 1996 - mid-1997 
CIF operational mid-1997 

Site Layout 

The actua1 1ayout and design of the facility will not be known until after the 
award of con仕'act and therefore the Consultants have used the 1992 
Feasibility Report as the basis of this EIA. Figure 2.2a shows the no位onal
site layout including the access frorn Lung Mun Road and the southern 
section of the site whïch is yet to be reclaimed. The location of the single 
common stack has been used for the modelling of plume dispersion in 
assessing aiI quality im pacts. 

Waste Collection and Tralzsportation 

The precise mechanism for the collection and 仕ansfer of clinical waste is 
叫rrently under review as part of the Clinical Waste ControI Scheme. Clinical 
waste will be deliv~red to site in dosed containers by dedicated vehicles, 
animal carcases will be delivered by Government and private vehicles and 
security waste by the appropriate Government department. 
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2.2.5 

2.2.6 

The 皇ndíngs of previous stages of the Clinical Wastes Arising Survey have 
been used to es註mate the quantity of waste requiring inàneration in the 
year 2012 to be as follows: 

clinica1 waste 
small anima1 carcases and securi句rw.品胎
工5琵 con丘ngencies

large animal carcases 
Total 

23 tonnes per day 
6 tonnes per day 
是 tonnes per day 

6-7 tonnes per day 
是o tonnes per day 

Waste Re.ception and Feeding System 

Deliveries will generally occur during day豆me worldng hours (08.30 叫

18.00). Storage facilities w也 be of su益àent capaàty to ensure con自lUOUS

opera位on of the plant. Clinica1 waste will be deIivered in closed, wheele是r

skips which wil1 be stored under cover, before being moved into the 
incinera世on buil是ing for loading into' the combustion plant. Anima1 
個rcases for disposaI in the αemator will be held in a sep訂ate re台igerated

storage unit. 

All deIiveries of clinical waste wil1 be tracked from source by a ticketing 
system and load weights will be checked by a weighbridge at the main 
gates as well as 忌y the weighing of individual skips prior to tipping into the 
inànerator loading sy泣em.

Full s知ps will be transferred to the inànerator unit where they will be 
weighed an是 emp且.ed into the loading uni七 the empty skips will be 
removed, passed through an automated cleaning system and will then be 
stored awaiting r.• loading onto the colleçtion vehicles. 

Incineration Systems 

The inàneration plant and air pol1u泣。n control equipment will be selected 
to meet the proposed combus泣。n and stack gas emission αiteria set out by 
the Air Management Group EPD. These are discussed in detail in Section 3. 

Based on the Emergency Ra出g calculation used in the FR and the 
es討mated waste arisings, îndicate that a twin也stream cIinical waste 
i訊ncine缸ra叫to倪r with a cap戶aci吟守.， of 2 x 1.1 t純eh愉r-岫爛翱剛岫-]

requìred. The αemation of animal carcases will require a batch opera豆ng
unit with a capacity of between 0.5…1.0 te hr-1• The cremator must be size是
to accept the largest whole carcase 1ikely to be delivered to the facility. 

The incineration units will consist of: 

an automated loading system which will ensure safe loading and proper 
combustion conditions through controlI“ input; 

a primary combustion chamber where the waste is gassified and 
sep在rated from non-combustible materials 必ch as sharpsi and 

ERM HONC KONG ENvrR.ONMEl'l.'T AL PROTECnON DE.P ARTME. ... T 
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a secondary combustion chamber where high temperature, surplus 
。河'gen and a su值cient residence 世me will ensure complete combustion 
of the ma terials from the primàry chamber. 

The selec且on of ind.neration plant is not known at this stage, however, the 
choice of plant is likely to be one of the following: 

fixed hearth; 
c。他ol1ed air/ semi-pyrolytiCi 
pulsed hearth; or 
rotary kiln. 

The general principles and major advantages and disadvantages of these 
incinerators are disαlssed below. 

Fixed Hearth lncinerators 

Waste is fed into the primary chamber where it is over白血red with air. 
Proper mixing is difficu1t, req世ring careful adjustment of the waste feed 
and ash removal rates. Pyrolysis and combustion products enter the . 
secondary chamber and are combined with supplement缸y fuel and excess 
all'. 

The main advantages 缸e:

ability to deal with high water content; 
low carry over of par世culates; and 
low cost. 

The main disadvantages are: 

unsuitable for some types of waste; 
limited capadtyi and 
variable ash bum-out and composition. 

Controlled Air/Semi-Pyrolysis Incinerators 

Waste in the primary chamber is dried, heated and pyrolysed in stages 
under starved air conditions with heat provided by the controlled 
combus世on of fixed carbon in the waste. Excess air in the secondary 
chamber, with support burners if necessary, completes the combustion 
process. 

The main advantages are: 

low 臼rry over of par位culates;
e丘ective with a wide range of wastes; and 
good fuel economy. 
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2.2.7 

The main disadvantages are: 

也n develop problems with slag formation; 
moving par包 may reduce reliability; and 
good ash bum-out may be difficult to achieve. 

PuIsed Hearth Incinerators 

This is an excess air type incinerator which uses the pulsed movement of 
the hearth to move the waste through the indnerator. The system can be 
designed with integral waste heat recovery. 

The main advantages are: 

no mOVlng pa討5;

no problems with slag formation; and 
low carry over of par世αtlates.

The main disadvantages are: 

req凶res careful design to avoid blockages and ensure good mixing of 
waste and heat dis出bu位on.

Rotary Kiln Incinerators 

The primary chamber consists of an inclined cylinder with a refactory lining. 
The controlled rota世on of the cylinder rnixes and moves the waste through 
the primary combustion cycle. 

The main advantages are: 

no moving parts within the kilni 
inci.ner~tes wide range of wastesj and 
good mixing and temperature control. 

The main disadvantages are: 

high capita1 and opera世ng costs; 
rotary seals difficult to maintainj 
refactory lining vulnerable to harsh opera世ng conditions. 

The Pollution ControI Equ妒Inent

The type of gas cleaning equipment to be used will not be spedfied in the 
tender req凶rements but the system selected is likely to be either: 

Venturi Scrubber/Packed Towerj or 
Semi-dry/Dry Chemical Scrubber and Bag Filterj or 
another effective gas cleaning plant. 

ERM HONG KONG ENvI.RONM間TAL PRσl"ECTION DEPARTME.'I,'T 
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曰ue Gas Cleaning P討ncíples

As拉拉es of gas cleaning 這nits is normal1y req立ired， each performing one or 
more of the followi至19opera泣。ns:

cooling: 
primary parti.culate removal; 
acid ga發 removali
d←吋掛瓷缸話。ni

fine particle removal; and 
demis位ng.

In the selec悅。n and design of equi pment, the proper世es， composition and 
flow rate of the gas s仕eam， the mass flux and size d.is出bu世onof
par世cu1ates， the emission targets and process economics are all key 
considerations. 

Many of these factors cannot be addressed before the detailed design stage 
and therefore it is on1y possible for the EIA to consider the general op泣。ns
for pollution con討。1. The main choices available to the designers are . 
discussed below. 

Gas Cooling 

Gas cooling performs a numher of essential func泣。ns as well as providing 
the potential for energy recovery. Th~ major consi這位組005 are: 

to minÎ立ú鉛 dioxin formationi 
to protect materials of c合ns廿uctioni

to alter resistivity of par結culates for electrosta蛙c precipitationj an是
to recover energy' from the hot exhaust gases. 

Particulate Removal 

The choice of ahatement technology depends on the particle size, 
distribu位on range and the removal efficiency required. Removal of large 
p缸ticles ups仕eam will affect the efficiency of some 勾rpes of fine particle 
removal systems further downstream. The par位.culate removal efficiency of 
wet systems must be considered in the light of the need to treat the aqueous 
e的uent produced before discharge. 

Electrostatic Precipitator 

Wet and dry elec甘ostatic precipitator systems are àvailable and have 
been used for municipal and indus滔滔 in結nerators， however, they are 
expensi ve and are not generally used on clinical waste Íncinerators. 

Gas-Atomising Spray Scrubbers 

Gas-atomising spray 此間出ers are effec泣ve in removing both 
particulates and acid gases. The production of an aqueous effluent 

10 



「
l
E
L「i
u
「
i
L
「
l
J
「
L

「
L

「
L
f
L

扣
L

「
L
F
L

「
|
}
「

L
r
l
L
r
a
L

「

L
f
t
L
r
l
L

「
L
I
L
-
-

S仕eam is often considered a disadvantage with these systems, other 
problems include corrosion and the need for downs甘eam mist 
elimination. 

Filter Fabrics 

Filter fabric collectors, also known as baghouses, are one of the most 
efficient means of separa世ng par世c叫ate matter from the gas 5世eam.
Fabric filters are limited in their use by temperature, moisture content 
and corrOsive nature of gases and are usually installed at the 
downstream end of the gas cleaning plant. The use of baghouse cleaning 
provídes an effective 臼pture mechanism for mercury and dioxins. 

E世gh Temperature Ceramic Filters 

These are a recent development which has been designed to operate in 
hot post-combustion environments obviating the need to cool the gases 
before fil仕'ation. The reliability of this system has yet to be proven on a 
large scale plant. 

Acid Gas Removal 

Wet Scrubbing 

. Wet scrubbing systems wiIl also cool the flue gases and 臼pture

condensed metals, .however further 仕eatment of the aqueous effluent is . 
needed. The gases at the stack are likely to have a high moisture content 
and will need re-hea世ng to prevent a visible plume. 

The systems available are: 

spray towers; 
packed bed scrubber; and 
semi-dry scrubber. 

5emi-dry scrubbers do not produce an aqueous effluent but" are generally 
less effident than wet systems. 

Dry Scrubber 

Dry scrubbing systems tend to be of low cost compared to other 
methods, however, this is reflected in the lower effidencies of the system 
when compared to wet or semi-也y scrubbers. 

Removal of Cadmium, Mercury and Dioxins 

Most dioxin compounds are formed within a temperature band of 200-
4500C. As such, control of post-combus位on condi世ons becomes particularly 
important given that flue gases are cooled from the high secondary 
combustion chamber exit temperature of 100QoC to temperatures low 
enough to not im pair the performance of flue gas clea吋ng plant, below 

ER..\iI HONG KONG ENvrRONME盯AL PRor前nO:-: DEPARTM已\T
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2.2.8 

3000C. It is during this post-combustion stage that the majority of dioxin 
compounds in the f1ue gas are formed. The most effective means of 
controlling dioxin forma世on at this stage is to ensure that their residence 
位me 切 the 200-450oC temperature range is minimised. This can be 
achieved either by rapidly cooling the flue gases by quenching them with 
water, or, if the plant is designed for heat recovery,-through maintaining the 
boiler outlet temperature in the region of 350oC. 
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The most effective methods for removal of dioxins, merαry and cadmium 
are either wet scrubbing under acid conditions or adsorption onto ac位vated
carbon. Adsorption onto aC世vated carbon has been demons仕ated to be an 
effective method of achieving the current emission standard of 0.1 ng Nm天

System EvaluatÍon 

In terms of αpital cosιdry scrubbing is the cheapest method. Spray 也iers

require more costly spray chambers. Wet systems need circuIa世onand
甘eatment equipment for the scrubber liquor and also plume abatement 
systems. Efficiency decreases with a shift from wet to 也y scrubbing. 

Wet scrubbers operating at the lower temperatures of 60 - 70oC, compared 
to the 120 - 1800C for dry and semi-也y systems, result in the 臼pture of 
mercury vaþour through condensation. 

Residue 台om a wet scrubber is in the form of slurry, solids from this can 
often be landfilled as the metals either in the hydroxide form or retained in 
the liquor. Dry and semi-也y scrubbers produce 也y residues which 
contain leachable heavy metals which may need treatment prior to 
landfilling. 

Waste Disposal 

Solid and liquid waste will be generated by the plant and will req凶re

controlled disposal. Water pollution control equipment in the form of a 
wastewater treatment plant will be required, the specifica世ons of which will 
be largely dependent on the choice of wet or 世y type gas c1eaning 
equipment. Liquid wastes from the plant will probably be disposed of, after 
treatment, to sewer or directly to sea under an appropriate discharge 
licence. Solid waste will be sent to a suitable landfill under the con甘olof
licensed waste disposal operatives. 

While ash, p缸世c叫缸'ly fly ash, has been considered a possible pollu世on
problem by some, recent findings in the U5A have indicated otherwise. A 
recent US Supreme Court ruling found that combus世on ash was not exempt 
rrom testing as a hazardous material, and if found to be toxic should be 
appropriately handled. As yet no ash has failed the toxicity tests, and 
therefore has not needed to be treated as a hazardous material. 

A number of specialised techniques to either use or safely dispose of ash are 
being employed or tested, including vitrification, use in cement 
manufacture, road construction, and landfilling in separate cells. However, 
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2.2.9 

2.2.10 

in the light of the quan且可 of waste requiring disposal in Hong Kong, these 
techniques are not considered cost-effective. 

Heat Recovery 

Energy 時covery (generating steam or electricity) is a highly desirable 
adjunct to any incineration 包cility. The Feasibility Study noted that the 
plant could generate up to 6000 kg of steam (7 bar gauge) or 1.5 MW of 
elec甘icity depending on operational cond.itions. A supply of steam or 
elec出city could be available at all tirnes except for the few days a year 
when the plant is shutdown for rnaintenance purposes. 

The uptake of the waste heat recovery option will depend heavily on the 
economics and practicali位es of steam or elec出city production. The 
Feasibility Study identified the poten目前 electricity savings to the plant, but 
also inαeasedαpital and operating costs. The design of the incinera位on
plant will be influenced by these factors as well as any need to avoid post­
combus位on dioxin formation. Steam may be req凶red for plume re-heat, 
par位cularly if wet sαubbing is used. The potential for u世lising all the 
steam which will be produced will be dependent on the needs of local' 
indus仕y which may not be identifiable at the detailed design stage. 

The decision to u世lise heat recovery can 0叫y be made at the detailed design 
stage as it forms an integral part of the plant design and opera位onal
procedures. 

Emission Monitoring 

Pollutant and system monitoring will be req凶red to ensure that the 
incineration plant and the gas cleaning equipment performs to the necessary 
sta,ndards during operation. An opera位onal procedures manual (including 
safety and emergency procedures), w也 also be req凶red， together with a 
sa位sfactory programrne of staff training. 

Water qt且ality and aqueous emission standards will req凶re rnonitoring to 
ensure compliance with discharge licence limits. 

Con也lUOUS stack gas monitoring for specified poIlutants will be included in 
di5charge licence condi位on5. Whilst con世nuous monitoring for dioxins is 
αlITently not practicable, the monitoring of process conditions and stack 
gases can give a good indication of incomplete corrlbustion and as such 
indicate likely levels of dioxin. Monitoring stack gas conditions and 
concentrations will be necessary to provide feedback inforrnation for 
effec位ve process con廿01.

ERM HONG KONG E!'IlVlRONM間Tf，L PRa克Cl10N DF..PARTMEr-.7 
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3.1 

3.2 

3.2.1 

3.2.2 

3.2.3 

AIRQUAUTY 

lNTRODUcrION 

This Sectian assesses the poten世al air quali句， impac包 from the CIF during 
its cons世uc世on and opera益。n. The incinera位on faci且句話 expected to 
operate con位nuously， with two parallel streams for clinical waste disposal to 
maintain fle刻bility and seα.ui句 of service, the animal carcase incinerator 
will probably be of intermittent batch opera世on mode. 

The CIF 臼 to be located in Tuen Mun Area 弱， an area zoned for indus仕iaI

purposes. The CIF site is rela世vely isolated from cen'甘es of popula位on，

being more than 3 km to the west of Tuen Mun New Town. 

Inånerators 訂'e classified as a Specified Process and req凶re a licence to 
operate according to the Air Pollu世onCon址。，} Ordinance (APCO). The CIF 
is under the licensing con仕ols of the Director of Environmental Protection 
Department. 

THE SlIRROUNDING ENvIRONMENT 

Ex臼ting and Planned Landuse 

The proposed CIF is planned to be located in the SpeciaI Industrial Area 
(SIA) of Tuen Mun Area 38. The existing environment close to the 
proposed CIF site is mai叫y for indus出al uses and the site is well away 
from highly populated areas (i.e. more than 3.0 km from .Tuen Mun New 
Town). , Future developments in the vic訟ity of the proposed CIF site are 
detailed in various local and s仕a控gic plaru世ng documents. Air receivers 
(ARs) are shown in Figure 3.2a. 

Residential Developments 

There are five 討llages， Pak Long, Nam Long, Sha Po Kong, Tuk Mui Chung 
and Lung Tsai in the Lung Kwu Tan area, located about 1.8-2.4 km north­
west of the proposed CIF site. Lung Tsai is the nearest villa阱， 1.8 km to 
the north-west. 

Buttert1y Estate, Melody Gardens and Richland Gardens are more than 
3.0 km north-east of the CIF site. 

lndustrial, Port and Other Uses 

Area 40, about 2.2 km to the east of the CIP site comprises water台ont

indus仕ies consisting of sawmills, boatyards and warehouses. There are also 
a number of open container storage areas, opera位ng under short term 
tenancies in Areas 38, 45C, 46A and 47. 

ERM HONG KONG ENvrRONM8>.'TAL PRσrEcnON DEPARTME.\,'T 
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The Siu Wing Steel Mill will be built 吋acent to the site, with the exis世ng
China Cement Plant about 200 m further to the west. Castle Peak Power 
Sta位on lies about 500 m north-west of the CIF site. 

There are proposals to restore the existing Siu Lang Shui Landfill for 
recrea世onal use, however the future use of the landfill site is not yet 
confirmed. 

A number of other indus仕ial uses are planned within the proposed 56 ha of 
the SIA. Under the preferred development scenario proposed by the Tuen 
Mun Area 38 Study, the following indus出es 缸e planned to be located in 
Tuen Mun Area 38 in addition to the CIF: 

Steel Worksj 
Chemica1 Waste Bulking and Transferj 
Tex且也 Bleaching， Dyeing and Finishing; 
S句rene Monomer Storage/Delivery Sitei 
Acetyl Planti 
Polyester Plant; 
Polys句rene Resin Planti and 
Paper Processing Plant. 

Under the Ports and Airport Development Strategy (P ADS), a River Trade 
Terminal (RTT) is planned more than 800 m to the east of the CIF site and 
another deep waterfront and cargo working 訂閱 is planned to the north of 
the Castle Peak Power Station, about 1.3 km to the north-west of the CIF . 
site. 

3.3 BACKGROUND A .m QUAL17Y 

3.3.1 Current Conditions 

Tuen Mun 

No long term air quality monitoring data are available for Tuen Mun 
Area 施1 the Expanded Development Study noted the 1990 total suspended 
par世αùate (TSP) level to be 112μg m-3

• However, the 訂閱 is
predOII世nantlya丘ected by indus仕ial emissions such as 台'om the China 
Cement Works, Cast1e Peak Power Sta位。n and vehicle emissions from 
nearby road networks. The air quality in the 缸ea is also affected hy dust 
and vehicle emissions from cons仕uction actí. vi位es assodated with the 
extensive cons甘uction activities in the area, including Black Point Power 
5tation, and vehicle emissions from refuse delivery vehicles passing through 
Tuen Mun new town to and from the West New Territories (WENT) 
landfill. 

ERM HONG KONG EN、rrRONMENTAL PROTECTIOr-: DEPARTME."-'T 

16 

U
U
L
F
L

「
L
f
L

「
|
L

「
L
F
L
P
L

、
「
U
P
K

仁

n
u
u
F
l
u

「
l
u

「
l
u

「

u
f
L

「

L
f
L
r
l
l
L

「
L



@ 

E
S
U壘
，
x
f

c
。
。
事
。
x
.古
典
它
誕
官
位A
B」
「

B
a
z
E

扣
E
S

。

』
S
O
F
E
s
f

b
S
L
g
F
F
E
a
-的

2
"凶
，
』
出
E
J
國
凶

。
E
E
o
2
司
6

也
O
R
h
A
E
K
X
亨
h
e

量

寸
@
A
W
F
』
e
Q
Q
H
o
o
n
N
u
e
H
O
O

'
，
已
@
0
個
苟
亡
。
」-

o
a。
-
T
u
a
O
N
.
F
-
e

世
丘
，
@
。
函

，
。8
、
A
h
N
H
5
h
g、
Z
E

a

畫

E
S
色

ω
-
m
h
υ
 

z
。
-
←
〈
。
。
」
恆
叫
〉
日
ω
M
K
M法
K
伯
伯
揖
缸
，
‘

品
種
書
畫

E
R
Z
Z
ω
g
h
L
H
m

i
l
l
-
s

Z
Q
抖
。2
v
ω
吏
。
υ
e

逢
在
戶
是
要

d
M
U

-
-

〉
凶U晶

4 

的
信
山
〉
-
山υ山
佐
凶
〉
-
」
「
-
ω
Z
M的
巨
吏
，

O
N，
門
山
區
3
0
-
L



呵
呵U

門
川M
I
l
-
-
l

「
!
!
h

l
h
r
鬥
r
l

「l
1
「
!
「

1
.
r
h
!
h
u
u
n
N
U
h
u
u
H
U
U

仆
仆U
f
I
L
-
-
L
I
l
t
i
L

KEY ERM HOD& Kon, FIGURE 1. 4 。 CENTRALlSED INCINERATION FACILlTY -

SITE LOCATION • CIF s仗。 撞盟V SIA reclamation 口reo
Hecny Tower 

Date 5 JÞN 1995 Project No.' c 1127b 9 Chotham ROQd 

楠划崎、 Slope/Clîff simshotsuiiow1。m ERM 
Map drawn by G侶。nd Mappi呵.ERM I 80so mop from LANDS DEPT. l'20k topo Hong Kong 

@ 



Table 3.3a 

，~ 

Current lncineration Practice 

Un世1 March 1994, when the opera世on of the Queen Elizabeth Hospital was 
suspended, the known throughput of existing pathologicaI waste 
incinerators in Hong Kong was 1678 tonnes per year (see Table 3.3a), it is 
currently 1256 tonnes per year. Other operational hospi包1 incinerators are 
likely to consume up to 550 tonnes of clinìcal waste per ye缸~ but records of 
their throughput are not available. 

Major Hong Kong Pathological Waste Incínerators 

Name of Premises Waste per Year (kg) Secondary 
Combu成ion

Chamb前

Pamela Youde Nethersole Eastem Hospital 200000 Y臼

Yan Chai Hospit剋 山Ù<nown Yes 

Princess Margaret Hospital 192000 Yes 

Prince of Wales Hospital 352000 

Tuen Mun Hospi叫 252000 Yes 

Queen Elizabeth Hospi旭l 442000 

Queen M缸Y Hospital 219000 Yes 

Caritas Medical Centre 山Ù<nown Yes 

Ruttonjee Hospital unknown Yes 

Cape Collision Crematorium 3000 

Diamond Hlll Crematorium 18000 Yes (1 /3 自由s)

Total waste incineration 1678000 

In addition, there is a to個1 of approximately 0.5 tonne per hour capacity at 
smaller pathological indnerators, which fall outside the defini位onof
Spedfied Processes, however, their annual consump位on of clinical wastes is 
not known. The capaci世es of these incinerators is shown in Table 3.3b 
below. 

Improvemen包 in incinerati.on technology have lead to significant reductions 
of emissions to atmosphere. The capture effiåency of gas cleaning plant for 
many pollutants has in叮eased by at least an order of magni旭de and 
improvements generally range from 75% up to 99.9999% in the case of 
dioxins and furans. Thus, whilst the CIF will incinerate nearly ten times as 
much clinical waste as the existing inånerators, the overall emissions to 
atmosphere on many key pollutants are likely to fall. 

ERM HONG KONC ENvJRONMENT'AL PR0TECT10N DEPARTMENT 
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TabZe 3.3b Otlzer Pathological Waste Incinerators 

Name of Premises Capacity (kg hr吋 Year of Instal1ation 

YanαPolyclinic (not used) 1 x40 1982 

Tai 0 Jockey Club Clinic 1 x 10 Unknown 

North Lamma Clinic 1 x 10 Unknown 

Lek Yuen Health Clinìc 1 x40 1981 

Shek WuH凶 Jockey ClubClinic 1 x 20 1964 

Sha Tau Kok Clinic 1 x40 1974 

Sha自1 In血rmary & Convalescent Hospîtal 1 x 32.5 1989 

Cheshire Home 1 x 20 1991 

Siu Lam Hospital (new 也誼。 1 x 16 1992 

Siu Lam Hospital (old UI訂) 1 x 36 1973 

Tsan Yuk Hospital 1 x 40 1990 

Pok oi Hospital U叫個own 1987 

Tseng Siu Kin Hospital 1 x 21 1989 

Castle Peak Hospital 1 x 36 1965 

Sai Ying pun Jockey Club Clinic 1 x 45.5 1971 

Kowl∞n Hospital 2 x 30 1970 

Wong Tai Sin Infirmary Unknown 1978 

Kwong Wah Hospital Unknown 1982 

Haven of Hope Hospital Unknown 1986 

Instîtute of Immunology 1 x30 1971 

British Mi且包ry Hospita1 Unknown 1987 

3.3.2 Fu如何 Conditions 

During the opera位.on of CIF other activi世es such as road transport for the 
operation of the WENT landfill, cement works, steel works and power 
sta位ons， will also have a direct effect on the air qua1i句， in the immediate 
area. 

It is important, therefore, to minimize any addi世ona1 air qua1ity impacts 
from the construction and operational phases of the CIF to the surrounding 
area. 

The future a廿 quality of the area has been predicted in the EA for the 
Relocation of Tω56 MW Gas Turbines from the Hok Un Pawer Station to the 
Castle Peak 'A' Power StationJ ERL, November 1992. The overall N02 and 502 

concentrations for the Tuen Mun Area 38 and Lung Kwu Tan areas were 
assessed in this repo討 against the relevant air quality objec位ves (AQOs) and 
are shown in Table 3.3c. In addition to the background air quali句， of the 
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area, the emissions from Castle Peak Power Sta世on， China Cement Plant, 
Black Point Power Station, Siu Wing Steel Works and CIF ha V'e been 
addressed. 

Table 3.3c Likely Future Air Quality from alI Sources near Tuen Mun Area 38 

AR Height (mPD) Maximum Hourly Concen仕ations in % 
AQO 

N02 S02 

Tuen Mun Area 38 35 51 32 
10 62 3D 

Lung Kwu Tan Areas 35 '62 73 
10 70 62 

The data includes the impacts from the Siu Wing Steel Mi1l and the CIF in 
Tuen Mun, however emission characteristics of these developments have 
changed since the Study. The results, therefore, are only presented to 
provide a general îndication of the likely future air qua1ity of the area. 

3.4 LOCAL CLIMATE 

The poten世al for the dispersion of 位r pollution is very much dependant on 
local factors such as wind speed and direction, and atmospheric stability. 
Although, the Tuen Mun Meteorological Station situated in Tuen Mun new 
town is the nearest meteorological station to the proposed CIF site, it was 
recognised in the FR that the meteorologi.cal data from this sta世on are not 
applicable to the study area for the following reasons: 

easterly winds are most frequent in Hong Kong with a slight summer 
peak of south-westerlies; 

Tuen Mun Meteorologi.cal Station is sheltered from easterly and westerly 
winds by local topographYi 

the Tuen Mun Valley will tend to channel winds in a north-south 
directi.oni and 

the proposed site is exposed to all wind directi.ons except northerlies. 

The meteorological data from the Royal Observatory's Lau Fau Shan 
Automatic Weather Station have been used in the EIA, as agreed with EPD, 
to describe the general meteorological con逝世ons of the area. 

Local weather conditions are also influenced to a certain extent by local 
topography, the proximity of water masses and urban/rural characteristics. 
The following factors have been noted in describing the general 
meteorological conditions of the study area: 
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the CIF site is on the southem coast of Castle Peak where the area is 
likely to experience a diurnalland/ sea breeze circulation, particularly in 
the summeri 

as a result of the coastallocation of the CIF and the ridge to the north, a 
topographically enhanced land/ sea breeze system will in甘oduce more 
southerly wind components; 

for more than 70% of the time the area is experiencing easterly windsi 

for 42% of the 世me wind speeds ranged between 2.0-4.0 m S-l and for 
37% of the time between 4.0-8.0 m s寸，

there is a high occurrence (77%) of neu仕al atmospheric stab血守 (Pasquill

Stability Classes D, E and F) with rela位vely infrequent (23%) unstable 
events (Classes A, B and C). 

3.5 POTENTlAL SOtm..CES OF lMPACTS 

3.5.1 Constnlction Phase 

Dust and exhaust emissions 台om cons甘uction plant and vehicles canσeate 
air quality impacts. 

Dust emissions will vary substan世ally from day to day depend.ing on the 
level of cons仕uc世on activity and the preva也ng weather cond.itions. Dust 
will be emitted 台om construction ac位vities such as site excavation, concrete 
batching, handling and storage of construction materials, spoil or aggregates 
and vehicle movements on unpaved haul roads. ln genera1, construction 
dust particles are larger than 30μm in diameter, these will settle rapidly 
within 100 m of the point of emission. As the cons甘uc且on site is to the 
western side of the Tuen Mun Area, and the nearest ARs, the villages in 
Lung Kwu Tan, are more than 1.8 km away (Tuen Mun New Town 3.0 km), 
any dust impacts are expected to be insignificant. 

Since the site is well away from any ARs, no significant dust impacts are 
expected from construc位on activ隘的﹒ With good on-site management and 
working practices, and appropriate dust suppression measures such as 
frequent water spraying, no significant emissîons to the surrounding 
environment and ARs are predicted. 

NOx' 502 and par位culates will be emitted from diesel powered cons甘uction

equipment. These may include delivery 甘ucks， excavators, compressors etc. 
Due to the limited plant which wi11 be used on-site, no significant air 
qualîty impacts are expected to result from their opera世on.

The cons仕uc位on of the CIF will req凶re 0叫y limited sÎte formation works as 
the rec1amation will have been undertaken as part of the cons甘uction of 
Area 38 and no significant dust impacts were predicted from these works. 
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3.5.2 

Since the CIF site represents on1y a frac且on of the total area of Area 38, 
given the distance to the nearest ARs, no significant dust impacts will result 
from the cons仕uc位on of CIF. Nevertheless, good on-site management and 
dust suppression measures should be adopted to minimize dust emissions 
to the surrounding areas which already experience high TSP levels. 

C加erational Phase 

The principal poten世al sources of air emissions from the opera世on of the 
CIF were identified in the FR as: 

fugi.tive emissions of dust rrom handling and storage of reagents and ash 
on-sitei 
incinerator stack emissionsi and 
odours from fugi世ve sources. 

OperationaI Fugitive Dust Emissions 

Opera世ons at the CIF w過1 involve transpo前:， reception, handling, storage 
and removal of materials, all of which could give rise to significant fugi世ve
par世culate emissions if inappropriate handling procedures were adopted. 

These materials will consists of: 

scrubber and water treatment (if 甘eatment is required) reagents; 
bottom ash 台om the incinerator; 
ash and reagents from gas cleaning; and 
dewatered sludge from the \yater treatment plant. 

Fugitive dust emissions during the operationaI phase of the CIF can be 
con仕olled through proper design of the facili句" for instance, by enc10sing 
dusty opera世ons and filtering exhaust air. The incineration plant and 
buildings should be designed to operate under nega世ve pressure so that 
any odorous air is drawn into the combustion chambers for destruction. 

Provided that general good housekeeping measures are rnaintained, and 
sta丘 are provided with an appropriate level of training, no significant 
fugitive dust impacts are predicted during the opera位on of the CIF. 

Incinerator Stack Emissions 

The proposed CIF incinerator will produce a heterogeneous waste stream 
containing a number hazardous air pollutants. Medical wastes contain a 
wide range of: 

toxic organics (drugs etc); 
hazardous organi臼 (halogenated and sulphonated plastics etc); 
heavy metals; and 
pathogens. 
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Some of the vola且le and semi-vola位le organic compounds and metals 
present in the original feed will not be completely destroyed by the 
combus世on process and others can beαeated by it. The incinerator will 
also produce pollutants assoåated with high temperature combus世on
processes, namely carbon dioxide, steam, ni仕ogen oxides (NOx)' carbon 
monoxide, and fly ash containing heavy meta1s. Poten世ally pollu世ng

emissions emana世ng 台om the stack could include fly ash, halogens，。沿des
of sulphur, ni甘'Ogen and carbon, heavy meta1s and organics (inc1ucling 
dioxins and furans). 

A11 these poten世ally pollu位ng emissions can have adverse effects on human 
health if inhaled (and in some cases absorbed through the skin or ingested) 
and some me個Is and organics, particularly dioxins and furans, are str.ongly 
carcmogeruc. 

The CIF flue gas cleaning plánt 叫11 be designed to comply with the Air 
Pollu世onCon甘01 (Specified Process) Regulations and the proposed emission 
limits listed in Table 3.5a. 

According to the proposed limits the efflux velocity must not be less than 
15 m S-l at fullload condition and the exit temperature should not be less 
than the acid dew point (approximately 1200C). 

This Section focuses on those pollutants listed in the Hong Kong AQOs, the 
e丘ects of other pollutants which are not included in the AQOs are 
addressed in Section 4. 

Odours 戶om Fugitive Sources 

The handling of clinical wastes and animal carcases can generate fugi世ve
odour emissions unless adequate controls are applied. A11 wastes should be 
transported to CIF in sealed containers in order, inter alia, to ensure there is 
no odour nuisance to ARs en-route. Handling of clinical wastes and animal 
carcases should be carried out within the main plant bu也dings where a 
nega世ve pressure can be maintained. The inclusion of these 
recommenda位。ns 泊 the design and opera世on of the CIF will ensure that no 
significant 0任-site odour nuisance to the surrounding environment is 
caused. 

Since fugitive odours and dust impacts from the handling of wastes and 
other materials can be control1ed effectively by proper plant design and 
procedures, this assessment of poten位al off-site impacts will concentrate on 
stack emissions. 
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Table 3.5α 

勵台，即

Centralised Indneration Facility - Proposed Emission Limits 

Pollutant cl祕6

Parti口.tlates

Metals 

C時mium (Cd) 認d 在盟主um 口1)

Mercury (至19)
Total of Antimony (S旬， Arsenic (As), Lead (Pb), Ch.romìum (Cr), 
Cobalt (Co), Copp位 (C\哼1 Manganese 弘臼)， Nickel (Ni), 
Vanadium (V) an是 τ誣告n).

Hydrogen sulphlde 

Halogen ∞mpOlmds 

Ch10血e and its ∞mpounds (expressed as hydrogen chloride) 

Hydrogen fluoride 

Fluorine and its compounds (expressed 的 hydrogen fluorîðe) 

Hydrogen bromide 

Sulphur dioxide 

Nitrogen oxides (expressed as nitrogen dio划de)

C訂bon mono泣de

Org也吐c ∞mpoun是s (expressed 錦你rbon)

Phosphorus ~d its compounds (expresse是給 phosphorus)

Polychlorinated dibenzodio活ns and polychlorînated dibenzofurans 
(expressed asτCDD equivalent) 

Concen甘街悅。n

{mg m-3) 

50.。

0.05 
0.05 

0.5 

5益。

50.0 

5.0 

10.0 . 

5.0 

250.0 

是00.。

100.0 

25.0 

5.0 

0.1 ng m-3 

Smoke 

Notes: (1) 

< Ringelmann 1 

For metals err為sion lirr草綠紅e 1/2 hourly average values not to be 

。)

。〉
性)

(5) 

(6) 

竄去M HONC I<ONG 

exceeded at any 臨了推進也ng normal operation. 
The admission of 是llution 位raft位也e combus亟on zone toachieve an 
emission li.mit is not permitted. 
Emissîons shall aim 始知∞，lourless， harmless and inoff，松sive.
E叫s鈍。ns to be free from drople諮 and persistent mìst or fume 訟d

vîsible smoke in normal op臼'atíon.

All emissions 偷越1 be free from 頃。也 beyond the process boundary. 
All pollutant concentra鎧ons 訂'e exp白話ed at 8t訊dard ∞n溢出的;

273 民 101.3 kPa and 11% 0 21 dry gas 組這 apply to all stages of the 
proces翁.
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3.6 STACK GAS EM的SIONS

3.6.1 lntroductíon 

The poten世al short and long term air quality impacts from the combustion 
processes of the CIF on identified ARs at both ground and elevated levels 
have been assessed usihg a Gaussian Dispersion air quality model and 
methodology agreed with EPD. 

3.6.2 The Dispersion Model 

The Short Term Industrial Source Complex (ISCST2) air quality model was 
used in the detailed air quality assessment. The model is capable of 
considering many 泊dividual point sources and has op位ons to allow for 
stack induced downwash, building e任écts and buoyancy induced 
dispersion. The model is approved by the US Environmental Protection 
Agency (EPA) and has been extensively used in Hong Kong. 

The worst case hourly, 8-hour, 24-hour, monthly and annual average 
pollutant concentra位ons predicted at the ARs were assessed against the 
Hong Kong Air Quality Objec位ves (AQOs) shown in Table 3.6a and using 
the model parameters described below. 

Table 3.6a Hong Kong Air Quality 0句ec討ves

C缸bon monoxide 

Ell< AQO V.ιg m-3 )(a) 

180 (RSp(b) - 24 hour average) 
55 (RSP - annual average) 

1.5σmonth average) 

800 (1 hour average) 
350 (24 ho凹的位'age)

80 (annual average) 

300 (1 hour av位age)

150 (24 ho叮叮叮咚e)

80 (annual average) 

鉤，000 (1 hour average) 
10，∞o (8 hour average) 

Note: (a) Measured at 298DK (25DC) and 101.325 kPa (one atmosph位e).

(b) Respîrable suspended p缸ticulates means suspended particles in air with a nominal 
aerodynanúc diameter of 10μrn and smaller. 

Pollutant 

Particulates 

Lead 

Sulphur dioxide 

Nitrogen oxides (NO;J 

Input Parameters 

ClimatologicalInput 

1992 and 1993 sequential hourly meteorological data for Lau Fau Shan 
were used in the detailed assessment. 
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Urban Mode 

Urban Mode 3 was used due to the characteristics of the landuses in 
Tuen Mun Area 38. This urban mode accounts for the enhanced 
turbulence generated by surface roughness elements, or heat sources, 
situated in developed areas. 

Emission Data 

The dispersion model requires the f1ue gas characteris世cs， stack 
con血gura位ons and pollutant emission rates to generate the impac包台om
the combus世on process, the emission details are presented in Tables 3.6b 
and 3.6c. 

Table 3.6b Emission Characteristics 

Stack Location (HK Grid) E伯也可 810600 

S坦ck Location (HK Grid) Northlng 825ωo 

Emission Height<-) (m PD) 65 

Stack Cross Section Area (m1
) 1.39 

Stack Diameter (m) 1.33 

E血ux Veloci句 (m S-I) 15 

E油aust Temperature (K) 393 

Volume of Gas (Nml hour-1
) 27∞o 

Note: (a) The height of the stack 泊 60 m above ground and the sîte datum 扭扭扭n to be 
about 5 m PD. 

The Feasibility Study, identified a plant capacity of 2 x 1.1 te hr-1 for the 
clinical waste incinerator with continuous operation and a batch operating 
animal carcaseαemator with a 臼pacity of between 0.5-1.0 te hr-1

• 

The estimated rates of emission are based on the proposed emission limits 
and are given in Table 3.6c. It has been assumed, based on a similar 
indnerator 5廿eam with a capadty of 1 tonne per hour (Environmental 
Statement for the Knostrop Clinical Waste lncinerator, ERL, May 1991)， 出at the 
gas flow volume would be 9,000 Nm3 hr-1 per indnerator s仕eam and that 
the gas exit veloci句'and gas temperature comply with the proposed 
emission limits. The maximum volume of gas flow for the two clinical 
waste incinerator s仕eams and the animal carcase cremator was therefore 
estimated to be 27,000 Nm3 hr-1

• The stack heîght is taken to be 60 rn, 
based on the Feasibili句， 5tudy. 

The proposed emission limits represent the maximum concen仕a位ons which 
will be permitted to be present in the flue gas. Assuming this to be a 
continuous emission rate provides a very conservative assessment of the 
poten世al impacts, as not a11 specified chemicals would be emitted at 
maximum concentrations at all times. 
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Table 3.6c Emission Rates 

Pollutant Emission Rate 包 &-1)

P缸tiαllates 0.37 

Metals and theîr ∞mpounds: 

(expressed as metals) 

Tot祉 of cadmium & thallium and 也由 compounds 0.0004 

To個1 of mercury and its ∞mpounds 0.0∞4 

Total metals (antimony, arser祉， lead, chromium，∞balt， 0.0037 
∞pper， mang誼lese， nickel, vanadium and tin) 組d the甘

compo也\ds

Hydrogen sulphide 0.0374 

HaIogen compounds: 

Chlorine and its ∞mpounds (expressed as hydrogen chloride) 0.3力6

Hydrogen fluoride 0.0374 

Fluorine and its compounds (expressed as hydrogen t1uoride) 0.0747 

Hydrogen bromide 0.0374 

Sulphur dioxide 1.8681 

Nitrogen oxídes (expressed as nitrogen dioxide) 2.9890 

C訂bon monoxide 0.7473 

Org叫c compounds (expressed as carbon) 0.1868 

Phωphorus and its ∞mpounds (expressed as phosphorus) 0.0374 

Polychlorinated dibenzodio油油& polychlorinated dibenzofurans 7.47 X 10-10 

(expressed as TCDD eq也valent)

3.6.3 Air Receivers 

Results from the screening assessment show that the maximum pollutant 
concentrati.ons will occur within 2 km of the CIF. Hypothetical receptors up 
to 2 km downwind 台om the CIF, at intervals of 100 m, were generated to 
map out pollutant concen仕a世ons at both 10 m PD (represen世ng near 

ground level concentrations) and 35 m PD (concen仕a世on at elevated level). 

The identified discrete ARs are listed in TabZe 3.6d, their loca位ons are shown 

in Figure 3.2a. 
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Table 3.6d Identified ARS 

AR ARs Distance from Eas屋ng Northing Height 
No. CIF (km) (mPD) 

Existing'生Rs

Al China Cement Works 0.2 810215 825775 已.7 咱 35

A2 Cast1e Peak Power Station 0.5 809880 826205 久3 - 35 

A3 Block Making Factory 1.1 811700 825715 58.3 

A是 Fresh Water Reservoir 12 811790 8站650 6是

A5 Pillar Point Sewage Treatment 1.8 812325 825195 5 喘 35

Works 

A6 WAHMOB叫l也ng 1.7 812275 825375 12 

A7 Water至ront Industry 2.2 812775 8253甚多 5.7 35 

A8 Lung Tsai 1.8 的持90 827355 4 

A9 Melody Garden 3.2 813960 826105 5 咖 85

AI0 Butterfly Estates 3.5 814060 826310 s 心 85

Al1 Richland Garden 3.6 8143重5 825985 5 惜在5

A12 Bu註er宣y Beach 3.7 813370 825855 4.6 

A13 Public Recreation &:. Spo討$ 2.8 813455 826135 10 
Centre in Area 45 叫*話。認e
Riding School 

A14 Existing Castle P側kF封íng 0.8 811015 826360 70 
Range (Boundary) 

Future ARS 

A15 Developments in Area 紹C 2且 813250' 8258吾8 10 

A16 Siu Lang Shui Land削1 Site for 0.2 810735 825863 是1

developme蛇 into a recreational 
area 

A17 As above. 0.4 810865 826005 42 

A18 GIC at Sîu L坦19 Shui 0.9 811095 826045 54.2 

A19 Proposed Steel Works in Area 38 0.03 81傲的 825605 5 - 35 

A20 Proposed Cherrùcal Waste Bu1k 0.06 810是30 825435 5 - 35 
Treatment Fadlity in Area 38 

A21 Proposed Spedal Industri誕1 Area Immediately to 810820 825毛主G 5 冒 35

the east 

A22 River Trade Termînal 0.7 810300 825150 5 - 35 

The predicted pol1utant concentrations were assessed against the AQOs 

presente是 in Table 3.6a. 
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3.7 MODELLING REsULTS 

3.7.1 Maximum pollutant concentrations at 10 mPD and 35 mPD 

Table 3.7a summarises the maximum short and long term average pollutant 
concen甘a位ons downwind of the CIF stack at 10 mPD and 35 mPD. 

The maximum short and long term pollutants occur at distances close to the 
CIF at about 200 m - 640 m. The maximum l-hour average pollutant 
concen甘ations occur under Stability B and D (1992 and 1993 respec世vely)
and low wind speeds of less than 2 m S-1. The predicted maximum ground 
level (10 mPD) and elevated level (35 mPD) pollu個nt concen仕a位。ns from 
the CIF with a 60 m stack under maximum loading are accep個ble 趴 terms

of the AQOs. 

The 502, emissions from maximum loading opera世on of the CIF to the 
surrounding 缸ea at 10 mPD and 35 mPD will be about 1 % or less of the 
l-hour, 24-hour and annual AQO. 

The emissions from the CIF opera世ng at fullload with assumed 30% 
N02/NOx conversion represent about 4%, 2% and 1% respec位vely of the 
1-hour, 24-hour and annual AQOs for NOz• 

The predicted levels for all other pollutan包 will be less than 1 % of the 
respec世.ve AQOs (see Table 3.7a). 

3.7.2 Predícted maximum pollutant concentrations at .ARs 

The predicted maximum l-hour, B-hour, 2• hour, l-month and annual 
a verage pollutant concen甘ations (for 1992 and 1993 respectively) at the 
identified ARs are presented in Appendix A. Receptors at Siu Lang Shui 
Landfi1l site and at the boundary of the Castle Peak Firing Range are most 
a在ected by the CIF emissions due to their c10se proximity and elevated 
nature. The maximum l-hour and annua1 average concentrations for 1993, 
the ye訂 of highest impacts, are shown in the form of contour maps in 
Figures 3.7a and 3.7b. 

Ma泊mum short-term pollutant concen甘a位ons were predicted at the 
bound訂Y of the Castle Peak Firing Range, maximum long-term 
concen仕a世ons were predicted at the proposed chemica1 waste buIking 
facility in the SIA. All pollutant concen仕a位ons are well below the 
respective AQOs. 

It is considered that the CIF operating at fullload will not generate 
significant short and long term air quality impacts to the identified existing 
and planned landuses in the area, when compared against the appropriate 
AQOs. 
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Tnble 3.7a S""，l1la句 01 IIUlXi""'lIl 1-hotlr, 8-hollr, 24-110"耳 111101l tlt and a'"1llal average poll"tant C01lcerttratiotls predicted at 10 1I1PD 
alld 35 I1,PD (戶g 11,-3) 

Pollutant 10mPD 35mPD 

l-hour 8-hour 24-hour l-month Annual l-hour 8-hour 24 hour l-month Annual 

Particulates 

1992 4.4.l.) 1.9 0.8 0.2 0.1 4.抖。 2.5 1.1 0.3 0.2 

1993 5.5(b) 1.9 0.8 0.2 0.1 6.2("1.) 2.3 1.0 0.3 0.2 

AQO 180 55 180 55 

Lead 

1992 0.0083制 0.0035 0.0015 0.0005 O.∞02 0.0088(1) 0.0047 O.∞22 O.α)()6 0.0∞3 

1993 0.0104(b) O.∞35 0.0014 O.∞04- 0.0∞2 0.0]]"<"1.) 0.0043 O.∞]9 0.0005 0.0003 

AQO ].5 (3 months) 1.5 (3 months) 

50"1. 

]992 22.2(吋 9.5 4.0 1.2 0.6 23.5個} 12.6 5.8 1.6 0.8 

1993 27.7(b) 9.4 3.7 1.0 0.5 31 .1(b) 11.5 5.0 ].4 0.8 

AQO 800 350 80 800 350 80 

N01 

1992 35.S(。 15.1 6.4 1.9 0.9 37.6(.). 20.2 9.2 2.6 1.2 

1993 44.3(b) 15.0 6.0 1.6 0.9 49.7Cb) 18.4 8 .1 2.3 1.3 

AQO 300 150 80 300 150 80 

CO 

1992 8.9例 3.8 1.6 0.5 0.2 9.4!個} 5.1 2.3 0.6 0.3 

1993 11 .1 (b) 3.8 1.5 0.4 0.2 12.4(b) 4.6 2.0 0.6 0.3 

AQO 30，∞o 10,000 鉤'，0∞ 10，叫珀

Distance from the CIF main stack (m) 

1992 316 300 412 316 4]2 3]6 2∞ 224 224 3]6 

1993 632 361 316 300 447 539 224 224 200 224 

Notc: (a)The maximum I-hour average ppoolHl EAt-nt COEEEentrations WEre pPrEeeddi iddundez 1000wind dimdonjy m dwind Md stability B. 
(b) The maximum )-hour average pollutant ∞ncentrations were predicted under 29<f wind direction, 1'.4 m S-I wind and slab i1ily D. 
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Table 3.7b 

TabZe 3.7c 
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The maximum short term average pol1utant concen仕a世ons at 10 mPD and 
35 mPD were predicted between 200 m to 640 m from the CIF main stack 
也\der stab也ty D and wind speeds less than 2 m S-1. 

For all pollutants, the predicted maxiinum short and long term average 
concen仕a世ons at 10 mPD and 35 mPD are within the AQO limits. 

The maximum 1-hour pollutant concen甘ations wi11 be at the Castle Peak 
Firing Range Boundary predicted at night-世me，也'lder Stability F and 
1 m S-1 wind speed. The actual night-time 位r quality 垣lpacts 台om the CIF 
are likelyωbe less than 70% of the predicted ma越mum hourly pollutant 
concen仕ations， as the cremator unit is not planned to be in opera世on at 
night. 

The maximum annual concentra世ons were predicted at the proposed 
chemical waste bulking facility in the SIA. The da旭 presented in 
Appendix A shows that the predicted short and long term pollutant 
concentrations are well below the respec世ve AQOs. 

The percentages of the 1-hour AQO attributable to the CIF for N02 and 502 

at 10 mPD and 35 mPD are given. in Table 3.7b. The percentage of 1-hour 
AQOs for 502 and N02 at Siu Lang Shui, Lung Tsai and at the boundary of 
the Cast1e Peak Firing Range is given in Table 3.7c. 

Aír Qualíty Impacts (% 01 l-hour AQO) fr01H CIF at 10 mPD and 35 mPD 

502 N02 

3.5 4.5 

3.9 5.0 

Air Quality Impacts (% of l-hour AQO) from CIF at ARS 

Location N01 501 

Sîu Lang Shui 

Lung Tsai 

Firing R缸1ge Bound缸Y

7.1 10.7 

2.2 

9.0 

2.8 

11.5 

By comparing Tables 3.7b and 3.7c with Table 3.3c for Tuen Mun Area 38，扯
is c1ear 出at the contribution from the CIF is very low when ∞mpa叫 with

other existing and planned sources in the area. L 

The modelling r叫叫lowth叫le CIF, with a st心 of 60 m, wi11 not I I 
present adverse short or long term air quality impacts to the surrounding L ,-, 

area. Emissions are acceptable in terms of the HK AQO and will not lead to r -', 

constraints on existing and future landuses. 
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3.8.1 

3.8.2 
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CONCLUSIONS AND RECOMMENDATIONS 

COffclusioffS 

Dust 泊中ac包台om the construc位on of the CIF are predicted to be within the 
AQOs, the nearest ARs are at least 1.8 km from the site. 

The poten世al short and long term air quality 誼lpacts from the CIF during 
its opera位onal phase to the surrounding environment were predicted using 
1992 and 1993 sequen:世al hourly meteorological data obtained for Lau Fau 
Shan. The modelling results show that, for the substances covered by the 
AQOs, the CIF with 60 m stack and opera世ng at fullload and at the 
proposed emission limits will not lead t。但r quality impacts to the 
surrounding environment or to the identified ARs which exceed the 
established standards. 

Area 38 has beeri designated for speda1 indus甘ies and aerial emissions will 
be generated, inter alia, from a power station, a cement works and a steel 
works within a few hundred me仕es of the CIF. The close proximity of 
several other sources will make e任ec世ve ambient air quali句， monitorirtg 
di丘icult due to the problem of identifying the origin of emissions. 

However, ambient monitoring would s世11 provide a valid indication of 
deteriora位ngair 午lality in the area and could be used to record levels of 
identified pollutants at residential sites. 

Operations at the CIF will involve 仕ansport， recep世on， handling, storage 
and removal of material戶 that could give rise to significant fugitive 
par世culate emissions. These materials will consist of scrubber and water 
treatment reagents, bottom ash from the incinerator and dewatered sludge 
from the wastewater treatrnent plant. 

During the 仕ansport and handling of clinical wastes and animal c.arcases, 
odour nwsance to -the surrounding area is possible if adequate controls are 
not a pplied. 

Recommendations 

As the exi.sting air quali句7 in the vicinity of the CIF site is a1ready poor due 
to high dust levels, it is recommended that: 

good on-site management and dust suppression measures should be 
adopted to minimize additional dust emissions to the surrounding area 
during 世時 construction of 也e CIF. 

In addition, to control fugitive emissions during the operatîon of the CIF, it 
is also recommended that: 

the wastewater treatment plant and the potential incinerator dust 
sources of the CIF should be enclosed and these areas operated under a 
negative pressure to'ensure a11 exhaust air is either fi1tered before 
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discharge to atmosphere or drawn 甘llOUgh the incinerators before 
being emitted to the surrounding area via 由e stack. 

To prevent odour nuisance from incoming w的tes， it is recommended that: 

all wastes should be 控ansported to the CIF 語 seale是 contaÎI時怨怨

order to ensure no odou室副主isance 泊 ARs en-route. A11 clinical wastes 
and animal carc泌的 sho澄ld be handled within 自e main incinerator 
buildings where a negative pressure is ma扭扭扭ed to prevent fugitive 
emlSslons. 

An EM&A programme should be developed which can be applied to: 

cons甘uction dus丸 ambient air qualîty (for stack gas emissions) and 
operational odours. 
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4 LONG TERM HEALTH RISK 

4.1 INrRODUCπ'ON 

This Sect的1. provides an evalu甜on of potential health risks associated with 
atmospheric emissions from the proposed CIF not covered hy the AQOs. 
The evalua世on 臼 linked to the air quality assessment and is based upon the 
maximum long-term annual average and maximum hourly average 
concen仕a位ons of a range of substances. 

4.2 RIsK ASSESSMENT - THEORY 

4.2.1 Basic Concepts and D，ψnitions 

Risk assessment is the means of evaluating the toxic properties of a 
substance and the human exposure to it in order to ascertain the likelihood 
that exposed humans will be adversely affected, and to characterise the 
nature of the effects. Risk is the probab沮ity of injury, disease, or death 
under specific exposure drcumstances. It may be expressed in quan位ta位ve

terms, taking values from zero (certainty that harm will not occur) ~o one 
(ce討ainty that it will). In many cases risk: can only be described 
qualita世vely， as "high", "low", 11仕ivial ll， etc. 

Almost all human ac位vi位es ca訂y some degree of risk. Many risks are 
known with a rela世vely high degree of accuracy, because data have been 
collected on their historical occurrence. Table 4.2a lists the risks of some 
common activi位的. The risks associated with many other activi世es，

including the exposure to various chemical substances, cannot be precisely 
assessed and quantified. AIthough there are considerable historical data on 
the risks of exposure to high doses of chemicals and some 句rpes of exposure 
(eg the annual risk of death from inten世onal overdoses or accidental 
exposures to drugs, pes位cides， and indus仕ial chemicals), such data are 
generally res仕icted to those situa世ons in which an expos叮e resulted in an 
observable form of injury. Assessment of the risks of levels of chemical 
exposure that do not cause an immediately observable form of injury or 
disease, (or on1y minor forms such as transient eye or skin irritation) is far 
more complex, irrespective of whether the exposure may have been brief, 
extended but intermittent, or extended and continuous. It is the latter type 
of risk assessment activity that is considered in this Section. 

Risk statistics are given here as the average over the whole population of 
Great Britain, except where there is a specific small group exposed (eg rock 
climbers). The figures are given as the chance in a million that a person 
will die from that cause in any one year, averaged over a whole lifetime 
(except where otherwisé stated). 
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TabZe 4.2a ExampZes of IndividuaI Risks 

Causes Risk per million per year 

A11 cau但s (mainly illness from natural causes) 
C但也r

fThese figures v缸y greatly with age) 

A11 violent causes (accldent, homicide, suiclde 討c)

Road aα:iden包

Acådents in private homes (average for 仗cupants

only)蛤

Fireor fl缸ne (組1 可pes)"

Drowning-
Gas incident (fire, explosion or carbon monoxide 
poisoning) 
Excessive ∞祠，

Ughtning 

11,900 
2,800 

396 
100 

356 nHJ44 

1.8 
8 
0.1 

Accldents at work - risks to employees 
Deep-sea fishlng 机JK vessels) 
Coal extraction and manufacture of solid fuels 
Cons仕uction

All manufacturing industry 
0飽ces， shops, warehouses etc ins戶cted by 1但al

authori世es

880 
106 
92 
23 

4.5 

Lei個re-討sks to pa祖cipants during active years 
Rock climbing (assumes 2∞ ho山"S climbing per 
ye缸)

Canoeing (assumes 2∞ hoUl'S per year) 
Hang-gliding (average par世cipant)

Source: The Tolerabili.句 of Risk from Nuc凶r Power Stations, Health and Safe句 Executive

(HSE) (excerpt 薑 OPSh必nitor series DH4 No 11, 1985, and Registrar-General for 
S∞tlJlnd， Annual Report, 1985). 

8,000 
2,000 
1,500 

The term "safe", in its common usage, means "without risk". In technical 
terms tl吐s common usage is misleading because science cannot ascertain the 
conditions under which a given chemical exposure is likely to be absolutely 
without a risk of any type. The latter condi世on， zero risk, is immeasurable. 
Science can however, describe the conditions under which risks are so low 
出at they would generally be considered to be of no practical consequence to 
members of a population. As a technical matter, the safety of chemical 
substances, whether in fl∞d， drinking water，缸I or the workplace, has 
always been defi.ned as a condition of exposure under which there is a 
Tradiα1 certainty" that no harm will result in exposed individuals. 

These conditions usually incorporate large safety factors, so that even more 
intense exposures than those defined as safe may also 也rry extremel y low 
risks. We note that most "safe" exposure levels established in this manner 
are probábly risk-free, but science has no tools to prove the existence of 
what is essen位ally a negative condition. 

Another concept concerns classification of chemical substances as either 
可afe ll or 、nsafe" (or as "toxic" and "non-toxic"). This type of classification, 
while common, is highly problematic and potentially misleading. All 
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4.2.2 

substances, even those which we consume in high amounts every day, may 
be made to produce a toxic response under some condi位ons of exposure. In 
世吐5 sense, many substances are toxic. The 旭lportant ques世on is not simply 
that of to泊city， but rather that of risk ie, the probability that the toxic 
proper世es of a chemical will be realised under actua1 or an世cipated
condi世ons of human exposure. To answer the la社er ques位on req凶res f訂 J

more extensÎve data and evaluation than the characterisation of toxicity. 

The Components 0/ Risk Assessment 

Risk assessment can be divided into four major steps: 

hazard iden位自cationj
do鉛-response evaluation; 
exposure assessmenti 
risk characterisa世on.

Each is discussed in the following sec世ons.

Hazard lden訂戶cation

Hazard iden且自cation is the process of determining whether human 
exposure to a chemica1 could cause an inαease in adverse health conditions. 
It involves characterising the nature and s甘ength of emissions, selecting a 
set of "indicator" chemica1s, gathering and evaluating data on types or 
hea1th injury or disease that may be produced by a chemical and on the 
condi位ons of exposure under which injury or disease is produced. 

Dose-Response Evaluation 

Dose-response evaluatiori involves quan世fying the relationship between the 
degree of exposure to a substance and the extent of toxic i叫ury or disease. 
Data is derived from animal studies or, less frequently, from studies in 
exposed human populations. 叮lere may be many di丘erent dose-response 
relati.onships for a substance if it produces di任erent toxic e任ects under 
different condi位ons of exposure. The risks of a substance cannot be 
ascertained with any degree of confidence un1ess dose-response rela位ons
are quan世fied， even if the substance is known to be "toxic". 

Exposure Assessment 

The purpose of an exposure evaluation is to determine the intake of each 
indicator chemical by poten位ally exposed popula世ons. 甘心 involves

characterisation of the major pathways of contaminant transport leading 
from the stack to the points of exposure. Exposure evaluation considers 
various routes of chemical release and migra位on of contaminants from the 
site to targeted populations by: 

evaluating fate and 仕anspo討 processes for the indicator chemicals; 
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establishing likely exposure scenarios for each medium (eg 剖I， diet, 
etc)i 

detennining the concen仕a世ons of the indicator chemicals in each 
medium; 

determining exposures to potentially a侮cted pop叫a位onsi

calcu1a世ng maximum short-term or average lifetime doses and 
resultant intakes. 

The resultant doses to and intakes by potentiaIly exposed popula世ons 訂e

calculated once exposure concentrations in all relevant media have been 
determined. Dose is defined as the amount of chemical contacting body 
boundaries (skin, lungs, or gas仕ointes自'tal tract) and intake is the amount of 
chemi臼1 absorbed by the body. When the extent of 姐姐ke from a dose is 
unknown, or cannot be estimated, dose and intake are taken to be same 
(100% absorp世on from con怯ct).

Risk Characterisation 

Risk characterisa世on generally involves the 詛tegra位on of the informa世on
and analysis of the first three steps. Risk is generally characterised as 
follows. 

For non-c缸cinogens， and for the non -carcinogenic effects of 
carcinogens, thè margin of exposure is es世mated by dividing a 
derived "safe" dose by the es世mated daily human dose. 

For carcinogens, risk is estimated against the human dose by 
multiplying the actua1 human dose by the risk per unit of dose 
projected from the dose-response modelling. A range of risks might 
be produced, using di丘erent models and assump組ons about dose­
response curves and the -rela位ve suscep世.bili位es of humans and 
animals. 

Although this step can be more complex than is indicated above, especially 
if issues of 世ming and duration of exposure are in控oduced， the margin of 
exposure and the carcinogenic risk are the ul世mate measures of the 
likelihood of human injury or disease from a given exposure or range of 
expos叮的.

4.3 瓦4ZARD IDENTIFICATION 

4.3.1 lntroduction 

This Sect的n presents a 台amework for the evalua位on of the potential human 
health effects associated with exposure to atmospheric emissions from the 
CIF. Substances of concern are first classified into two groups, based on 
their toxicological properties, ie, whether or not they are considered to be 
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carcinogenic. Assessment criteria are then developed for each type of 
toxicologica1 e丘ect.

4.3.2 Substances of Concern 

The CIF will be designed to meet the proposed atmospheric emission limits, 
this involves compliance with proposed emission standards for the 
substances listed previously in Table 3.5a. 

The impac包 of tota1 par組culates， CO, NOx' 502 and lead have a1ready been 
assessed in Section 3 in rela位on to the AQOs. The 誼\pacts of the rem且ning
substances are assessed 扭曲is Section. 

4.3.3 Categorisation of Health Effects 

Introdudion 

For the purpose of the assessment, the substances of concern were classed 
within two categories, depending on whether they e油ibited carcinoge~c or 
non-carci.nogenic behaviour. Some substances were included within both 
categories. 

A carcinogenic health e丘éct can be produced through the mechanisms of 
initia世on or promo世on. Genotoxic substances induce cancers by 臼using

muta位ons in DNA, whereas non-genotoxic subs旭nces cause ini世ated cells 
to proliferate or di丘eren世.ate. The two mechanisms differ in that their 
modes of ac位on lead to fundamenta1I y di在érent techniques for risk 
assessment. On the one hand, genotoxic substances are generally 甘eated as 
carcinogens for which there is no threshold below which carcinogenic e任ects

are not manifested; in other words, zero risk is assoåated with zero 
exposure. However, non-genotoxic substances are 甘eated as substances 
which can be tolerated by the receptor up to some finite concen甘a世on or 
dose, beyond which toxic e任ects are then manifested. In this study, we 
have assumed a non-threshold approach for a11 carcinogens，妞， a11 
carcinogens are considered to be genotoxic. 

Non -carcinogens are also believed to operate as threshold substances, in 
that a physiological reserve 臼pacity exists within the receptor (represented, 
for example, by a large number of ce11s performing the same func世on)
which must be .depleted before clinical manifestations occur. Thus the 
receptor can tolerate doses below a certain finite value, with onIy a limited 
chance of the expression of toxic effects. 

The dose-response relationship presented above is discussed further below. 

的se Response Relationships 

One of the fundamental principles of toxicology is the dose response 
rela世onship. For 討的lally a11 substances, there is a direct relationship 
between the exposure levels (and dura位on) and the severity of the toxic 
effects produc~d. 的 the exposure level (and/or dura世on period) is 
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4.3.4 

lowered, for the great majority of toxi.c e丘ects， norma1ly a point is reached 
at which no detectable e能ct occurs. This is termed the threshold dose, no 
e任éct level or "Reference Dose" (RfD). Not all biological changes produced 
by a chemica1 are of relevance to human hea1th, and therefore it is often 
helpful to distinguish between a no e任éct level and a no significant effect 
leve1. Toxicity studies often permit the direct iden世fication of the no effect 
and/or the nO significant e任e.ct level, or, on 凹trapolation of the data 
produced from such studies to lower doses, there a ppe訂'S to be a probable 
no e丘éct level. A safe句r factor is then norm叫lyin仕'oduced to allow for 
unce吐血世es in the extrapola位.on process. 
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For genotoxic substancesi there are theoretica1 grounds fòr presuming that 
there may not be a 仕ue no e丘éct level. For these carcinogens a virtually 
詢台 dose must be calculated instead. Many authorities have taken the 
討rtually 詞fe do鉛 to be that level of a substanæ which will produce not 
more than .one cancer death per one hundred thousand or one million of the 
human popula位on per annum. This may also be expressed as an 
individuaI's life位me excess cancer risk. 

Where a no e任ect level cannot be demons甘ated exp位imen坦lly，

mathema且也1 models have been developed, p訂世α.ù缸ly in the USA, to 
enable a worst case extrapola世on from high doses to much lower exposures 
to be made. Using such ca1culatio肘" the USEP A has also ranked substances 
causing cancer in animals using so ca1led potency factors. 的 shown in 
Section 4.5.1, there is a discrepancy between the results f:rom different 
mathema世cal models and often the results seem to be at variance with 
mechanis世c and epidemiological 缸ldings. Consequently, these models have 
not 50 far found favour among legislati.ve authori位es in Europe, where 
safety factors 缸e s且1 the preferred altema世ve approach for allowing for 
uncertain位的 in extrapola位on.

Concern is often expressed about the hazard to health from exposure t。
mixtures of suhstances, rather than individua1 substances. There is no 
agreed procedure among toxicologi.sts for estimating such a hazard. 白le

toxic e任écts of two substances in corrtbination may be the sum of the 
ind.ividual toxici世es， ie addi位vei more than the sum, ie synergistic or less 
than the sum, ie antagonistic. Synergism appe缸s to be, in practice, a very 
much less common phenomenon than a noticeable combined effect or an 
addi世ve effect. However, since there is a lack of direct data on most 
chemical combina位ons， the most reasonable s~ategy is to assume that 
chemicaIs which a丘ect the same target organ, in a similar manner, will have 
addi世ve tox:ici位的.

Health Criteria for Non-Carcinogens 

Introduction 

The USEP A has published Reference Concentra位ons (RfC) for a v缸iety of 
substances. The RfCs are a provisional es世mate of the daily exposure to the 
popula且on (including sensitive subgroups) that is likely to be without an 
appreciable risk of adverse effects during a lifetime. The RfC is typically a 
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Table 4.3。

No-Observed-Adverse-Effect-Level (NOAEL) or a Lowest-Observed-
Adverse-闊的-Level (LOAEL), with an adjustment to account for possible 
areas of uncertainty. RfCs will be used, wherever possible, for all 
substances of concern and are listed in Table 4.3a. 

Chronic Reference Concentrations 

Substan(e RfC (mg m-.1) 

Hydrogen Chloride 

Mercury 

Lead 

7 X 10-3 

3 x 10'" 

1.5 X 10-3 削

Note: (a) N甜。nal Ambient Air Quality Standard. Quarterly aVI臼age.

Lnng-term Air QuaIity Standards 

Where chronic RfCs are not available, occupational exposure limi包 provide

a reasonable basis for calcula且ng safe air concen甘a泣。n standards，臼lled

Long-term Air Quality Standards or LAQS in this Sectíon. 

There is an 區中。此ant considera世on with respect to this approach, the key 
toxidty data used for determining an occupational exposure limit may be 
either actua1 data on workers (where exposure is normally not greater than 
50 hours per week) or animal toxidty data. In the latter case the exposure 
to the chemica1 is usually in the d.iet seven days per week, as it is intended 
句rpically， to simulate con自lual daily exposure to the chemical (albeit not by 
the ìnhalation route). 

Information on the e丘écts of workers regularly exposed to a substance, if 
reliable, are highly valid; consequently, a relatively sm剖1 safe句， factor may 
be in仕oduced in set位ng a workplace standard. There may be difficul世es，

however, in extrapolating such findings to a 24 hour per day, 7 days per 
week, 52 weeks in the ye缸 exposure. As a consequence, the findings from 
the continuous exposure of animals may be more direct1y relevant. 

As a result of the delibera位ons of the na世ona1 committees (in the UK, the 
WATCH and ACTS Cömmittees) on the precise criteria which have been 
used to set occupational exposure limits, the basis for the decision on the 
level to be 凶ed for a particular chemical usually cannot be iden且也ed. Thus 
it is not possible to establish, for each chemica1 of interest, the legi世macy of 
using the occupa世onal expos叮e limit to calculate an LAQS. 

A solu世on to this problem is to take the occupa世onal exposure limit figure 
and divide hy a 但fe句， fador allowing for the following factors. The 
dura世on of exposure per week could be as much as 168 hours (7 x 24 hours) 
rather than 40 hours (5 x 8 hours). Moreover exposure might extend to 52 
weeks in the year as opposed to an average working ye訂 of 44 weeks (but 
see below). On these grounds the minimum safety factor wou1d be 4.96 (ie 
168/40 x 52/44) although, on the basis that in prindple there may be no 
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recovery period between exposure sessions, a safety factor of 10 might be 
considered more reasonable. 

5econdl y, a com ple蛤 spe仕阻，.of the population (eg children, the elderly, 
those with diseases, such as asthma世cs) could be exposed rather than just 
healthy workers between the ages of 16 and 65. A safety factor of 10 should 
be in甘oduced to allow for possible v訂iab也ty in human response to 
îndividua1 chemica1s in ~ther spheres of toxicological safety calculations, eg 
establishing safe residues of additives, pes位cides and drugs in food for 
human consumption. 

Combining the two se包 of safety factors from the above (ie 10 x 10), we get 
an environmental LAQS which is 1/1∞th of the OEL. In the UK two types 
of "shift" OELs 缸'e dis位nguished: ∞cupationa1 exposure s個nd缸ds (OESs) 
and ma迦lum e~posure limits 仙也Ls). The req凶自凹的 for ∞mpliance

are more stringent for MELs, ie: it is a lega1 0任énce to exceed the MEL at 
any time (COSHH RegUlations 1989). MELs are set for those chemicals 
where the nature of the toxicity is of P缸蜢α11訂 concern and/or there is 
some doubt about the actua1 no e侮ct level. The e任ect of set世ng an MEL is 
to inαease the emphasis on the con仕01 in the workplace of the airbome 
levels of a chemical. In practiα 也is produces an addi世ona1 safety factor of 
up to 5 for chemica1s which have MELs over those which have OES values. 
It can be argued therefore that in calcula位ng environmental LAQSs for 
substances with MELs, a 組fe句， factor more than 1∞ should be employed. 
Ase任éctively an addi世ona1 factor of up to 5 is achieved in the workplace by 
跨世ng an MEL, this factor has been used 泊甘ûs assessment in detennining 
an environmentaI LAQS for those chemicals listed as having MELs in HSE 
Guidance Note EH 40/92 (ie a 鈍fety factor of 500 (10 x 10 x 5) is used to 
set the LAQS). Such an approach to setting LAQS, although admi仕edly
somewhat 缸bi甘位y，. errs strongly on the side of conservatism, which infers 
that should air concen甘'ations meet the LAQSs，扯 is safe to assume that no 
health e在écts would occur. 

Calαliating LAQSs in this way meets an 誼\po此ant practical need in that it 
a1lows a guideline level to be iden世fied very simply for the great majority of 
substances of concern. It is worth emphasising the OELs 台om which such 
LAQS values are derived are based on the extensive delibera世ons of 
experienced toxicologis臼.

Applying the above approach for set世ng LAQSs (ie for substances with 
occupa世onal exposure standards LAQS = OEL/1∞ and for those substances 
with maximum exposure limits LAQS = MEL/500) to the substances of 
concern, it is possible to make an assessment of the likelihood of any human 
haz訂d arising 台om atmospheric emissions 台om the proposed CIF (see Table 
4.3b). It should be noted in considering this data, that in the case of metals 
the assump世on has been made, in the absence of definitive data to the 
contrary, that the worst 臼se situation pertains, namely that they occur in air 
as their most toxic inorganic salts. In reality most are likely to exist as the 
metal itself or the metal 0通de or metal chloride. 
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TabZe 4.3b Long-tenn Air Quality Standards Based on Occupational Exposure Limits 

Substance OEL (mg m-.J) LAQS (.ug m-l ) 

Carbon mono泊de 55.00 550 
To旭i 戶rticu1ates 5.00 50 
Oxides of nitrogen 5.00 50 

SLueiapd hω ur dioxide 5.00 50 
0.15 0.3 

Hydrogen bromide 
Hydrogen fluoride 
Copper 0.20 2.0 
Manganese 1.00 10.0 
Nickei (a) 0.50 1.0 
Arsenic (。 0.10 0.2 
Hydrogen sulphide 0.66(.星)

Cadmium 0.05 0.1 
Merαuy 0.05 0.5 
Chlorine 1.5 15 
Antimony 0.50 5.0 
Fluorine 
Zìnc'制 5.0 50 
Chromium III 0.50 5‘0 
Chromium VI個} 0.01 0.02 

Notes: (a) Substances have 個 MEL.

(b) As zinc 0:泊de.
(c) OdOUI Threshold 

Other Air Quality Standards Used 句 Non-HK Autho討ties

The US EP A has laid down a number of ambient air quality standards and 
these are set out in Table ι3c， alongside the Air Quality Guidelines of the 
World Health Organisa位on (\J性iO) for Europe (Air Quali句 Guidelines for 
Euro戶~， WHO Regional Publica話。肘， European Series No. 23, 1987). The WHO 
Guidelines are intended to be used both for risk management decisions on 
existing emission sources and in the planning process. Compliance with the 
guideline value "wilI not have adverse effects on human health and, in the 
臼se of odorous compounds will not αeate a nUÍsance of indirect hea1th 
significance". Nonetheless, "highly sensitive groups, especiaIly 泊lpaired by 
concurrent d.isease or other physiologicallimita位ons may be a任écted at or 
near concen仕ations referred to in the guideline values". 

It can be seen that the US EP A values are higher than the calculated LAQS 
values. The WHO guideline values are comparable to the LAQS values for 
the m吋ori句 of substances, but substantial1y Iower for cadmium. 
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Table 4.3c Comparison 01 Calculated IAQS 叫的 Intenl.ational Guideline Values 

WHO Air Quality US EP A Air Quality 
LAQS Guideline Value Standards 

Substance (μg m-l) (μg m-J) (,ug m-3) 

Caxbon monoxide 550 
To個1 partîculates 50 
Oxides of ni仕ogen 50 150 100 
S叫phur dioxide 50 5。但} 80 
Hydrogen chloride 7.0f。
Lead 0.3 0.5 1.5 

Hydrogen bromide 
Hydrogen fluoride 
Copper 2.0 
Manganese 10.0 1.0 
Nickel 1.0 
Ars缸吐c 0.2 
Hydrogen sulphide 0.66 
Cadmium 0.1 1.0 X 10-3 

MerCt.泣7 0.5 1.0(b) 0.3(C) 

Chlorine 15 
Antimony 5.0 
Fluorine 
Zinc 50 
Chromium III 5.0 
Chromium vl 0.02 

Note: (a) Assurnes combina且on with P缸ticulates.

(b) Ind∞r 也 only.

(c) Chronic R自己.

Short-term Air Quality Standards (SAQS) 

The US EPA has published subchronic RfCs for a v缸ie可 of substances. 
These are presented in Table 4.3d and will be used wherever possible. 

Tab.le.4.3d Subchronic RfCs 

Substance RfC (mg m-l) 

Hydrogen Sulphide 

Mang血的e

Mercury 

9 X 10-3 

4 X 10-i 

3 X 104 

Short-term exposure limits (STELs) have been published by the HSE for a 
number of substances. For the purposes of this assessment, STELs have 
been used to calculate short-term air quali可 standard (SAQSs) against 
which peak hourlyaverage concentrations can be compared. STELs inc1ude 
a margin of safety to take into account differences in individual sensitivities 
to exposurei therefore it is proposed to use STEL/I0 as the SAQS (B何dg，白， ] 

W, Consideration of the Possible Impact on Human HeaIth VoI. 1, Pr，∞if 0/ 
Evidence, Rφse to Energy Plant., Belvedere, Bex旬~ 1992) where subchronic 
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RfCs are not. available. A summary of STEL and SAQs va1ues for the 
substances of concern is presented in Table 4.3e. 

Table 4.3e SAQS Values 

Substance STEL (mg m-s) SAQS(μg m-3) 

Chlorine 3 300 
Fluorine 1.5 150 
Zinc 10' 1,000 
Carbon mono泊de 330 33,000 
以id臼 of nì甘。gen 9 900 
Sulphur dioxî.de 13 1,300 
Hydrogen chloride 7 700 
Hydrogen 宜uoride 2.5 250 
Manganese 3 3∞ 
Tin 4 4∞ 
Mern且γ 0.15 15 
Hydrogen bromide 10 1，∞o 
Hydrogen sulphide 21 2,100 

4.3.5 Health Criteria for Carcinogens 

Cancer Potency Factors 

們
們
U
F
U
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For chemicals exhibi世ng carcinogenic effetts, US EPA's Carcinogen 
Assessment Group (CAG) has developed cancer potency factors to estimate 
the excess life位me 臼ncer risks associated with various levels of expos叮e to 
poten世al human carcinogens. The 臼ncer potency factor" (CPF) is a number 
which when mul世plied by the lifetime average dose of a potential 
carcinogen, yields the lifetime cancer risk resul世ng from exposure at that 
dose. 
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In prac世ce， cancer potency factors are derived from the results of human 
epidemiological studies or chronic animal bioassays. The data from animal 
studies are fi.tted to the linearised mul世stage model and a dose-response 
curve is obtained. The low-dose slope of the dose-response curve is 
subjected to various adjustments, and an interspecies scaling factor is 
applied to derive the cancer potency fador for humans. 

Dose-R臼ponse Models 

If a par世cular type of damage occurs to the genetic material ρN A) of a cell, 
that cell may undergo a series of changes that eventually resu1t in the 
production of a tumouri however, the time req"凶red for all the necessary 
transi位ons that culrninate in cancer may be a substan世al por位on of an 
animal's or human's lifetime. Carcinogens may a1so a丘éct any number of 
the transitions from one stage of cancer development to the next. Some 
carcinogens appear capable 0叫y of initia世ng the process. Others act only at 
later stages, the natures of which are not well known (so-called promoters 
may act at one or more of these later stages) and some carcinogens may act 
at several stages. 
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Several mathematical models have been developed to estimate low dose 
risks from high dose risks. Such models desαibe the expected quanti個世ve
rela世onship between risk at the dose of Înterest. The accuracy of the 
projected risk is a func世on of how accurately the mathema且CaI model 
describesthe 甘ue， but immeasurable, relationship between dose and risk at 
the low dose levels. 

Various models may lead to very di任erent es世ma世ons of risk. None is 
cherr吐cal-specific; 也at is, each is based on general theories of carcinogenesis 
rather than on data for a specific chemical. None can be proved or 
disproved by current scien世fic data, although future results of research may 
increase our understanding of carcinogenesis and help in refining these 
models. Regulatory agencies current1y use one-hit, mul世s旭詐， and probit 
models, although regu1atory decisions are usually based on results of the 
one-hit or mul世stage models. Multihit, Weibull, and logic models for risk 
assessment, ha ve a1s0 been used. 

If these models are applied to the data for a hypo出etical chemical, the 
following estimates of life世me risk for male rats at the dose of 
1.0 mg kg-1 day-l are derived. 

Model Applied 
Onehit 
Mul世stage

Multihit 
Weibull 
Probit 

Lifetime Risk at 1.0 mg 峙.-1 day-l 
6.0 x 10-值 (one in 17,000) 
6.0 X 10-06 (one in 167,000) 
4.4 x 10圓的 (one in 230,000 
1.7 x 10-個 (one in 59 million) 
1.9 X 10-10 (one in 5.2 billion) 

There may be no experimental basis for deciding which es位mate is Closestto 
the truth. Nevertheless, it is possible to show that the true ris~ at least to 
animals, is very unlikely to be higher than the highest risk predicted by the 
various models. 

In cases where relevant data exist on biological mechanisms of ac世on， the

selection of a model should be consistent with the data. However, in many 
cases such da個缸e ve可 limited， resul世ng in great uncertainty in the 
selection of a model for low dose ex甘apola世on. Understanding of the 
mechanism of the pr俱ess of carcinogenesis isα.rrrently q凶te limited. 
Biological evidence, does indicate the linearity of tumour ini位a位on，

consequently linear models are frequent1y used by regulatory agencies. 

The one-hit model always yields the highest es世mate of low dose risk. This 
model is based on the biological theory that a single "hit" of some minimum 
α旭cal amount of a carcinogen at a cellular target, namely DNA, can initiate 
an irreversible series of events that ,eventually lead to a tumour. 

The mul世stage model, which yields risk es世mates either equal to or less 
than the one-hit model, is based on the same theory of cancer initiation. 
However, this model can be more flexible, allowing considera位on of the 
data in the observable range to influence the. ex甘apolated_risk at low dose. 
It is also based on the multistage theory of the carcinogenic process and 
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thus has a plausible scien位fic basis. The US EP A generally uses the 
linearised mul位stage model for low dose ex甘apolation because its scientific 
basis, although limited, is considered the s仕ongest of the currently available 
extrapolation models. This mQdel yields estimates of risk that 缸e

conserva位ve， represen世ng a plausible upper limit for the risk. In other 
words, it is unlikely that the lIactual".risk is higher than the risk predicted 
using this model. 

Thus, cancer potency factors based on ex廿apola世on and fit位ng of dose­
response da個 using the linearised mul世stage model pro討de plausible 
es世mates for the upper limits on lifetime risk. While the actua1 risk is 
u叫ikely to be higher than the es世mated risk, it could be considerably lower. 

Assessment Values 

A surnmary of the CPFs used in the assessment in presented in Table 4.3f. 

Table 4.3f lnhala釘ion Cancer Potency Factors 

4.4 

4.4.1 

Substance 

PCDD/PCDF 削

Nickel(的

Arsenic'c) 

Cadmium 

Chromium VI 

Notes: (a) For 2,3,7,8-TCDD. 

αF ((mg kg-1 d叮叮叮

1.56 X 10+1:6 

8.40 X 10-01 

5.00 x 10心1

6.10 X 10+00 

4.10 x 10~ 

(b) Assum臼 Nì present as a refinery dust, Class A caI'cinogen, IRIS. 
(c) Class B1 ÔU'cinogen, Integrated Rísk Information System database. 

ExPOSURE AND RISK ASSESSMENT ME11l0DOLOGY 

Assumptíons Conceming Exposure 

For each significant exposure pathway identified, the magnitude of potential 
exposures to individuals was estimated. Environmental concentrations of 
each chemical of concern at the point of exposure were quan世fi.ed and the 
amount of exposure to poten位al receptors estimated. Predic位on of 
environmental concen甘a世ons at the exposure points involved the 
quanti血cation of the amounts of chernica1s that may be released into the 
environment by the proposed CIF, evaluation of the transport and fate of 
each chemical in the identified medium, and the derivation of 
concentra位ons at the point of exposure. Thus for each substance and each 
significant exposure pathway, the assessment es位mated environmental 
concentrations at the selected exposure points. 

For each exposure pathway, it is irnportant to identify the Maximum 
Exposed Individual (MEI). The MEI is a hypothetical individual whose 
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iden世tyw也 V位Y with each pathway. In this assessment a conserva世ve
assumption is made that the MEI is a permanent resident in the 缸ea of 
ma沿mum concen仕a世on. The MEI is therefore that individual who would 
be expected to "experience the greatest risk and, therefore, require the 
greatest protection. 

4.4.2 lnhalation 

Non-Carcinogenic Health Effects 

As described in Sec均n 4.4, the αiteria for characterising non-cardnogenic 
health e任écts is taken as OEL/100 or MEL/5∞ for long-term exposures and 
STEL/10 for short-term exposures. For this assessment, the concentration 
of the emitted substances, at the point of maximum impacιwas in each 
個se compared against the appropriate standard and, where appropriate, 
against other air quality standards. 

Carcinogenic Health Effects 

The eql泊位。ns used for the calcu1a世on of unit carcinogenic risk are taken 
írom Risk Assessment Guidance for Superfund Human Health E叫ωtion Manual 
Part A, USEPA, 1989 and are as follows: 

Risk = Poten句 x Inhalation Exposure 

TotaZ Dose lnhalation Exposure = 
Body Weight x L和ime

and 

Dùth = C.z x IR x ED x EF x LF 

Where: 

Dinh . = total dose (mg); 
Ca = concen仕'ation in air (mg m-3)i 
IR = inhala泣。n rate (m3 day-l); 
ED = exposure duration (a); 
EF = outdoor expos叮e factor (dimensionless). 
LF = lung absorbtion factor (dimensionless) 
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The input data for the calcula世ons were as follows: 

Outdoor exposure factor = 
A verage hùman life世me = 
A verage adult body weight = 
Volume inhaled daily = 
Exposure dura世on = 
Cancer poten句7 factor: 

0.7 
70 ye位S

70 kg 
20 m3 person -1 day-1 
月 ye缸S

See Table 4勾

Lung absorption factor: 

Arsenic = 0.30 
Cadmium = 0.40 
Nickel = 0.75 
Chromium VI = 0.25 
PCDD/F = 0.35 

The outdoor exposure factor takes account of the fact that an individual 
spends at least as much time indoors as out of doors and is therefore 
exposed to lower concentrations of chemicals via the inhala世on route. This 
assessment follows the US EPA recommenda位。n for a value of 0.7 for the 
outdoor exposure factor. 

4.5 RISK CHARACTERISAll0N 

4.5.1 lntroduction 

This Section examines and quantifies exposures due to 趴halation.

Conserva位.ve assump位ons were used for these calcu1ations, for example the 
point of the maximum impact of the CIF con位nuously operating at the 
maximum emis.sion rate permissable. This is the worst case scenario, thus 
maxirnising the dose received by an individual. The methodology used for 
risk deriva世on has been presented in Section 4. 

4.5.2 Exposure by lnhalation 

Non-Carcinogens 

Long-Term 

Predicted long-term concentra且ons 缸'e compared with the air quality 
standards presented and discussed in Section 4.4.1 (OEL/I00 or MEL/500). 
Table 4.5a presents a comparison of the maximum concentra世ons and 
LAQSs. 

The ra世o of the maxirnum concentration to the LAQS is an indication of the 
re~ative risk of adverse non-carcinogenic health effects. In all cases, the 
ratio is significantly less than uni句， indicating an addi世onal margin of 
safety on top of that introduced by the LAQS. 
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Table 4.5α COlnparison 01 Predicted Concentrations 叫的 IAQSs/RfCs

Concen缸ation (μg m-l) 

Substance Max. Predicted LAQS (RfC) Conc./LAQS 
Concentration 

Carbon monox:ide . 0.3 550 0.6 X 10-3 

Total P缸ticulates 0.2 50 4.0 X 10-3 

Oxides of nitrogen 1.3 50 26.0 X 10-3 

Sulphur d.ioxide 0.8 50 16.0 X 10-3 

Lead 0.30 X 10-3 0.3 1.0 X 10-3 

Hy曲。gen Chloride (RfC) 6.2 7.0 0.9 
Hydrogen bromide 0.02 
Hydrogen 宜.uoride 0.02 
Copper 0.30 X 10-3 2.0 0.15 X 10-3 

Manganese 0.30 X 10-3 10 0.03 X 10-3 

Nickel 0.30 X 10-3 1.0 0.3 X 10-3 

Arsenic 0.30 X 10-3 0.2 1.5 X 10-3 

Hydrogen sulphide 0.02 0.66 30.0 X 10-3 

Cadmîum 0.20 X 10-3 0.1 2.0 X 10-1 

M叮口.t.ry (R自己) 0.20 X 10-3 0.3 0.6 X 10-3 

Chlorine 0.2 15 1.3 X 10-1 

Antinomy 0.30 X 10-3 5‘O 0.06 X 10-3 

Fluorine 0.03 
Zinc 0.30 X 10-3 50 0.006 X 10-3 

Chromium III 0.297 X 10-3 5.0 0.06 X 10-3 

Chromîum VI 0.003χ10-3 0.02 0.15 X 10-3 

Short-Term 

Predicted short-term concentrations 缸'e comp缸ed with the assessment 

αiteria discussed previously in Section 4.3.4 and the modelling results 

shown in TabZe 4.5b. For all substances the short-term concen仕ation was 
below the respec世veαiterion， implying that no adverse short-term effects 

should arise. 

Table' 4.5b Short-term Effects 

Substance Max. Predicted Criterion ÚLg m-3) 

Concen缸ation(ug m-3) 

Chlorine 6.20 300 
Fluorine 1.24 150 
Zinc 0.01 1,000 
Hydrogen chloride 6.20 700 
Hydrogen fluoride 0.62 250 
Manganese{&) 0.01 0.4 
Tîn 0.01 400 
Mercuryω 0.007 0.3 
Hydrogen bromide 0.62 1,000 
Hydrogen sulphide(a) 0.62 9 

Note: (a) Subchronic RfC 
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Table 4.5c 

Carcinogens 

The previously outlined carcinogenic risk assessment methodology was 
applied to PCDD/PCDF, nickel, arsenic, cadmium and chromium. The 
emission levels were based on the proposed emission limits with each 
individual metal assumed to make up 20% of the total metals emission. 
The results of these calculations are presented in Table 4.5c. 

Cardnogenic Risk via Inhalation E符10sure

Substance Inhalation Exposure Lifetirne Riskta) Ufetime Risk仙
(mg kg-1day-l) 

PCDD/PCDF 2.26 x 10-u 3.53 X 10-9 3,53 X 10-9 

Nickel 4.50 X 10-1 3.78 X 10-4 。
Arsenic 1.80 X 10-1 9.00 X 10-7 4.50 X 10-6 

Cadmium 1.60 X 10-1 9.76 X 10-1 
。

Chromium VI 1.50 X 10-10 6.15 x 10-~ 。
Total 1.04 X 10-6 4.50 X 10-6 

Notes: (a) Assumes all meta1s emitted at 0.1 mg m-l (20% of to個lpert叫ssible emission). 
(b) Assumes arsenic emitted at 0.5 mg m-3 (100% of tota1 permissible emission). 

U nder the worst 臼se scenario and worst case exposure assump世ons， where 
arsenic is assumed to be emitted at 0.5 mg m-3, the carcinogenic risk due to 
inhalation is predicted to be 4.50 x 10-6 or less than 1 in 200,000. 

Possible Addítíve Effects 

The interaction, if it exists, between substances may take one of three forms, 
it may be additive, antagonistic or synergistic. 

The avaiIable literature on such effects is very limited and, where it does 
exist, is largely res出cted to the behaviour of metals in experimenta1 
animals. The application of such data to human studies is, at best, 
ques世onable. In the absence of any reasonable scientific basis for predicting 
antagonistic or synergistic reactions in complex mixtures, onIy examination 
of an additive model of toxiåty is consîdered to be jus世fied here. 

There are two related methods of making some quan世泊位ve assessment of 
the toxic impact of a mixture. The fir泣" that recommended by the HSE, is 
to use the following equa位on:

C啥 C司 C句 C_ 一
一一三 + 一一二 + 一-二 + 一一三 z λ 

L1 L2 L3 Ln 

Where C]I C2J C3....Cn= the airborne concentra世ons of each chemical and L], 
Lv ~....Ln = the 可afe leveIs" of each. If the total X is less than one the 
mixture is considered not to represent a health hazard; whereas if X is 
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greater than one steps should be taken to reduce the concentrations of one 
or more of the chemicals involved. 

For carcinogens, a conserva世ve ， additive evaluation is achieved using the 
"response吋ddi位。nll process, which simply sums the individuallifetime 
risks linearly to ref1ect the combined poten世al of cancer should a person be 
exposed to all of the substances over a life位me.

Total Excess Cancer Risk = Risk 1 + Risk 2 + Risk 3 + ...Ri法/1 n" 

Where: 

Risk 1 = Individua1 excess cancer risk from a life揖me exposure 
from the first po:豆豆tantj

Risk "n1t = Indivîdual risk of additiona1 catcinogens 

While the Itresponse-additi.onlt process is encouraged as a llfi.rs• cut" or 
screen 始 indicate 也越 a stochastic bioe能ct or cancer may occur from the 
exposure to multiple substances, it should be remembered that cancer risk 
coefficients are often ex鑫gg!虹ated in severity by at least one to two orders of 
magnitude. Most scientists believe that the linear rela世onship between dose 
and effect is veη7 conserva位ve in most cases and that ca1cu1ating risk always 
on the 95% confidence level, based only on positive data and ignoring 
negative data, and always assuming ~fe世me exposures will result in 討sk
coe的cients that are overly conservative. 

4.6 INTERPRETATION OF RIsK 

4.6.1 g
κ
 

-M R dI' 
。

5 ,', e p Y
B
制

Criteria 

There is con話是erable debate with 扭spect to what level of risk is considered 
to be 榜acceptablelt . The Royal Commission on Environmental Pollution 
(RCEP) has recently stated (Seventeen挽 Report: lncineration of Was拭去CEP，

1993): 

tlThere is a consensus among regul前ory authori拉伯 in the UK and USA 
that incremental risks of death greater than 1 in 10,000 (10-4

) are too high 
to be acceptable; and that a risk of 1 in 1，000，∞0(10勻 represents a 
reasonable upper bound beyond which measures to achieve a further 
reduction in the risk wouId not be jus討fied in terms of the benefit 
gained." 

Her Majesty's Inspectorate of Pol1ution (1-郎，到的 has set a target risk value of 
1 X 10-6 per annum for members of the general public, which is equivalent 
to a lifetime risk of 7 x 1。“5 0r 1 in 14,300 (Board Statement on Radiological 
Protection Objectives for Land -based DisposaI 問f Solíd Radio紹ive Wast，缸，
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National Radiological Protection Bω叫'， 1992). For the purposes of this 
assessment a target life世me risk of 1 x 10-5 or 1 in 100,000 has been adopted. 
This lies at the midpoint of the range in the USA and stated by the RCEP 
and is seven 世mes more s仕ingent than that used by fWIP. 

Evaluation 

Prior to the evalua世on of the risk assessment with respect to the adopted 
crîteria, it should be emphasised that the risks presented in Section 4 relate 
to carcinogenesis rather than fatality. Therefore, assuming a 50% 
probability of death following carcinogenesis, the risks presented in Section 4 
may be divided by two prior to comp訂ison with the αiteria. 

4.6.2 Dealing with Uncertainty 

The precise level of risk determined by the risk assessment methodology is 
s仕ongly dependent upon model selection, parameter selec世on and pathway 
speci自由tion. 訂le sensitivity of the calculated risk to model parameters is 
very variable, with some p訂ameters having a more profound effect than 
others. The approach used in this assessment has been very conservative in 
terms of the model speåfication and parameters adopted. This 
conservatism arises from a number of areaSj including: 

the assump位on that this individual spends all of his/her life in the area 
of maximum concentration; and 

the assessment of risk under the maximum emission scenario, 24 hours 
per day, 365 days per year. 

By applying this conservative approach, the precise risk/ exposure value is 
not α組cal as it only represen包 the upper limit of a range whose median 
value is probably considerably lower. For an assessment such as this, in 
which substances arise 企om a single source, the source term specifiα世on，

emission scenario .and predicted d.ispersion pa仕ern， are important. Despite 
these observations and assump世ons， the assessment demonstrates that 
emissions from the CIF will not result in sigr吐血cant health effects. 

4.6.3 Risk Perceptian 

The outcome of a risk assessment is usually a single value which is then 
open to interpreta世on. The interpreta位on of a risk value will determine the 
acceptability or otherwise of the ac世vityαeating the risk Two factors 
determine the acceptab也可 of a risk; 

the probability of an undesirable occurrence; 
the perceived severity and benefits of that occurrence. 

The significance of a risk may be assessed by several rneans including: 

the zero risk concept; 
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defi.ne a level of acceptable ris~ in which a regu1atory body provides an 
arbi甘ary va1ue 出at acts as a reference point; 

comparison with prevailing risks, Table 4.1a presen包 the risks 
encountered in everyday lifej however, it should be bome in 凶nd that 
some of these activities are voluntary. 

4.7 CONCLUSIONS AND RECOMMENDAπONS 

4.文1 Conclusions 

The risks arising 缸。m substances emitt閩台om 也e proposed CIF have been 
assessed under the worst叫case scenario，認 which the propose是 plant woul是

be continua11y operating at the maximum permissible emission limits. 

For inhala位on， the non叫做cino伊拉ic hazards were assessed relative to 
standards for 101嚕一term 位rquali句人 The錯事tandards used were either US 
EP A RfCs or were derived from OELs and MELs published by the UK HSE 
and incl設這ed an addi討onal margin of 給fety of at least two 但是ers of . 
magrù包de. Fo.言說學位bstances， the m以控\um predicted concen控a豆ons were 
within the控 respective LAQS. Predicted concentrations were also compare是
with air qualityαiteria issued by the WHO and the US EPA. For a立
substances, the premcted concen給我話。ns fell within the standards. 

Non-carcinogenic hazar是5 紹給〈艾滋ed with m獄imum hourly average 
concentra註ons were assessed with reference 知 $λQSs. SAQSs were derived 
from the UK HSE STELs 如d include a margin of safety of one order of 
magr註認這e. All substances fell within the SAQSs. 

Carcinogenic risk 位詩ing 台om inha1ation was assessed, resulting in a worst 
case es豆mate of 生50 X 10-6 (or less than 1 in 2∞1，(00)的 the highest 
concentration. The highest predicted concen甘甜ons at a residen世al receiver 
results în a level of risk of less than 10% of the worst case estimate, that is 
to say less than 1 in a million. 

A comparison of the maximum level of risk posed by emissions from the 
CIF with commonplace involuntary risks, indicates that they are of a similar 
magnitude to the risk of being struck by lightning. 
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晃去2 Recommendations 

The 皇ndings of this assessment show tha丸 within the parameters established 
în Sec話ons 3 and 孔 the level of risk to health from the CIP is withln 
established limíts. 

However, the Con甘actor should s位11 be required to show that: 

也e chosen design of the CIF will be c哼able of achieving a s扭\ilar
s垃nd位d within the iden豆豆ed 泣mi你

This should be acieved through: 

modelling during the detailed design stage and by monitoring of sfack 
gas emissions and ambient air quaüty during 血e commissioning and 
operation of 位le plant. 
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5.1 

5.2 

5.2.1 

NOISE IMPACTS 

INTRODUCTION 

The cons仕uction and operation of the CIF may lead to noìse impacts. This 
Section addresses poten世al sources of impacts, assesses their signi血cance and 
where necess缸y， makes recommendations for suitable rrri世gation measures 
to reduce 迦lpacts to acceptable Ievels. 

CONsmUCI10N NOISE ASSESSMENT 

Due to the relatively remote loca世on of the CIF, away from m吋or Noise 
Sensi位ve Receivers (N5Rs), noise from construc位on ac世vities on the CIF site 
is UIÙikely to lead to significant impacts. The assessment has, therefore, 
concentrated on the worst-case scenario, night-世me ac位vities.

Traffic noise on the surrounding road network generated by CIF 廿affic may 
affect nearby NSRs during both the construc世on of the plant. 

Assessment Criteria 

Construction Noise 

In Hong Kong the control of cons仕uction noise outside of daytime, 
weekday working hours (0700-1900, Monday through Sa旭rday) is 
governed hy the Noise Con仕01 Ord.inance (NCO) and the subsidiary 
Technical Memoranda. on Noise戶om Construction Work Other Than Per，αsSlve 

Pi1îng (TM). The TM establishes the permi仕ed noise levels for construction 
work depending upon working hours and the classifica位on of the noise 
sensi位.vity of the existing area. 

The NCOαiteria for the control of noise from powered mechanical 
equipment (PME) are dependant upon the type of area containing the NSR, 
rather than the measured background noise level. As the NSRs surrounding 
the CIF fall into rural and urban fringe areas, the Area Sensi世vi句r Ratings 
(ASRs) for these N5Rs, according to the TM, are specified as '.A' and 'Bt, 
respectively. The NCO req凶res that noise levels from cons仕uction at 
a任ected NSRs be less than a certain Acceptable Noise Level (ANL) which is 
determined by the ASR. 

It is intended that the construc世on activ逝的 of the proposed developments 
should be planned and controlled in accordance with the NCO. Works 
requiring the use of PME during res甘icted hours (i.e. outside of 0700-1900 
Monday through Saturday and during public holidays) and par世cu1arlyat
night, will req山re a Construction Noise Permit (CNP) and will need to 
achieve the applicable ANL. The ANL is derived from the Basic Noise 
Levels (BNL) by applying coirections for the duration of the works and the 
effect of any other nearby sites operating under a CNP. As the precise 
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Table 5.1a 

details of cons仕uc位on activities are not available for this assessment, these 
corrections have been assumed to be zero making the ANLs equal to the 
BNLs. These are shown in Table 5.1a below. 
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Acceptable Noise Levels (ANL, LA~，30mi" dB) 

T旭le Period 

All days during the evening (1900-23∞) and general holidays 
(induding Sundays) during the day and evening (0700-2300) 

All days during 也enigh←time (2鉤。-0700)

ASR-A ASR - B 

60 65 

45 50 

Although the NCO does not pro討de for the con甘01 of construc世.onac世vi世es
during norma1 working hours (07∞-1900)， a limit of 1吼叫扭曲 75 dB is 
proposed in the P即tice Note For Professional Persons, PN2I93, Prl咖sional

Persons Enviranmental Consultative Committee (ProPECC), June 1993. This limit 
has been a pplied on major cons仕uc世on projects in recent months, and. is 
now generally accepted in Hong Kong. It will therefore be adopted in this 
study in order to protect NSRs to an appropriate extent. 

rra伊c Noise 

Cons甘uction 甘affic noise impacts will be assessed by considering two 
di任erent scenarios to -determine if the CIF will generate sÌgr甘血cant
cumulative noise impacts at poten位al NSRs. These scenarios are as follows: 

1996 甘a飽c levels without the CIF constructioni and 

1996 甘a的c levels with the CIF cons甘uc位。n.

Impacts from road 仕a組c noise are generally assessed ag位nst the Hong Kong 
PIanning 5tandards and Guidelines 任垠的G) criterion for road 崗位c noise. 
Traffic noise standards are s世p叫ated in the HKPSG to limit noise levels at 
a丘ected NSRs to below L10,peakhour 70 dB(A). This criterion con仕ols the 
maximum noise exposure from aoαlmulated road vehide pass-by noise, to 
ensure that nearby NSRs are not exposed to excessive noise levels. 
Although this standard is not achieved in many exis世ng areas of Hong 
Kong, it is enforced in the planning of new noise sensitive developments 
and new developments genera位ng increased 甘a能c flows that could impact 
exis世ng residences. 

In the latter case, impacts are referred to as cumulative impac包 and are 
assessed on a rela位ve rather than an absolute scale. As this assessment 
addresses the impacts associated with the addition of 仕'affic to existing 
roads, an impact, or more correctly a cumula位ve impacιwill be defined as 
an inαease in noise levels at a任écted NSRs over those which would have 
preva姐ed had the development not existed. In keeping with current EPD 
policy, a cumula位ve impact will be de血ned as an increase in noise levels at 
NSRs of 1 dB(A) over those which would have prev剖led had the 
development not ex.isted. Should this αiterion be sa世sfied， it can then be 
concluded that the development has the poten位al to generate significant 
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5.2.3 

cumulative impac包 at nearby receivers. Cumula世ve impacts need to be 
addressed, in terms of noise mitiga世on measures, only if the resul世ng noise 
level is in excess of the HKPSG noise criterion of LA10,peakhour 70 dB. 

Baseline Conditions 

Existing ∞nditions 

The landuses surrounding the CIF at Tuen Mun Area 38 訂e mai叫y

indus出al， yl仗， as the region has not been developed for commercial or 
residen世al usage it is not considered urban; hence the ASR classifica世onof
'A' and 'B'. 

The CIF site isαrrently used as a container storage 訂ea with Castle Peak 
Power 5ta位on and the Shiu Wing Steel Mill site, located to 出e west and the 
Pillar Point Sewage Trea恤ent Works and the Pillar Point Landfill 缸e to the 
east of the site. The main road in the region, Lung Mun/Lung Kwu Tan 
Road (changes to Nim Wan road near Pak Long V也age)， runs through 
mostly indus出al areas in the south and undeveloped and rural 
surroundings in the north - west containing village-句rpe settlements. 

As a result, the noise environment near the CIF site 臼 dominated by 
industria1 and road 仕affic noise, wh.ile to the north-west of the site at Lung 
Kwu Tan the noise environment is 句'Pica1 of a quiet rural setting. To the 
east of the site, near Tuen Mun New Town, the noise environment can be 
characterised as urban fringe. In the region near Tuen Mun New Town the 
noise environment is dominated by road 仕'affi.c noise, however, there is little 
industria1 development and ambient noise levels are not high. 

Future ωnditio的

The future environment will include additional development in the form of 
new industria1 facilities and the widening of the e泊sting road system. To 
the west of the SIA, extensive development in the form of the Tuen Mun 
Port Development 何MPD) project is an世cipated; while further north 
development will 扭扭 the form of the Black Point Power Sta世on and the 
Western New Territories (WENT) Landfill. As a result, increased road 
tra值c and indus佐ial activity is .anticipated for the region. This increased 
activity w也 probably lead to an increase in the ambient noise levels in the 
region. Therefore, it is an世cipated that in the fuhrre, the noise environment 
will continue to be dominated hy 甘affic noise and noise associated with 
industrial ac世vi位的.

Noise Sensitive Recei泌的

NSRs, as defined by the HKPSG and the NCO, have been identified with 
reference to previous en討ronme~tal studies and updated by reference to 
survey sheets and development plans. The major NSRs, which may be 
affected by the construction of the CIF, are listed in Table 5.1b. The loca位ons
of these NSRs are shown on Figure 5.1a. 
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Table 5.1b Distances to Nearest NSR.s 

Noise Sensitive Receiver Appro泊mate ASR Sensitive Use 
Distance (km) 

Lung Ts也 Village 2.0 A Village / Residential 

pill缸 Point Refugee C缸np 1.75 A Residentia1 

Melody Garden 3.0 B Residen世al

Sun Tuen Mun Centre 〉也O B Residen世al

YauαEstate >4.0 B Residen世al

The villages and refugee camp have been allocated an ASR of 'A' as they are 
located in a rural area and are not affected by ne缸by roads and/or 
industrial areas. Sun Tuen Mun Centre and Yau'Oi Es扭扭" although most 
likely not a任:ected by cons甘uc泣。n activities on-site, may be a丘écted by road 
traf血c generated by CIF cons仕uction operations. 

As all of the nearest NSRs to the CIF site are at least 1.5 km away, there is 
little poten世al for the generation of significant cons的lC位on noise impacts 
during daytime hours. As a resu1t, this s旭dy has adopted a IIworst 臼se"

approach and assessed the poten位al effects of night-time (2300-0700) 
impacts at the nearest NSRs. 

5.2.4 Potential Sources olImpact 

There are two principal potential sources of impact from the construc世on of 
the CIF. The first is cons甘uc泣。n 廿'affic along Lung Mun Road and in Tuen 
Mun New Town and the second is on-site PME assodated with the CIF 
cons甘uc世on works. 

Cons甘uc世.on 甘'affic associated with the CIF will travel along Lung Mun 
Road and may, therefore, a任ect NSRs near the road. 

On-site cons仕uction operations associated with the CIP wil1 include site 
forma世on， building exca va世on， founda位on piling and building 
supers甘ucture cons仕uction. Taking into account the cons仕uction ac位vities

that will take place and based of previous similar studies l a worst case total 
site sound power level (SWL) has been 125 dB(A) assumed. 

5.2.5 Assessment Methodology 

On-site Const叫tion Operations 

The methodology for assessing noise from the construction activities 
associ.ated with the CIF was developed based on the Technical Memorandum 
on Noîse From Constructîon Work Other Than Percussive Piling. Percussive 
piling operations were not assessed as res仕icted hour opera位ons are not 
permissible under the NCO (as the nearest NSRs are nearly 2.0 km from the 
CIF, the daytime noise benchmark of 85 dB(A) is not likely to be exceeded 
at any NSR). In general, the methodology is as follows: 
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locate NSRs for the worksite; 

calculate distance attenuation and screening e丘ects to NSRs from 
worksite notional noise source point; 

predict cons仕uc位on noise levels at NSRs in the absence of any mitigation 
meas凹的 and

calculate the maximum total site SWL for unmi位gated cons仕uction

activities such that LAeq,3Omin noise levels at NSRs comply with appropriate 
noise αiteria. 

The practicab也可 of achieving the aforementioned m位imum to怯1 site SWL 
is then considered in the light of viable op位ons since 位us Itperformance 
spedfication" might 0任er a preferred form of mi位ga世on. Other mi世ga位on
measures are then considered and recommended as appropriate. 

It should be noted that in line WÍth current Hong Kong prac世ce， tl也

methodology does not consider air and ground absorp位on effects, which 
can be signi血cant over the distances involved in this study. As a result, this 
study should be considered as a worst case assessment of the probable 
operational impacts at the nearest NSRs. 

Constnι封on Traffic Noise 

The assessment of cons甘uction traffic noise 垃npacts was based on 
identifying di任érences in impact between two different scenarios: 

impacts without the CIF; and 

impacts with the CIF. 

The assessment considered both the absolute value of the impact (the 
predicted LA10，p叫 hour dB level) as well as the relative value of the impact (the 
di丘erence between the two scenarios modelled). This approach makes 
possible the determina世on of not only the level of the exceedance 
(compared with the HKPSG noise criterion), if app1icable, but if the 
exceedance is a cumulative impact and so due to the CIF. 

Evaluation olIntpacts 

On-Site Construction Activities 

Due to the relatively remote location of the CIF site, on-site cons仕uction
activities will not create noticeable disturbance at nearby NSRs during 
daytime hours (0700-1900). The total non-percussive site construction SWL 
would need to exceed 145 dB(A) to produce signi白cant impacts at the 
nearest NSR to the site, the Pillar Point Refugee Camp (approximately 
1.75 km distant) during day世rne hours. 的 site cons仕uction total SWLs 
normally average 120-125 dB(A) for typical construction activities, noise 
levels at the nearest NSRs are not expected to be higher than about 
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5.2.7 

55 dB(A). As a resulιit is clear that daytime ac世vi世es will be able to 
proceed without mitigation measures. 
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Should the Con仕actor propose to 臼rry out cons仕uc世on activities during 
res出cted hours, night-time hours (2300-0700) it may be necess位Y to 
employ some mitigation measures to reduce noise levels by 5-10 ~B(A) in 
order to obtain a CNP. As the total site SWL would need to exceed 
130 dB(A) to cause disturbance to the nearest receivers during evening 
periods (1900-2300), and it is not considered that such high noise levels are 
justified for the 可pes of cons仕uction ac位vities associated with the CIF, no 
mitiga世on is recommended for cons仕uc世on operations during evening 
hours. 

As noted before, percussive piling activities are allowed only during normal, 
daytime (0700-1900) working hours. If the Con仕actor intends to carry out 
perαssive piling activi位es for the CIF, then it will be necessary to apply for 
a CNP. As predictions indicate that noise impacts at the nearest NSRs will 
be lower than 50 dB(A) even for the 'noisiest' (SWL of 135 dB(A)) piling rig 
available in Hong Kong, no res甘ictions on day位me ac位vities or mitigation 
measures are foreseen. 

Construction Tra伊 Noise

At 吐ùs stage, the details of the number and frequency of cons甘uction
vehicles associated with the CIF are not known, however, it is reasonable to 
assume that the traffic flows from 自己 CIP will be less than the e泣sting

container vehicle flows of about 100 to 200 daily vehicle movements (DVM) 
per hectare (the CIF design capacity identified in the Feasibility Study is 135 
DVM). Therefore, the replacement of the existing container storage site with 
the CIF construction site willlead to a small net decrease in road tra伍c

noise levels along Lung Mun Road. It is assumed that this small net 
d~crease will also persist into the Tuen Mun New Town region. As a result, 
no significant noise impacts are antidpated at nearby NSRs from CIF一
generated cons仕uction 凶值c.

It should be noted that previous noise modelling for the Tuen Mun Area 38 
EIA has indicated that the HKPSG noise αiterion of LA10, peak h他 70 dB will 
be exceeded at all of the NSRs assessed in this study as a result of general 
廿'affic flows. However, the analysis above has indicated that the 仕affic

generated by the CIF construction will not lead to cumulative impacts at 
any of these NSRs, future impacts can be at仕ibuted to the general traffic in 
each region. 

Mitigation Measures 

On-Site Construction Activities 

The foregoing analysis has indicated that daytime and evening construction 
ac位vities will be able to proceed without the need for mitigation rneasures. 
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However, cons仕uc世on during the night-世me period will require a CNP and 
mitigation measures will most probably need to be employed. 

Should the Contractor propose to 臼rry out cons仕uction activities during 
restricted hours there are two issues to consider, as the refugee 臼mp is 
scheduled for closure at the begin吋ng of 1996. The maximum allowable 
SWL for the CIF site prior to closure of the 臼mp is 130 dB(A) for evening 
hours (1900-2300) and 115 dB(A) for night-time hours (2300-0700). 

The villages along Lung Mun Road are effectively screened from the site by 
hills up to 100 m high which will reduce noise levels by about 15 dB(A) and 
therefore, after closure of the 臼mp， the maximum acceptable SWL for the 
site would be 139 dB(A) for evening hours and 124 dB(A) for night-time 
hours to prevent NCO exceedances at the NSRs in the residentiaI areas to 
the east. 
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The site SWLs identified are unlikely to be exceeded by normal cons甘uction
plant and levels at NSRs are not expected to exceed acceptable levels by 
more than 5-10 dB(A). If any NSRs 缸e preructed to be exposed to 
unacceptable leveIs, effective noise control can probably be achieved simply 
through the careful planning of PME ac且vities to ensure that all equipment 
is not operating simultaneously. 

However, if necessary, the use of quiet planιthe use of noise barriers and 
other screening s仕uctures and the reduction of the size of plant teams 
during res仕icted hours will be effective in limiting noise levels. 
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Construction Traffic Noise 

Thls assessment has indicated that no cumula世ve impacts are predicted to 
be generated at nearby NSRs due to the traffic associated with the 
construction of the CIF in Tuen Mun Area 38. As a result, no rnitigation 
measures are recommended for this aspect of the cons廿uction phase of the 
CIF. 

It should be noted, however, that previous modelling for the Tuen Mun 
Area 38 EIA has indicated that exceedances of the HKPSG noise criterion 
will occur due to the predicted 仕affic levels and it is recommended that 
Contractor's vehicles are operated in accordance with HK Vehicle 
Construction and Use Regu1ations to minimise nuisance to NSRs. 

5.3 QpERATIONAL NOISE ASSESSMEl\TT 

The CIF site is located almost 2.0 km from the nearest NSR, effec位vely
3.0 km after the closure of Pillar Point Refugee Camp, since the villages to 
the north are screened from the site. Operational noise impacts, are not 
therefore, expected to generate impacts in excess of the NCO at any NSRs. 
Consequently, the assessment has focused on the worst case on1y, night­
time operations. 
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tra組c levels without either the CIF or the TMPD; and, 
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Road 甘affic noise impacts associated with the operation of the Tuen Mun 
Area 38 SIA have been assessed with respect to two di任érent scenarios, to 
determine if Ø1e opera世on of the CIF wi11 generate exceedances of the 
凹ζPSG at a缸ected NSRs. These scenarios are as follows: 

仕a組c levels with the CIF and without the TMPD. 

This assessment is considered a worst case analysis, since the inclusion of 
the TMPD would lead to higher ambient 仕affic levels and 50 smaller future 
percentage increases in 甘'affic flow due solely to the operation of the CIF. 

A5 a further considera位on， noise and worker exposure to noise within the 
facility from opera世onal activi位的 was also assessed. 

All days during the evening (1900-2300) and general holidays 
(includîng Sundays) during ìfte day and evening (0700-2300) 

All days during 出e night-timeρ300-0700) 
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5.3.1 Assessment Criteria 

On-site operational activities have been assessed with respect to the αiteria 
set out by the NCO and the 1西~SG. In Hong Kong the control of 
opera世onal noise is governed by the NCO and the subsidiary Techniαl 
Memoranda for the Assessment of Noise戶'om Places other than Domestic Premises, 
Public Places or Construction Sites 口'M). The τ志在 establishes the perrnî仕ed
noise levels for facility operation depending upon working hours and the 
existing noise climate. 

The NCO 位iteria for the con仕'01 of noise from on-site facili句 operations are 
dependant upon the type of area containing the NSR rather than the 
measured background noise level. As the NSRs surrounding the CIF fall 
into rural and urban fringe areas, the ASRs for these NSRs, according to the 
Th也 are specified as tA' and 'B', respectively. The NCO requires that noise 
levels 企om cons仕uction at affected NSRs be less than a certain ANL that 
depends on the ASR. 

In line with current EPD prac且ce， the opera世onal noise of new 
developrnents should be planned and controlled in accordance with the 
HKPSG noise criteria, e在éctively the ANL -5 dB(A). As a result, this 
planning constTaint is 5 dB(A) more s仕ingent than the NCO noise lirnit. It 
is intended that the operational ac位vities of the proposed developments will 
meet the HKPSG criteria. The ANLs for the area immediately affected by 
the CIF are shown in Table 5.2a below. 

Table 5.2a Acceptable Noise Levels (ANL, LA削伽j，. dB) 

Time Period ASR - A ASR - B 

50 55 
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This assessment has analysed a11 noise impacts with respect to the 1丑CP5G
αiteria of ANL -5 dB(A). 

The stan且tory criteria for worker exposure to noise are as follows: 

LAEP,d 85 dB (equates to an 8-hour LAeq of 85 dB)i and 
a maximum daily noise peak of 140 dB(A). 

0丘 site tra值c noise impacts have been investigated using the same 
assessmentαiteria as were used in the CIF cons甘uction noise assessment 
(see Section 5.1). 

5.3.2 Baseline Conditions 
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The existing and future noise environment are as discussed in the 
cons甘uction noise assessment (see Sectîon 5.1). 

5.3.3 Noíse Se泌的ive Receivers 
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NSRs have been identi自ed with reference to previous environmental studies, 
updated from current survey sheets and development plans. The location of 
these N5Rs are shown on Figure 5.1a. 
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Table 5.2b Distances to Nearest NSRs 

Noise Sensitive Receiver Dislance (km) ASR Sensitive Use 

Lung Tsai Village 2.0 A Residential 

Melody Garden 3.0 B Residential 

Sun Tuen Mun Centre >4.0 B Residential 

YauαEstate >4.0 B Resîden世al
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Lung Tsai Village has been given an ASR of 'A' as 扯 is located in a rural 
area and is not affected by nearby roads and/or indus出al areas. Sun Tuen 
Mun Centre and Yau Oi Estate have the potential to be affected by road 
traffic generated by CIF operationaI activities. 
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5.3.4 Potentíal Sources olImpact 
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There are likel y to be two prim缸y potential sources of noise impact from 
the operation of the CIF. The first will be plant noise associated with the 
CIP's operational activi世es， while the second is road traffic generated on 
Lung Mun Road by the crp development . 

Operational noise from plant and machinery within the CIP development is 
not expected to lead to significant noise impacts at the nearest NSRs during 
daytime hours (0700-1900), because the nearest NSRs are at least 2.0 km 
from the development. 

ERM HONG KONG E.NvrRONMENTAL PROTECTION DEPARTME!'>.'T 

63 



5.3.5 

Calαllations indicate that the CIF would need to generate daytime SWLs in 
excess of 133 dB(A) in order to generate a significant noise impact at 
Melody Garden, the NSR which will be most a任écted. As such high noise 
SWLs are highly unlikely daytime opera位ona1 impacts from CIF operations 
will not be assessed further in this study. Night-time operations, however, 
may have the poten世al to create impacts and are, therefore, considered 
further. 
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Although no specific design information is available at this stage, the m吋or

noise sources during the opera世on of the facility 缸e expected to be: 
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loading/ unloading of waste skips; 
the incinerator burners; 
the gas treatment module: gas fans, slurry circula世onpumps and 
sαubber5; 

51叮叮T dewatering, if a cen世fuge is used in the final design; and, 
stack noise emissÍon. 

These 5ource5 will be assessed with reference to other similar facili世es with 
known noise levels. 

As stated in the in仕oduction， two cases were investigated to assess traffic 
ìmpacts: 

FILrlL 

仕affic levels without the CIF and without the TMPD; and, 
仕affic levels with the CIF but without the TMPD. 

Assessment Methodology 

On-site Operations 

The methodology for assessing noise from the opera世onal activi世es

associated with the CIF was developed based on the TM. In general, the 
methodology is as follows: 

locate NSRs for the facility; 

calculate distance attenuation and screening e丘ects for NSRs from facility 
no位onal noise source points; 

predict operational noise levels at NSRs in the absence of any II吐世gation
measures; and 

calculate maxirnum permissible SWLs for major facility noise sources for 
unmitigated opera位onal activities such that LA呵蜘:lin noise levels at NSRs 
comply with appropriate 'ANL -5 dB(Ay noise αiteria. 

The practicability of achieving the aforementioned maximum SWLs are then 
considered in the light of viable designs and the noise levels achieved at 
similar existing facilities. Mitigation measures are then considered and 
recommended as appropriate. 
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5.3.6 

It should be noted that in line with current Hong ,Kong practice, this 
methodology does not consider air and ground absorption e丘écts， which 
can be significant over the rustances of concern in this study. As a result, 
this study should be considered as a worst 臼se assessment of the probable 
operationa1泊lpacts at the nearest NSRs. 

In terna 1 0戶rational Noise 

Hong Kong statutes req凶re that occupied areas of the facili句r should be 
designed to achieve the following noise levels: 

maximum linùt of L"e枷曲的 dB at 1 m from a single source opera世ng
a10ne with all facility equipment in full operationi and, 

a maximum'd剖ly noise peak of 140 dB(A). 

巨 one or both of these lirniting levels are found to be exceeded, appropriate 
rnitiga位on measures should be recommended to reduce the impact to an 
acceptable level. 

An assessment of internal noise levels will only be possible when detailed 
design informa世on is available and therefore cannot be undertaken at this 
stage. 

Operational Traffic Noise 

The assessment of operational traffic noise impacts was based on identi所ng

differences in impact between two different scenarios: 

impacts without the crp and without the TMPDi and 
impacts with the CIF and without the TMPD. 

The calculation proces,s was carried out in accordance with the req凶rements

of EPD, using the Calωlation of Road Traffic Noise, UK Department of 
Transport, 1988 (CRTN) procedures. CRTN requires that 甘affic noise 
assessments be carried out for the predicted conditions 15 years after the 
opening of a development, therefore, the 仕affic flow for the year 2011 were 
assessed. The road surface 句rpe was assumed to remain same as the 
existing road surface. 

The assessment considered both the absolute value of the impact (the 
predicted L，，]o，醉心our dB level) as well as the relative value of the impact (the 
difference between the two scenarios model1ed). This approach makes 
possible the determination of not only the level of the exceedance 
(compared with the HKPSG noise αiterion) ， if applicable, but if the 
exceedance is a cumulative impact due to the CIF. 

Evaluation of Inlpacts 

On-site Operations 
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5.3.6 Evaluation olImpacts 

On-site 甸的tions

As the CIF facili句， will be 3.0 km from the most a任ected NSR, it is deemed 
highly improbable that daytime and evening opera世ons will be 臼pable of 
αea世ng significant impacts at nearby NSR as a total site SWL of 135 dB(A) 
for more than 30 minutes would be req凶red. Consequently, no mi世ga世on
measures are recommended for 曲折ime operations. 

At night (2300-0700), however, CIP operations cou1d cause significant 
disturbance at nearby NSRs if operations 位e 臼pable of producing a total 
sound power level above 124 dB(A). The single loudest noise source is 
e似χP戶ecte“dtωo be the stack t切op (但En缸叫z
Wαωst缸e Incinerator, ERL, 1991). At the predicted level of about 100 dB(A), 
there is e任éctively no potential for the total SWL to approach 124 dB(A) 
and, therefore, no noise impacts in excess of the NCOare predicted to arise 
ÍTom the opera位on of the crp. 

Internal Operational Noise 

There is little detai!ed data available at this time to indicate the noise 
generating characteristics of plant within the facili句; however, previous 
studies hàve indicated that unmitigated operations can generate levels in 
excess of the applicable, statuto月， employee daytime exposure limits. 
Therefore, it is recommended that further work be carried out at the 
detailed design stage to ensure that facili句， employees will not be exposed 
to noise levels above the statuto月rlirr吐ts.

Traffic Noise 

Traffic predictions have indicated that the crp should, at its peak, generate 
56 DVM. As a worst case assumption 扯 has been assumed that ten vehic1e 
mov~ments will be generated in the peak hour all of which can be classified 
as hea可， vehic1es. 

Table 5.2c below gives the 仕affic impacts at the NSRs noted in the previous 
section. As 仕affic flows for the year 2011 are not currently available, the 
year 1996, for which values are available, was used as a benchmark 
ca1culation. The existing road surface, impervious concrete, was assumed to 
remain the same. 
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TabZe 5.2c Traffic Conditions on Lung Mun Road and Wong Chu Road Under Different 
Scenarios (1996) 

Road Location Scenario AM peak % Heavy Speed 
hour flow Vehicles 

LungMun Melody Garden Without CIF 1070 55.1 70 
With CIF 1080 55.6 

LungMun Butterfly Estate Without CIF 1850 41.1 70 
With CIF 1860 41.4 

LungMun Sun Tuen Mun Without ClF 1810ω 68.3ω 50 
Centre With CIF 1820 68.5 

Wong Chu Yau oi Estate Wi血out CIF 2400制 50.0(b) 50 
With CIF 2410 50.5 

Notes: (a) 1996 Forecast 企om Scott Wilson 虹rkpatrick.

(b) Extrapolated to 1996 的m The AnnuaZ Tr，咿c Census, 1992. 

The figures for Wong Chu Road were ex甘apolated fromα叮ent figures 
assuming 30,000 vehicles per day for 1996 and that the peak hour should 
contain approximately 8% of the daily flow. The percentage of heavy 
vehicles was chosen such that it was slight1y lower than Lung Mun Road 
(reflec世ng more residential 仕affic).

These figures inrucate that the CIF will add 0.4-0.9% to the prevailing 
甘affic flows during the operational phase~ In particular the breakdown of 
the inαease by location is predicted as follows: 

Melody Garden 
Butterfly Estate 
Sun Tuen Mun Centre 
Yau Oi Estate: 

0.9%; 
0.6%i 
0.6%; and 
0.4%. 

These figures indicate that the maximum in臼ease in 仕affic flow due to the 
operation of the crF is 0.9% at 70 kph (near Melody Garden) and 0.6% at 
50 kph (near Sun Tuen Mun Centre). Reference to Chart 2 in the CRTN 
manual indicates that an increase of 0.9% willlead to an increase in the 
basic noise level of 0.04 dB(A), while an inαease of 0.6% willlead to an 
inαease in the basic noise level of 0.03 dB(A). 

The largesf inσeases in heavy vehicle percentage, (see Table 5.2c) is 0.5% 
(55.1-55.6%) at 70 kph and 0.2% (55.0-55.2%) at 50 kph. According to 
Chart 4 in the CRTN manual, the increase in heavy vehicles at 70 kph 
仕anslates to an inαease in the basic noise level of 0.03 dB(A) while the 
inαease at 50 kph translates to an increase in the basic noise level of 
approximately 0.01 dB(A). 

Hence the total increases associated with these largest inα'eases in 甘affic
且ow and percentage heavy vehicles are 0.07 dB(A) and 0.04 dB(A) at 70 and 
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50 kph, respec世vely. As the maximum increase at any of the NSRs from 
CIF opera世onal 仕affic is less than 1.0 dB(A) (actual1y negligible), the 
minimum inσease for the deteroúna世on of a αmula位ve impact has not 
been met, and so no sigrùficant impact is predicted at the NSRs due to the 
opera位.on of the CIF. As it is anticipated that prevai1ing (i.e. excluding the 
CIF) 仕affic flows in the year 2011 will be much higher than the 1996 figures, 
impacts from the CIF for the year 2011 are anticipated to be even smaller 
than have been calculated above. 

It should be noted that noise modelling has indicated that the HI<PSG noise 
criterion of LA10, peakhour 70 dB will be exceeded at all of the NSRs assessed in 
this study as a result of general 仕affic flow. However, the previous analysis 
has indicated that the 仕a的c generated by the CIF operation will not lead to 
significant cumulative impacts at any of these NSRs. As a result，如個re

impacts wilI be due solely to the prevailing 仕affic in each region. 

5.3.7 Mítigation Measures 

On-site Operational Noise 
「
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This assessment has clear1y shown that it is highly u叫ikely that the 
operation of the CIF will have any impact on NSRs. Unless, after the 
detailed design stage, it can be shown that noise levels in excess of those 
discussed above will be produced by the plant, no mitigation measures wilI 
be necessaη入

The mi世gation measures that may be considered, if req凶red， include the 
use of low noise, plant directing noise sources away from NSRs, locating 
noisy plant within suitably designed plant rooms or semi -enclosed areas 
and silencing, such as fan attenuators, at source. 
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It is recommended that an assessment be carried out during the detailed 
design stage to consider alI rnajor noise sources and design all noise sources 
to meet the appropriate night-time HKPSGαiterion. This study should 
consider air absorption, ground absorption and topographical screening 
effects due to the distances involved. 

lnternal Operational Noise 

Reference to previous studies of siπûlar facilities has indicated that 
unmi世gated facility operations have the potential to generate an 
environment in which worker noise exposure levels will exceed the 
applicable, statutory noise exposure limits. As a result, it is recommended 
that further work be carried out at the detailed design stage to ensure that 
an acceptable noise environment is maintained in the facility at all times. 

The facility should be designed to achieve the statutory noise exposure 
levels, set by the Factories and lndustrial Undertakings (Noise at Work) 
Regulation which should be obtainable through the use of standard 
mitigation measures. These measures include the use of faålity noise 
management (placing and operating particularly 'noisy' equi pment in 
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5.4 

di任erent parts of the facility rather than in a single location), silencing of 
equipment, the use of quiet equipment and the placement of 'noisy' 
equipment in acoustic rooms. If in certain 缸eas， these standards cannot be 
achieved, and the second action level of 90 dB is exceeded, it will be 
necessa可， to establish ear protection zones and to issue protective 
equipment to employees (such as ear defenders or ear plugs). 

OperationaI Traffic Noise 

The foregoing analysis has indicated that no cumulative impacts are 
predicted to be generated at nearby NSRs due to 仕affic generated by the 
operation of the CIF. As a result, no mitigation other than general measures 
(proper vehicle maintenance, use of muf且ers， considerate driving, etc.) are 
recommended for this aspect of the opera位onal phase of the CIF. 1t should 
be noted, however, that previous modelling for the Tuen Mun Area 38 EIA 
has indicated that exceedances of the HI<PSG noise αiterion wilI occur due 
to the prevailing 甘affic levels at the affected NSRs. 

CONCLUSIONS AND RECOMMENDATIONS 

The findings of the noise assessment show that no adverse impacts are 
an世cipated from the construction or operation of the CIF. However, due to 
the lack of detailed design information, the assessment has been based on a 
number of assumptions concerning the noise levels that may be generated. 
These assumpti.ons have been on the cautious side, to ensure that the worst 
case is considered, but until the design of the crF has been 在nalised it will 
not be possible to confirm the predictions. 

It is recommended that: 

a noise assessment be undertaken during the detailed design stage to 
confirm the maximum noise levels during construction and operation 
of the CIF and to check the status of NSRs. 

If the outcome of the detailed design stage assessment confirms the 
predictions of the present assessment, no specific mitigation measures will 
be required. However the Contractor should be aware of his responsibility 
to meet the environmental requirements of the HKPSG and NCO and also 
the .internal noise lirnits of the Noise at Work Regulation. 
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6.3 

6.3.1 

F怯生TERQUAUTY

INTRODUCTION 

PotentiaI water quality impacts may arise from the construction and 
operation of the CIF. This section describes the potential sources of impacts, 
assesses their significance and recommends appropriate mitigation measures 
to minimise the irnpacts to acceptable levels. 

POTENTIAL SOURCES OF IMPACTS 

Construction Phase 

The proposed CIF will be built on reclairned land forrned as part of the 
Area 38 Reclarnation Project and hancled over to EPD. The m吋or sources of 
water quality impacts that can potential1y arise from the cons廿uction of the 
CIF will include: 

cons仕uction run-off and surface water drainage; 
general construction acti vitiesi and 
sewage from on-site construction workforce. 

Poten世al irnpacts on water quality during the construction of the CIF and 
their significance are disαlssed in Section 6.5. 

OperationaI Phase 

Discharges arising during the operation of the CIF will include the 
following: 

water from gas scrubbing unit if wet scrubbing is used; 
washwater from container washingi 
overflows from ash quencher; 
hose-down water and drainage from process areas; 
stormwater run-offj and 
domestic sewage. 

Potential impacts on water qua1ity during the operation of the CIF and their 
significance are disαssed in 5ection 6.5. 

BASELINE CONDITIONS 

Existillg COllditio1ls 

The waters to the north of Lantau fall within the transition zone between 
oceanic and estuarine conditions. Silt and pollutant loads are brought into 
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Hong Kong waters from the Pearl River creating seasonal variations in 
water quality. 
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The off-shore water quali句r near Area 38 is well documented by the EPD 
marine water quality monitoring programme (Marine Water Qualitý in Hong 
Kong for 1992, EPD). The monitoring Iocations in the vicini句 of the site are 
shown on Figure 6.3a and a summary of EPD monitoring data (for 1992) is 
given in TabZe 6.3a for three monitoring sitesl Tuen Mun NM31 Urmston 
Road NM5 and Urmston Road NM6. 

The water quali句 in the North Western Water Control Zone 仰CZ) is 
generally in compliance with the Water Quali句 Objectives <"句QO) of the 
Water Pollution Con仕01 Ordinance (WCPO). The exception is a slight 
exceedance in the mean inorganic nitrogen (N) concentration of 0.51 mg t 1 

(the WQO for inorganic N is 0.5 mg 1-1). This is probably at仕ibutable to 
organic pollution from Deep Bay and the Pearl River. The North Western 
WCZ waters are well 0勾rgenated in both surface and bottom Iayers, and the 
E Coli level is within the WQO levell that is not to exceed a georne仕ic mean 
of 610 100 ml-1

• 

Ongoing recIama世on and cons廿uction activities for Chep Lap Kok Airpo吐
are likel y to inαease the suspended so1ids_ (55) concentration in the water in 
the vicinity. The levels of 55 in the water varies with the season and tide, 
as well as the flow and depth. The SS concentrations for nearby routine 
EPD rnonitoring stations for 1992 ranges 丘om 2.8-29.0 mg 1-1. The currents 
in the Urmston Road area south of the proposed CIF sitel are fast moving 
offshore with velocities as high as 1 m S-1. 

Water quality of beaches along the shoreline of Castle Peak Road is 
generally poor (Butterfly, Castle Peak, Kadoorie and New Cafeteria beaches) 
and Old Cafeteria is ranked very poor (Bacterial Water Quality of Bathing 
Beaches in Hong Kong, EPD, 1993) as a result of sewage discharge from the 
Pearl River and Sham Tseng and Tuen Mun nullahs. 

6.3.2 Future Conditiolls 

The imp1ementation of the Livestock Waste Con甘01 Scheme (LWCS), the 
Waste Disposal (Chemical Waste)(General) Regulation and the dec1aration of 
the North Western WCZ under the WPCO, suggests that the water quality 
wil1 gradually improve with the reduced pollution loading from the 
surrounding environment. Howeverl it should be noted that the pollutant 
loads 仕ansported by the Pearl River, part of which flows into Hong Kong 
via the Ma Wan Channel during the wet season, will still influence the 
quality of Hong Kong waters. 
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Table 6.3a SU111111ary Statistics (Mea1t a1td Range) 01 1992 Water Quali句 o/， Nortlt-Westenl WCZ 

Detenninand 

Temperature r C) 

Salinity (ppt) 

D.O. (% saturation) 

pH value 

Secchi disc (m) 

Turbidity (NTU) 

Suspended Solid (mg 1-1
) 

BOD (mg 1-1) 

Inorganic N (mg 1-1
) 

Total N (rng 1-1
) 

P04 - P (mg 1-1) 

Total P (mg 1-1) 

Chlorophyll - a (J.Lg 1-1
) 

E. Coli (No. 100 ml- I
) 

Depth 

Surface 

Bottom 

Surface 

Bottom 

Surface 

Bottom 

Tu~ h11m 

NM3 、

(12.421-.6 28.6) 

(12121-.0 281) 

(18.627-.5 329) 

(24329-.8 329) 

(75-91 115) 

(60-83 106) 

8.0 
σ.8 - 8.2) 

(0.91-.4 2.4) 

12.9 2 
(3.1 - 28.3) 

13.8 2 
(2.8 - 29.0) 

(0.71-2 247) 

(0.1103-4 0.67) 

ρ210-.66 124) 

(0.030.-04 0.04) 

。0.13(0.10 - 0勾

(0230.-70 177) 

{1803-19 560) 

Unnston Road 

NM5 NM6 

(12.321-9 285 (12321-9 28.4) 

(12121-1 282 (12.021-3 28勾

(13.824-4 32.7) (12225-.0 322 

(25529-.2 32.7) (24.028-.8 32.6) 

(83-95 126) (86-97 110) 

(60-87 110) (66-87 106) 

8.0 8.1 
(7.8 - 8.2) (7.8 - 8.2) 

1.3 1.3 
(0.5 - 2.4) (0.9 - 2.0) 

10.29 0 (2.6 - 20.η 
118 2 

(2.5 - 21.7) 

129 1 
(2.2 - 13.7) (2.59-.4 16.8) 

(1.01-.4 2.8) (1.11-.5 2.5) 

(0200.-50 0.81) (0.160,-51 105) 

(0.400.-86 139) (OA60.-89 1.51) 

(0.020.-03 0.04) (0.030.-04 0.06) 

(0.070.-11 0.15) (0.0801-3 0.21) 

(0.270.-97 2.83) (0.300.-81 2.13) 

{23-96 232) {9-32 93) 



6.4 Smsrrn月EREcEIVERS

Castle Peak Power 5tation (CPPS) Cooling Water Intake 1 (approximately 
1.0 km to the west); 
CPPS Cooling Water Intake 2 (approximately 1.3 k.m to the west); and 
Fishing grounds - these extend between North Lantau and Castle Peak. 
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The potential water sensi位ve receivers likely to be affected by the CIF 
cons甘uction and opera世on comprise local gazetted bathing beaches, nearby 
seawater intakes and remote sensitive water bodies. These include the 
following: 

Other remote sensitive receivers include gazetted beaches, which are 
situated over 4 km away from the site. These include Butterfly Beach, 
Castle Peak Beach, Kadoorie Beach, and Cafeteria Beaehes (Newand Old). 
Deep Bay is over 7 km to the north-west. The nearest mariculture zone is at 
Ma Wan which is over 13 km to the east. Figure 6.3a a1so shows the 
locations of potential water sensitive receivers. 

Under the WPCO, all discharges from the works area or plant within a 
WCZ will have to meet the discharge standards stipulated in the Technical 
Memorandum on Standards for Discharges into Drainage and Sewerage 5，伊拉ms，

lnland and Coastal Wαters， EPD, ]anuary 1991 ， 佇M) issued under 5ection 21 
of the WPCO. The TM defines acceptable discharge limits to different 句'pes
of receiving waters such as the foul sewer, inshore and marine waters. 
Under the τM， wastewaters discharged into the sewer, inshore and marine 
waters of the WCZ are subject to standards for particular volumes of 
discharge. These are defined by EPD and specified in licence conditions for 
any new discharge within a WCZ. Table 6.5a shows the standards for 
discharges to inshore marine waters and to the foul sewerage system 
stipulated in the TM. In addition, a nurnber of substances are not allowed 
in discharges to foul sewers or coastal waters, these prohibited substances 
are listed in Table 6.5b. 
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6.5 ASSESSMENT OF IMPACTS 

6.5.1 Met1zodology 

Construction Phase 

Water quality impacts from the CIF cons廿uction will be assessed with 
respect to the North Western WCZ WQO, and in relation to the baseline 
data collated from the EPD monitoring records. The determining factor is 
that cons仕uction activities shall not cause non-compliance with the WQO. 
In addition, the site is within the 5 km radius of the CPP5 water intakes in 
which a threshold 55 limit of 100 mg 1-1 above the background level is 
req世red for the cooling water supply. 

ERM HONG KONG ENVIRONMENTAt PROTECTION DEPARTME.."IT 

「l
L

「

L
f
L
[
U
r
L

「
L
f
l74 



@ 

安
』
。u
a
a
c
o
z

宜
。
S
B
O
V
-
-
3
s
o
z
e
t
B

←

W
O
O缸

Z
H
F
D
g皂
白

L
S
.
。
←
、A
C
O
S
-
­

K
X
E
P
S
F
-
﹒
♀
‘
帥

，

E
M
E
a
E
d

國

-
Z
R匠
的
“
國
戶E
H也

ω
Z
O
F
E
ω
@
喬
安
u
t
z♀
4

〉
』
』
還D
O
M
-世
J主

的
信
E
W
O
M
但
已

E
a
兩
回
自
吏
，' T

E
W可

民
宜
。
、A
h
N
V石
、
M
U
O
\法
臣
"
.
。
Z
O
R
A
-
'

。
占

ω
』
@
〉
一
@
O
@
缸
@
〉

-
z
m
c。的
」
@
啊
。
主

可
C
O
ω

丘
。
一V
U
U
F
的

O
C
-
L
。
f
c
o
E
h
A
Z
D
3
0

」
@
啊
。
全
己
已
山
。
的
.
∞
山
E
3
0
-
L
K

nzz • 
巳
a
H
Z
直
q
吋
J
H
ι

的
Z
Z• r;::> 

ω 
E 
Z • 

is

h 
AV 

o 

a
z運
J
F
H
H
H
E
L
F

~ 



TabZe 6.5a 了耳1: Discharge Standards (Ing 尸 unless stated othenvise) 

Detennina逍遙 Discharge lo North Westem Discharge to Foul Sewer 
wcz 

Flow rate >10 and :s:100 >100 and :s:200 >10 and ='200 >200 and 
(m~ day-l) :s:400 

pH (PH 也lits) 6…9 6-9 6-10 6.叫10

Temperature (OC) 40 40 是3 43 
Colour (lovibond uni旬， 1 1 

25 mm celllength) 
Suspended solids 30 30 1000 900 
Settleable solids 100 100 
BOD 20 20 1000 900 
COD 80 皂C 2500 2200 
研1 &: Grease 立。 20 100 50 
Iron 10 10 25 25 
Boron 是 3 7 已
Barium 4 3 7 6 
Mercury 0.001 0.001 0.15 0.1 
Cadmium 0.001 0.001 0.15 0.1 
Copper 4 4 
Nickel 3 3 
Chromium 2 2 
志主lC 5 4 
Si1ver 3 3 
Other tox:ic metals 1 0.8 2.2 2 

indivîdually 
Total toxic meta1s 2 1.6 10 8 
Cyar吐de 0.1 0.1 2 2 
Phenols 0.5 0.5 1 1 
Sulphide 5 5 10 10 
Sulphate 1000 1000 
Total residual chIorine 1 1 
Total nitrogen 100 80 200 200 
Total phosphorus 10 在 50 50 
$叫factants (totaI) 15 15 150 50 
五 cn1i (count l(扭扭1-1) 1000 1000 

Operational Phase 

The WQO and 1M evaluation criteria are also applicable to the opera垃on
phase. Daily wastewater discharges from the crF are preructed to be up to 
站.5 m3 if wet scrubbing is used. The discharges will be required to comply 
with the TM discharge limits and given the small díscharge volume, should 
not lead to any exceedances of the WQO. TabZe 6.5a shows the predicted 
discharges, based on the TM limits, in relation to the existing water quali守
for North Western Waters. Substances prohlbited in discharges to foul 
sewers or coastal wate主s are listed in Table 6.5b. 
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Table 6.5b 

6.5.2 

Proltibited Substances - Foul Sewers and Coastal Waters 
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Foul Sewer Coastal Waters 

Polychlorinated Biphenyls (PCBs) 

Poly缸。matic Hydroc缸bons (PAHs) 

Fumigants or Pes且ddes

Radioactive Substances 

Polychlorinated Biphenyls (PCBs) 

Poly缸omatic Hydroc缸bons (PAHs) 

FumigantsJ Pesticides or Toxicants 

Radioactive Substances 

F3 AT--

sn mM bd 
uhkd 
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CRR 

Pe仕oleumα1 or T缸

Calcium C缸bide Calåum Carbide 

Wastes liable to form srum or deposits in Wastes liable to form sCUffiJ.deposits or 
anyp訂t of the public sewer discolouration 

Any substance of a nature and quan世ty SludgeJ floatable substances or solids larger 
likely to damage the sewer or interfere with than 10 mm 
any of the treatment processes. 

C01tstructi01l Inlpacts 

Construction run-off and d加nage

Run-off and drainage from construction sites may contain SS and 
contaminants. Potential sources of pollution from site drainage indude: 

run-off and erosÎon 企om site surfaces, drainage channels, earthworking 
and stockpiles; 

bentonite slurries and other grou且ng materials; 

concrete batching plant washout and dr剖nage from dust suppression 
sprays; and 

fuel and lubricants from construction vehicles. 

Construction run-off and drainage may cause both physical and biological 
effects. The physical effects may include: 

blockage of drainage channels; and 
increase of contaminant concentra世ons in receiving waters. 

Possible biological effects which may affect marine life include: 

eutrophication caused by the nutrient content of the eroded soil; 
toxicity caused by mixtures of hydrocarbons and grouting materials; and 
reduction in DO levels caused by high SS concentrations. 

ln view of the close proximity of the CIP to marine waters, it is important 
that good site management practices be strictly followed to prevent high 
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6.5.3 

levels of suspended solîds entering surrounding waters. It is unlikely 
however, that run-off from the construction site, provided that it meets the 
discharge requirements, will have any significant impact on the water 
quality of the receiving waters 

General Construction Activities 

On-going site cons仕uction activities may cause water pollution from the 
following: 

debris and rubbish such as packaging, used construction materials and . 
floating refuse; and 

spillages of liquids such as oil, diesel and solvents are likely to a旺ect
water quality if they enter surrounding water bodies. 

The e任écts on water quality from construction activi位的 is likely to be 
minimal. Site boundary securi句， w i11 need to be maintained and good 
cons仕uction practice should be observed to ensure that floating refuse, fuels 
and solvents do not gaìn access to the stormwater system in the area. 

Sωαge 

Sewage will arise from sanitary facilities and the works canteen provided 
for the construction workforce. Based on the scale of the construction work, 
it is estirnated that around 100-200 workers will probably be ernployed 
generating in the range of 5.5-11.0 m3 of sewage per day. However, this 
will greatly depend on the construction activîties on-site and will vary 
throughout the construction period. 

Sewage arising from the on-site construction workforce have the potential 
to .cause water pollution. In general, sewage should be discharged to the 
public sewerage system near the works site. However, the Civi1 
Engineering Department have indicated that the draitlage for Area 38 will 
not be ready until mid-1998. Interim sewage treatment facilities such as 
chemical toilets, septic tanks or packaged sewage treatment facilities will be 
necessary to pre仕eat the sewage before discharge to inshore waters. 

OperationaI Impacts 

The discharge wastewater quality will depend on the detailed design for the 
facility. Whilst detai1s of the design are not available at this stage, it is 
anticipated that there will be two main streams of wastewater discharged 
from the crF. These are wastewater streams which will req世re treatment 
prior to discharge and wastewater which can read江y be discharged to the 
public sewers or marine waters. 

Whilst the CIP will be designed for direct discharge to the local sewerage 
system, it is presently understood that this will not be ready until mid-1998 
and therefore during the first year of operation, wastewaters will have to be 
treated on site to a discharge quality that will be acceptable to marine 
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waters, Î.e. the TM standard and discharged through a dedicated outfall. 
Alternatively the Con甘actor rnay chose to tanker wastewaters 0丘-site for 
仕eatment and disposal at an existing sewage treatment plant. 

l
L

「
l

Acid gas removal can be achieved with spray drying and wet or 也y
scrubbing. Spray dryers and dry scrubbers do not produce any liquid 
discharge, however, with a wet scrubber system, the exhaust gases are 
cleaned using a recirculating liquor. 5rnall quantities of water are 
continuously bled-off and replaced, to control the build up of solids.and 
salts in the circulating liquor. These discharges are likely to contain S5 or 
insoluble metal hydroxides. A high percentage of the metals in the waste 
gas s甘eam can be captured in the scrubber water as shown in Table 6.5c. 
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Wastewater streams that may require treatment will include the following. 

Wet Scrubber Discharges 

Metal % In Bottorn Ash % In Scrubber Water % Stack Discharge 

Aluminum 57 42 1 
Antimony 45 54 1 
Arsenic 30 62 8 
Barium 39 60 1 
Be可F血um 40 59 1 
Cadmium 31 62 7 
Chromîum 31 59 10 
Coba1t 45 52 3 
Copper 47 51 2 
Iron 53 46 1 
Lead 16 82 2 
Magnesium 33 66 1 
Manganese 20 78 2 
Mercury 。 10 90 
Molybdenum 58 2 40 
Nickel 30 66 4 
Selenium 1 19 80 
Titanium 45 54 1 
Vanadium 18 79 3 
Zinc 20 76 4 

Source: Bruner C, Handbook of Hazardous Waste Incineration, 1989 
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Table 6，氏“.5c Est幼t訂切Inα te 01 t1.的'le Fat跆e 01 Par咐t“icααulat跆e E11 仿si，仿仰0ωns臼偈s

a Scrubber 

「
L

「
L

Aside from heavy metals and 55, the scrubber water will also contain small 
quantities of fly ash, halogens (from acid gas absorption of sulphates and 
吋仕ates) and trace organics absorbed rrom the flue gas (including dioxins 
and furans)~ The FR identified that scrubber water will req凶re fu吐her

仕eatrnent before dischatge. Table 6.5d, taken from the FR, indicates the 
typical concentrations and quantities of contaminants that may be expected 
from a wet scrubber compared with the TM limits. Details of mitigation 
measures are discussed in Section 6.6.2. 
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Table 6.5d Analysis 01 Typical Scrubber EffIuent (predicted Volume 15 nl per day) 

Pararneter Effluent 
Concentration 
(rng }-1) 

TM Discharge τM Discharge 
Standard for Foul Standard for Inshore 
Sewer Waters 
(mg )-1) (mg r 1) 

pH 7.5 

Suspended Solids 50 

Chlorides 1500 

Sulphates 1400 

ZU\C 3.0 

Lead 0.5 

Chromiurn 1.0 

Cadmium 0.1 

Mercury 0.01 

C:Ontainer VVash VVater 

6-10 

1000 

6-9 

30 

∞

n
A
2
n
M

臼

叩

5
2
2
a

1.0 

1.0 

0.001 

0.001 0.15 

Clinical waste will be collected in standardised containers. After.emptying 
of waste, the containers will be washed and disinfected before they are 
returned to service. It is anticipated that a packaged waste contaÎner 
washing system will be installed for cleaning the containers. Wash water 
will be recircu1ated with occasional overflow and bleeding of the system. 
The wastewater will contain traces of detergent, dîsinfectant, grit and 
organic matter and it is likely to require treatment to achieve the discharge 
limits for marine waters as shown in Tables 6.5a and 6.5b. Mitigation 
measures are addressed in Section 6.6.2. 

Ash Quencher Overflaw 

Bottom ash and fly ash from the incinerator will be quenched at the quench 
baths. The quench baths are fully evaporative systems with no overflow 
during normal operations, however, occasional overflows may occur. The 
quench water will contain traces of heavy metals, organics and other 
rnaterials frorn the ash. It is likely to req世re further tr巳atrnent as discussed 
in Section 6.6.2. 

Hose-dawn Water and Drainage from the Proc的 Areas

The process areas will require regular clearung with detergents and 
disinfectant to maintain a hygienic working environrnent. These areas 
include the clinical waste incinerator house, carcase cremator house, full 
container storage area, empty container storage area, carcase storage and 
reception area, garage/workshop area and weighbridge. Hose down water 
wilI ca叮y similar contaminants to the container wash water and will need 
similar treatment as discussed in Section 6.6.2. 
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Table 6.5e gives an estimate of the approximate daily discharge volumes and 
discharge frequencies, taken from the FR, for wastewaters which may 
require 仕eatment.
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Table 6.5e Estimated Daily Discharges 

Source Djscharge frequencies Volume (m3
) 

Scrubber water 

Clinical waste Continuous 11 

Arûmal Carcases Continuous 4 

Container Washing Intermittent 1 

ov叮f10w 企om ash quencher Intermittent 1 

Hose down water Intermitlent 5 

Sewage 70 1 head-1 day-t 3.5 

Total 25.S 

Table 6矽

Scrubber tanks, container washing water tanks and quench baths will have 
to be drained for regular maintenance. This maintenance will probably take 
place around ten times a year. The volumes of discharges from the different 
systems are given in Table 6.5f. The total annual discharge from 
maintenance would be approximately 540 m3 per year, the equivalent of a 
further 1.5 m3 per day. 

Estimated Tank Volumes 

Source of Discharges 

Container washing 

Quench baths 

Sσubber t缸ù<s

Volume (的

8 

10 

36 

Sewage 

The opera位on of the crF will employ around 40 personnel. It is presently 
understood that the sewerage system for Area 38 will not be ready until 
mid-1998. Interim sewage treatment facilities such as septic tanks or 
packaged sewage treatment facilities will be necessary to pre仕eat the 
sewage before discharging to the adjacent coastal waters in order to achieve 
the TM discharge standards. 

When the system is in place, the sewage from the plant can be diverted to 
the local foul sewer and sent to the Pillar Point Sewage Treatment Plant. 

Storm Water Run-off 

Run-off arising from "clean" areas such as the roof of the administration 
building, carparks, pathway, and pavement is considered to be relatively 
uncontaminated. However, it may contain suspended solids and grit, 
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particularly during the initial 泊在Ist flush" of rainfal1 following periods of dry 
weather. 

Storm water should be well segregated from the process equipment area by 
bunding or other physicaI barriers and the "first flush lt collected and treated 
to TM standards in dedicated settlement tanks or lagoons before discharge 
to the storni water drain. It should be noted that onIy storm water is 
permitted to be discharged to storm water draîns. 

The Use of Sea Water at the CIF 

The proximity of the site to marine waters has led to the considera泣on of 
the practicality of using sea water for gas scrubbing ar吐 general cleaning 
operations to reduce the requirements for fresh water. Höwever the use of 
sea water αeates other problems, încluding contamination and corrosion, 
which may adversely affect the operatîon of the plant. 

Whilst the alka1ine nature of seawater would inrucate that it might provide 
a suitable medium for acid scrubbing, there are also concerns that the 
make酬刊lp of the scrubber liquor would be less easy to control and that 
contaminants may reduce the efficacy of gas cleaning operations. 

5alt water can be highly co話。sive， and the plant design would need to take 
this factor into account. This may well result in the need to use more 
resistant, and possiblyexpensive materials for the gas cleaning plant and 
increase maintenance and replacement frequencies, a11 of which would 
in位ease the cost of the establishment and operation of the CIF. 

Without pre-treatment, the sea water will be contaIIÚnated with, inter alia, 
55, dissolved salts and faecal materials, which may a1so reduce the 
operational efficiency of the gas c1eaning system as well as rendering it 
unsuitab1e for general cleaning actîvi討es. Sea water, if used, will aIso 
req吋re 甘eatment prior to discharge to meet the TM. In adclition it should 
be noted that seawater may require a greater level of treatment prior to 
discharge compared to the use of mains water. 

Conservation of mains water can 忌est 忌e achieved by good opera泣onal
prac說ces and, where practîcable, the reuse of water from the on-site 
treatment plant before discharge. Increasîng the cost and complexity of the 
CIF water treatment system 如 inclu是e conditioIÚng of incoming sea water is 
unlikely to be the most attractive option. In adcli泣。n， no seawater intake 
has been provided for the crp in the design of the SIA water台ontand
therefore, additional works would be re弓uired to provide a supply. 

Aerial Discharges 

λ5 has been cliscussed in Section 3, the aerial emissions from the CIF 
rep主esent only a small fractîon of the total industrial discharges and at these 
levels have not been considered likely to lead to adverse impacts in the 
previous Area 38 studies. 
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6.6 

6.6.1 

The predicted impacts of stack gas emissions on sensitive receivers has been 
discussed in detail in Sections 3 and 4 in terms of air quality and human 
health. Substances may also enter the environment through contact with 
surface waters and affect marine and fresh water quali可. However, the 
potential magnitude of such impacts is less than those quan位自ed earlier, 
and they are, therefore, not considered further. 

There are a number of existing and planned service reservoirs in the vicinity 
of the CIF. The reservoirs are covered and vented to the atmosphere and 
there is limited potentia1 fo :t;' gaseous exchange between the water bodies 
and the discharge from the CIF. Therefore, the discharges from the CIF will 
not contaminate the reservoirs and will have no adverse effects on water 
quali句﹒

品生ITIGATION MEASURES 

Construc說on Phase 

Although construction activities are not expected to result in. adverse water 
quality impacts, it is important that appropriate measures be implemented 
to minimise the cumulative impacts associated with other ongoing 
construction work at Area 38. Proper site management is essential to 
minimise wash-off during the rainy seaso'n and "good housekeeping" 
practices to ensure that debris and rubbish cannot gain access to nearby 
stormwater systems should be implemented. Cons甘uction site discharges 
into the North Western WCZ are controlled under the WPCO and thus 
valid WPCO licenses are required. Standard measures which would be 
appropriate in this case are described below. The Contractor should also 
refer to Practice Notes for ProfessionaI Persons 一臼nstruction Site Drainage, 
EPD, 1994 (ProPECC PN 1/94) and note that only stormwater may be 
discharged to stormwater drains. 

Site Run-off 

All site cons仕uction run-off should be contròlled and treated to prevent 
run-off with high level of 5S using the following rneasures: 

位\e boundaries of ear仕lworks should be marked and surlounded by 
dykes or embankments for flood protectÎon as necessaryi 

temporary ditches such as channels, earth bunds or sand bag barriers, 
should be provided to facilitate run -off discharge into the stormwater 
drain via a silt retention pondi 

permanent drainage channels should also incorporate sediment basÎns 
or traps and baffles to enhance depositioni 

sediment traps and channels must be regularly cleaned and maintained 
by the Contractor, daily inspections of such facilities should be 
requiredi 
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perimeter channels should be provided at the site boundary to 
intercept storm run-off from offsite, these channels should be 
constructed in advance of site formation works and earthworks; 

all traps (temporary or permanent) should also incorporate oil and 
grease removal facilities; 

manholes should be adequately covered or temporarily sealed; 

all drainage facilities must be adequate for the controlled release of 
storm flows; 

open stockpiles should be covered wî也包rpaulin or similar fabric to 
prevent washing away; 

minimising of exposed soil areas to reduce 也e potential for increased 
siltation and contamination of run -off; 

earthwork final surfaces should"be well compacted and subsequent 
permanent work should be immediately performed; 

excavation work should be scheduled between September and April 
whenever possible to minimÎZe soil erosion during rainy seasoni 

bentonite slurry should be reconditioned and reused wherever 
practicablei 

col1ection of spent bentonite or other grouts in a separate slurry 
collection system either for reuse or disposal to landfilli 

used bentonite slurry can only be disposed of to 也e local sewer upon 
treatment to 血e TM limits; 

water used for water testing, boring, drilling works, concrete batching 
and precast concrete casting should be recirculated/reused as far as 
practicablei 

EPD should be consulted with regard to disposal of chlorinated wate~ 
(sterilised water); 

on-line standby sump pumps should be provided to prevent 
wastewater overflow from water recycling systemsi 

wastewater from concrete batching and precast concrete casting should 
be treated for pH adjustment and silt removal prior to dischargei 

washwater from wheel washing facilities should have sand or silt 
removed before discharge; 

出e section between sÎte exit and public road should be paved, with 
backfall, to prevent site run-off from entering 也e public road; and 
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extracted groundwater should be discharged into stormwater drains 
after removal of si1t in silt removal facilities. 

Debris and Litter 

In order to comply with the aestheticαiteria for the proposed North 
Western WCZ WQO: 

也e Contractor should ensure that site management is optimised and 
that any solid materia1s, litter or wastes should not be permitted to 
block drains OI enter surface and marine waters. 

Oils and Solvents 

To prevent the accidental release of oils and solvents the Contractor should 
ensure that: 

allleaks or spills should be contained and cleaned up immediatelYi 

all fuel tanks and storage areas should be provided with locks and be 
sited on sealed areas, within bunds of a capacity equal to 110% of the 
storage capacity of the largest tank; 

bund drains should be kept locked to prevent accidental discharges; 

rainwater trapped within bunds should be discharged via the 
wastewater treatment plant; and 

vehicle and plant servicing areas, vehic1e wash bays and lubrication 
bays should be located under cover where possible and 位le drainage 
should be connected to 位le wastewater treatment plant via a pe仕01

interceptor. 

Sewage 

Sewage plans should ensure that: 

grease 缸aps should be installed for discharges from canteens to inc1ude 
drainage from basins, sinks and flOOI drains; 

的 it is present1y understood that a public sewer connection to the CIF 
wil1 not be available until mid 1998, sewage from toilets and works 
canteens should be treated prior to discharge to marine waters; interim 
sewerage treatment facilities such as a septic tank and soakaway 
system should be installed and the treated wastewater can 
subsequently be tankered off-site or discharged providing it complies 
with the TM for North Western inshore waters. 
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6.6.2 Operatiollal Phase 

The CIF is part of the Tuen Mun Area 38 development which will be served 
hy the puhlic sewerage network. Current schedules for the developrnent 
indicate that the public sewerage 'network will not be ready by the time that 
the crF is in operation and w:ill only be avai1able from.ll吐d-1998.
Wastewaters from the plant can on1y bé discharged to nearby marine waters 
during the initial year of operation provided that the discharges are in 
compliance with appropriate discharge standards. It should aIso be noted 
that only stormwater rnay be discharged to stormwater mains. 

Whilst specific details of the crp design are not available at thÎs stage, 
preliminary investigations indicate that, if a wet scrubber system is chosen, 
the packaged unit will usually come with its own wastewater treatment unit 
comprising of neutralisation, preápitation, flocculation and settlement with 
sludge dewatered, probably using a filter press. Other wastewater sources 
indude container washing, process area hosedown and maintenance dean­
up, these waters will contain traces of contarninants and it is likely that an 
on-sÍte wastewater treatment plant will have to be installed to treat these 
discharges to the required TM limits for discharge to North Western waters. 

Many of the specific mitigation measures identified for the control of 
construction impacts are app1icable to the opera世onal phase. In general, it 
is recommended that: 

channelling and bunding be provided to separate and control storm 
water run-off so 也at it is discharged into 血e stormwater drain, via a 
silt retention pond adequate for the controlled release of storm flOWSi 

channels should be provided at the site boundary to intercept off-site 
storm run-off; 

drainage channels should also incorporate sediment basins or traps, 
with oil and grease removal facilities, which must be cleaned and 
maintained on a regular basis, preferably dailYi 

出e procedures for the CIF are designed to ensure 也at spillages, bo由
on and off-site, are effectively contained and washdown water from 
clean-up operations is directed for appropriate treatment before 
dischargei 

any temporary facilities for the treatment and disposal of wastewaters, 
prior to 血e completion of the sewerage infrastructure, be included in 
the dètailed design of 也e CIF and addressed in the detailed EIAi and 

位le acceptability of wastewater discharges to 也e marine waters, and 
subsequent1y to sewer, be confirmed at the detailed design s包gewhen
details of wastewater quality are available and a detailed assessment of 
aqueous waste arisings and the plant required to treat them to 
accep個ble standards cari be undertaken. 
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6.7 CONCLUSIONS MlD RECOMMEl\lDATIONS 

6.7.1 COllS tructioll 

Water quality impacts from the cons仕uction of the CrF will arise from 
typicalland based construction activities which involve construction run-off 
and drainagei litter and debris; and spillages. If proper site management 
and good construction practices are implemented，扯 is unlikely that 
construction activities would result in non-compliance with the WQO. 
Recommended mitigation measures, as described in Section 6.6.1 should be 
incorporated in the contract specification. 

6.7.2 Operatioll 

The implementation of recommended mitigation measures will ensure that 
storm water run-off will be effectively controlled and treated to TM 
standards before discharge to the stormwater drain. 

The operation of the CIF is not envisaged to generate any wastewater 
discharge likely to cause adverse water quality impacts providing adequate 
treatment is ernployed before discharge. Major wastewater streams will 
include: 

scrubber water (15 m3 per day), if wet scrubbing is usedi 
drainage from process areas including container washing (1 m3 per day), 
ash quench overflow: (1 m3 per day) and hosedown water (5 m3 per day); . 
sanitary sewage (3.5 m3 per daY)i and 
surface run-off. 

Aerial emissions from the CIF are not considered to be a source of adverse 
impacts in terms of water quality. 

The effective containment and clean-up of spillages both within the site and 
on the public highway can be achieved by inc1uding the recommended 
mitigation measures in the detailed design and operational procedures of 
the CIF. 

If a wet gas scrubbing unit is chosen, a scrubbing water treatment unit will 
be required. The complexity of the wet scrubbing system is likely to 
inαease the treatment and monitoring costs when compared to alterna位ve
gas cleaning systems. Therefore, wet scrubbing will probably not be the 
preferred option selected by the Con仕actor. The use of seawater for gas 
scrubbing is not recommended. 

In view of the unavailability of the public sewerage system in the first year 
stage of operation, it will be necess紅Y to treat wastewater from the plant to 
discharge limits acceptable to inshore waters. Alternatively, if acceptable, 
the wastewater may be tankered off-site to a suitable 仕eatment faci且ty with 
the capabili句， to treat indus出al wastewater. 
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The Contractor should ensure that a detailed design stage assessment will 
be undertaken, when more information on wastewater quality is available, 
to confirm that the effluent streams from the site will be capable of 
compliance with the relevant τM standards before discharge into the marine 
waters. This may require the inclusion in the CIF detailed design of an 
appropriate wastewater treatment facility. 
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Monitoring wastewater quality will be req凶red under the discharge licence 
conditions. These requirements will be included in the Tender 
Specifications and should include consideration of plant layout and design 
to facili.tate discharge monitoring and sampling. 
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7 LANDUSE AND l月lSUAL IMPACTS 

7.1 INrRODUCTION 

Following the recommendations of the FR and the ER, this Section foαses 
on examining the potential visual impacts associated with the visible stack 
emissions and architectural design of the CIF, taking into account the 
current and planned landuses in the area. Local plan吋ng policy for the 
area is covered by the statuto月， Ou吐ine Zone Plan (OZP)(S/TM/8). The 
s仕ategic level of planning in the area can be identified with reference to the 
Sub-Regional Land Use Plan, Port and Airport Development Study (P ADS) 
and the Expanded Development Study of Tuen Mun Area 38. 

Since 出e CIF will be built in a planned industrial area to be reclaimed 台om
the sea, direct landuse impacts such as severance and landtake are not 
an位åpated.

7.2 BASELINE CONDITIONS 

7.2.1 Existing Condítions 
仁
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The crF will be located within Tuen Mun Area 38 on reclaimed land at Siu 
Lang Shui imme也ately to the south of the southern slopes of the Castle 
Peak hill range, which provides a significant natural backdrop to the area. 
However, the lower and medium slopes of the hill ranges have been largely 
disturbed and replaced by engineered slopes with varying degrees of 
restora位on.

The coastal area 吋acent to the CIF site has been developed predo凶nantly

for industrial use as shown in Figure 7.2a. To the west of the site are 
existingir:tdus仕ial establishments including the China Cement Plant and 
Castle Peak Power Station. The Siu Wing Steel Mill to the immediate west 
of the site is under construction. Along the coastal area to the east there 
are: a government depot, a number of fishermen's graves, the Pillar Point 
Sewage Treatment Plant and waterfront indus甘ies. Developments 
impingi.ng on the hill slopes to the north of Lung Mun Road include two 
covered 仕esh and salt water service reservoirs, the restored Siu Lang Shui 
LandfilI, a block making factory, the W AHMO Physical Model Laboratory, 
Pillar Point Vietnamese Refugee Camp and the Pillar Point Valley 
Con甘oIled Land且11.
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As described above, the naturallandscape of the CIF site and its 
surroundings have been extensively disturbed by the industrial 
developments and is therefore considered to have a low landscape value. 
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With the planned Tuen Mun Area 38 development involving special 
industry and a river 仕ade terri1inal on reclaimed land (see Figure 7.2a), the 
indus仕ia1 area stretching 企'Om the Castle Peak Power Station to the north 
will be extended aIl the wa y to the existing waterfront industries at Pillar 
Point to the south. 

一i
l
L

「
l
l

「
|
L

7.2.2 Fufure Conditions 

The Pillar Point Vietnamese Refugee Camp is scheduled to be vacated in 
early 1996. As shown in Figure 7.2a, a αematorium， columbarium and 
funeral services centre has been proposed, however, this has met with 
considerable objections from Dis出ct Board members. Proposed as part of 
the Tuen Mun Port Developrnent, a dual 3-1ane road alignment αossing the 
a甸acent area may be constructed. 

It is expected that the area surrounding the CIF site would hecome more 
industrialised and have an even lower landscape value than present. 
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The CIF site is in a relatively remote location within the Castle Peak hill 
spurs and is well screened frorn residential areas including small villages to 
the northwest beyond Cast1e Peak Power Station, m吋or p訂ts of Tuen Mun 
New Town, and reα'eational areas in Area 45C. 

7.2.3 Sensitive Receptors 

Visually sensi位ve receptors of the CIF development are identified in this 
assessment as residential and reαeational areas. Various institutions, and 
commercial and industrial areas are considered to be less sensitive. 

As discussed in the Feasibility Study, distant viewers from North Lantau 
and transient viewers from a句acent road and marine traffic are not 
considered to receive significant visual impact from the crp development. 

The nearest sensitive receptors (over 3 km away) that are likely to be able to 
view the crF and may be significantly affected are upper floor residents of 
high-rise buildings near the Tuen Mun Ferry Pier area, which include: 
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Since the adjacent Pillar Point Vietnamese Refugee Camp is a temporary use 
and is expected to be vacated in early 1996, it îs not considered to be 
affected hy the development. 
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Melody Garden; 
Butterfly Estatej 

Richman Garden; and 
Pierhead Garden. 

These sensitive receptors will have a midd1e-ground view of the CIF. 

ER..\i H ONG KONG ENvlRONMENTAL PROTECTION DEPARTM臼\lT

rlLfl)fl 

90 



l~ l ..r .l 恥、r... E 司“二、
i 11_l l'I.lI~ .:a. 
II t l"""llll!"' t ，!...~ 

i 1 I 1 1 11 I 11.‘­
i 1 j 1 1 I ! VI. -
I111 1 I vr L噩噩，‘國­
I J I I I v1 1.i 益~
t II I VI I 個EI .---可

B 電 t v1 I .lØJ"" ~1 __一 .. 
L..yg.尚早÷村1.1.1

C 

值
已
。u
h曲
口
。1

2
3
。
出
J
D
E
Z的
星
的
←

R
H
m
w
O
M

自
巨
同
戶
記
得
L
U
小

Z
B
O
H
h
c
u
ω

出

忌
。
巨
苦
口
，
O
M

過

Z
O
V酬
M
W
Z
O
E
2
師
叫

口吋
"團團d

U
凶
Z
I
F
O←
←
Z
凶
υ
〈
門
口
〈
的
泊
的

2
2
Z
〈
J
己
的
自
←E芸
芸
C
U
口
Z
〈
口
Z
Z
切
H
V
n
凶
，
“
叫h
叫
阿
D
U
E

衣
阿
三
譜
兒
。

U
H
Z
O紹

:;12 
:izs 
g ZRgE 
E53i i 
口閉圈閱

. 

-EE/ 

:丹、

• ij:Y 
~ ..、、

" i\ 要 J 、J

何至九/
:iJrkJ九三
iN\ii 

f)/ 心戶， 去
1: 一斗士一 / I 
i;i i\./ / 
iztii// 
申 /ii//

/ii/ 
/刁/

/ 
/ 

/ 
昌平

/ 

(j j 
Z 皂，
S ...J 

25 

尚
“
←Z
凶
U
的
叫H
U
H〉
M
E
-
m
m

J
<
MEZDLQZ

<

EDE

<
SEPJOU

‘
三
口
泣
。
←
〈
可
串
“
υ

':t 

',, 
J' 

，
令
/

「j
i
i
J

fTi--iL 



-
L

「
-
L

「
|
L
h
l
L
r
|
t
J

「
L
F
I
L

「
L
F
L
F
L

7.3 ASSESSMENT OF IMPACTS 

7.3.1 Cons訂uction Impacts 

The site will be made available for the CIF as a small part of the reclamation 
of the Tuen Mun Area 38 development. The cons仕uction work for the CIF 
will be on the newly rec1aimed land farthest away from the sensitive 
receptors compared to the other developments on the reclamation and is 
expected to have low visual impact on the sensitive receptors. 

7.3.2 OperationaI Impacts 

The CIF is expected to comprise the main incinerator building and anirnal 
cremator which will be appro泊mately 10-15 m high with an approximately 
60 m high stack, the scale of which would be similar if not sma1ler than 
neighbouring facilities such as the steel and cernent plants. It was 
concluded in the FR that, overall the CIF would not result in high visual 
impact, however the incinerator stack and its plume, and the appe缸ance of 
the facility might be a concern to sensitive receptors. 

Visible Stack Emissions 
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There Ìs also the poten世al for steam to be emitted from the CIF stack. 
As indicated in the Feasibility Study, the amount of steam produced and its 
visib也可 will be a function of the emission gas moisture content and 
temperature difference from the ambient air temperature. If a wet scrubber 
is to be used to clean the stack gas, the e沿'laust gas temperature from the 
CIF is expected to be around 500C and a visible steam plume is likely to 
result due to the rela世vely small temperature clifference from the ambient 
air temperature of 21-260 C (Monthly Normals of the Meteorological Ele忱的 for

the 30 Years 1961-1990 for HK, Royal Observatory, 1992). 

Experience of a similar inánerator (Knostrop, UK) inmcates that by raising 
the temperature of the emission gases to around 100oC, a steam free 
emission plume from the stack can be ensured under normal weather 
conditions. As the ambient air temperature in the UK should be lower than 
that of HK and presents a more favourable condition for the formation of 
steam plumes from thls kind of incinerator stack干 it is expected that a 
temperature requirement of 1000C for the ernission gases from the CIF stack 
should be adequate to ensure a steam free emission under normal weather 
conmtions. The proposed emission limits speci句， the stack gas temperature 
to be above the acid gas dew point. This will require an emission 
temperature of around 1200C which should also ensure no visible plume is 
produced. 

Smoke emissions from the CIF stack, in compliance with the proposed 
emission limits, will be less than the Ringelmann Chart Shade NO.l and not 
visible. 
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The site boundary should be permanently fenced to enhance a 位dyand
compact image of the CIF, if necessaηr the fencing material could be chosen 
to provide direct visual and noise screening. However, an open structure 
fence may be prefe白ed as landsca ping of the site will be able to enhance the 
design features and im prove the overa11 condi世on of the site, such as by the 
selective use of 甘ees and shrubs. 
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Extenor Design of the Facili句

The design of the CIF will not be determined until a缸er the contract is 
awarded although the design is somewhat limited by operational 
considerations. However, architectural treatments which could enhance the 
appearance of the facility are possible. 

As part of the Area 38 development, the exterior design of the CIF should 
consider the overa11 de5ign guidelines (Expanded Development Study of Tuen 
Mun area 38 - Final Report, Territory Development Department, 1990) 
recommended for Area 38 50 as to maintain a modern, pleasant and 
at仕active environment in the area. The guideline5 are summarised as 
fo11ows: 

building coverage should not exceed 60% of the net site 缸ea;

a non-buildable land reserve along a11 frontages facing m吋or roads of 
7.6 m depth, and a similar reserve of 4.6 m depth along a11 common site 
boundaries adjacent to other plots; and 
low rise building heights. 

In addition, a commonality in the architectural design should be adopted for 
a11 building s廿uctures on site. Common colour themes should run 
throughout the site，台om the stack and roofs to equiprnenιand where 
possible, the site should be enlivened through the use of attractive bold 
colour schemes, strong signage and the deta江ing of specific features of 
buildings (eg stairways, access points etc). 
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文4 CONCLUSIONS AND RECOMMENDATIONS 

Frorn the above discussion, it is concluded that the CIF development will 
not lead to significant landuse or. visual impacts. However, the following 
recommenda世ons should be considered by the CIF Contractor: 

subject to a test period，出e design of the heating sys扭m of the 
emission gases should be flexible to allow for higher temperature if 
required; and 

the external design of the CIF should meet the recommendations of 也e

Tuen Mun Area 38 Final Report. 
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8 WASTE IMPACTS 

8.1 INTRODUCTION 

This section addresses the poten世al for impacts from the generation, 
handling and disposal of all wastes arising during the cons甘uction and 
opera世on of the CIF, other than wastewaters which are discussed in 
Section 6. The collection and deliveη， of wastes is addressed in relation to 
the responsibilitîes of the Con仕actor to collect clinical waste. The collection 
and delive巧r of other types of waste is outside the control of the Contractor 
and therefore, the scope of this EIA. 

8.2 POTENTIAL SOURCES OF IMPACTS 

8.2.1 Maín Sources of Waste 

Activities during the construction of the CIF will resu1t in the genera世on of 
a varie句 of wastes which can be divided into distinct categories based on 
their nature and u1timate disposal sites. These include: 

excavated and inert material suitable for reclamation and filI; 
general construction wastei 
chemical wastei and 
general refuse. 

Waste categories likely to be generated during the operation of the crp 
inc1ude: 

. . post-combustion wastes; 
industrial wastesj 
chemical wastes; and 
general refuse. 

The main sources of impacts associated with post-combustion, domestic 
and commercial wastes 'arising during the operation of the CIF are the 
possible effects of the quantities generated on disposal capacity and the 
proposed arrangements for handling and disposal of these wastes. 

The potential impacts which may result 企om the collection，仕ansferJ storage 
and disposal of clinical wastes are also addressed here, the environmental 
impacts which may arise from the treatrnent of clinical wastes have been 
considered in the previous sections. 

The definitions for each of these categories and the nature of their arisings 
and potential impacts are discussed in detail below. 
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8.2.2 Construction Wastes 

Excavated Material 

Excavated material 企om the works will comprise primarily rock and marine 
sand which has been used as reclamation filL Given the likely inert nature 
of this material, reuse on-site or at reclamations is not likely to have any 
signi且cant environmental impact. The main impacts associated with the 
excavated materia1 are related to air quality and dust generation during 
excava世on， stockpiling and 仕ansportation. These have been discussed in 
detail in Section 3. 

It is expected that the CIF construction will not generate significant 
quantities of excavated material during the initial earthwork activities and 
digging of founda位ons.

Waste will arise from a number of different activities carried out by the 
Contractor during construction, operation and maintenance activi位es and 
may inc1ude: 

wood from formwork; 
equipment and vehlcle maintenance parts; 
materials and equipment wrappings; 
unusable cement/ grouting 凶xeSj and 
damaged or contaminated construction materials. 

The volume of construction waste generated will be dependant on the 
Contractor's operating procedures and site practices, and hence cannot be 
quan位自ed at this stage. 

Due to the inert nature of most construction waste, disposal is not likely to 
raise long term environmental concerns. Construction waste must not be 
disposed of at a landfill site if it contains more that 20% inert material by 
volume, and therefore the Government encourages segregation of wastes at 
construction sites. Inert materials may be disposed of at a public dump, 
while pu廿escible rnaterials (eg wood) rnust be disposed of at a landfill. 
However, the storage and stockpilîng of construction waste prior to 
utilisation on site or disposal can lead to the generation of dust and the 
contamination of run-off and may be visually intrusive. In addition, 
disposal of these materials at landfill will consume valuable void space 
which is required for domestic and industrial wastes. 

「
L

「
L

A Dumping Licence issued by the Civil Engineering Department, under the 
Crown Land Ordinance, must be obtained by the Contractor before 
disposing of construction wastes at a public dump. 

「
l
u
r
-
L
[
LThe main impacts resulting from the disposal of construction wastes are 

expected to corne from their 仕anspo討 to the various disposal sites. These 
potential impacts may result in additional noise impacts, possible congestion 
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8.2.3 

due to increased traf血c loadings and dust and exhaust emissions 企om the 
haul vehicles. These impacts have been addressed in Section 3. 

Chemical Waste 

Chem.ical Waste as defined under the Waste Disposal (Chemical Waste) 
(General) Regulation includes any substance being 5αap materiaI, or 
unwanted substances specified under Schedule 1 of the Regulations. A 
complete list of such substances is provided under the Regula世ons.
Substances likely to be generated during the construction of the CIF will for 
the most part arise 企om the maintenance of plant and equi pment. These 
may include, but need not be limited to the following: 

spent 血lter car仕idges containing heavy metals; 
scrap batteries or spent acid from their maintenance; 
brake clutch linings containing asbestos materials; 
oil re仕ofit位ng;

mechanical machining producing spent mineral oi1s/ cleaning fluids; and 
equipment cleaning activities producing spent solvents/ solutions which 
may be halogenated. 

Chemical wastes may pose serious environmental and health and safe句
hazards if not stored and disposed of in an appropriate manner as outlined 
in the Waste Disposal (Chemical Waste) (General) Regulation. Hazards inc1ude: 

toxic effects on workers; 
adverse effects on water quality from spills; 
odour; 
fire hazards; 
disruption of sewage treatment works where waste enters the sewage 
system; and 
the contamination of underlying soil and groundwa~er. 

Waste Arisi1lgs ÐurÍ1tg Operatío1t 

During the opera tion of the CIF waste arisings wi11 句pically consist of: 

post-combustion waste; 
industrial wastei 
chemical wastei and 
general refuse. 

Post-Combustion Waste 

The quantity of incinerator residuals produced each day is derived from the 
bottom furnace ash produced in the incinerator and the filter cake produced 
from the particulates removed in the wet gas cleaning process. Based on 
the Kn。如op EIA, the q誼antity of incinerator 釘y ash is assumed to be 12 % 
by weight of the incoming waste quantity, and after quenching will absorb a 
further 50% moisture. The quantity of filter cake produced per day is 
assumed to be 5% by weight of the .incinerator burning rate, inc1uding 
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Animal Carcase Incinerator 

Bottom Ash 

Filter Cake 

2.4 

0.7 

Trace metals 
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moisture. The quanti世es and likely hazardous composition of residual 
wastes from the plant are shown in Table 8.2a below. 

Table 8.2a Residual Wωte Arisings (tonnes per day) 

Waste Type Estimated 
Quantity 

Potentially Hazardous 
Constituents 

Clinical Waste Incinerator 

Bottom Ash 

Filter Cake 

6.8 

1.9 

Trace metals, sh缸ps， metal 

hydroxides and trace org缸úcs

Sewage 

TOTAL 

negligible Trace metaIs, BOD 

12.0 「
L
F
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SOUIce: Centralised Incineration Facility For Special Wastes - Phase 1: Feasibility Report 

In general, bottom ash from the animal carcase incinerator will contain 
mainly carboniferous material and trace metals whi1e those from dinical 
waste incinerators will contain silicon oxides, carboniferous rnaterial, sharps 
(eg. needles, scalpel, glass), metal oxides, trace metals and trace organics. 
Filter cake will be mainly fly ash from gas streams and will usually have 
high levels of trace metaIs from dewatered hydroxides, sulphates and 
sulphites of metaIs. 

It is not envisaged that the chemical constituents of the bottom ash or filter 
cake will present any environrnental impact, above that normally associated 
with landfill operations, through leachate or landfill gas emissions following 
disposal at the West New Territories Landfill (WENT). 

The WENT Iandfill is being engineered and operated in accordance with the 
highest internationaI standards. The landfill has been designed and 
constructed as a containment site with full provision for Ieachate collection 
and 甘eatment and landfill gas collection and utilisation. 
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lndustrial Wastes 

lndustrial wastes include processing wastes (but not post combustion 
wastes) arising from the operation and maintenance of the C凹. These 
wastes would include scrap rnetals, rags and materials arising frorn the 
maintenance works. 

Waste Storage 

lndustrial waste storage is un1ikely to have adverse environmental impacts, 
however, it may pose a visual impact and should be rernoved from site for 
recycling or disposal if not reused. Chemical waste, as noted above, can 
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8.2.5 

pose environmental and health and safety risks if not stored and disposed 
of correctly. General waste issues are discussed below. 

General Waste 

General wastes arising during construction site may inc1ude, inter alia, 
newspapers, food wastes, packaging and waste paper. These will general1y 
be disposed of to landfill. 

General refuse includes any waste that does not fit into an cons仕uction，

industrial or a post-combustion waste 臼tegory or any of the categories 
previously described. 

During the opera世on of the CIF, the general refuse generated will inc1ude 
office wastes, consisting of mainly waste paper and packaging, food wastes, 
glass bottles, alunúnium and tin cans. These materials should be separated 
and recyc1ed, wherever practicable, or if this is not possible disposed of at 
lari.dfill. 

The storage of general re缸se has the potential to give rise to adverse 
environmental impacts including: 

odour if the waste is not collected frequently (eg. daily); 
presence of pests and verrnin if the waste storage area is not well 
maintained and cleaned regularly; 
windblown litter; and 
visual impact. 

Disposal at sites other than approved Iandfills can result in the following: 

odour impacts at the disposal point since appropriate odour control 
measures would not be provided, such as daily cove月

presence of pests, vernùn and scavengers at the disposal sites; 

deterioration of water quality in the area surrounding the disposal site 
due to the production of leachate, and the absence of adequate leachate 
collection and 仕eatment facilities; and 

visual im.pact. 

ColIectioll, Transfer, Storage alld Disposal 01 Clí1tical Wastes 

Clinical waste arises at a number of sources, including Government and 
private hospitals and clinics, doctors and dentist surgeries, veterinary 
practices, medical and veterinary teaching establishments, research 
laboratories, alternative medical practices, morticians and private homes. 
Clinical wastes consists of human or animal tissue, blood or body fluids, 
excretions, drugs or other pharmaceutical products, swabs or dressings, 
syringes, needles or other sharp Înstruments and cytoto泊c wastes. The 
c1inical wastes have a potential health risk to those personnel who come into 
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8.3.1 

8.3.2 

L,' 

contact with 扯 and are generally regarded to be offensive. The collection, r ~ 
transfer, storage and disposal of clinical waste must therefore be undertaken l._ 
in a safe manner which eliminates direct contact and núnimises risk to staff 
i叫ed in each of心 opera世ons. [ 

RECYCLJNG, TREATMENT, STORAG耳 COLLECTION， TRAJ..百:PORT AND ÐISPOSAL 

QpT10NS 
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Excavated Material 

It is likely that disposal of this material would be hy covered truck to 
nearby cons甘uction works where it could be used as backfill. Given the 
limited quantity of rnaterial to be exported and its suitability for use in 
reclamation or nearby developments with a material deficit, the material 
should be exported to such ne缸by sites. The material excavated from 
reclaimed areas may req叫re de-watering prior to disposaI. 

Constructíon Waste 

A number of design and management measures can be introduced during 
the construction period which wilI mînimise the generation of general 
construction wastes. 

The design could rnaxîmise the use of standard wooden panels in formwork 
so that the maximum reuse of panels ~an be achieved. The need to cut 
panels could also be minimised. Alternatives such as the use of steel 
formwork or plastic facing could be considered to inαease the potential for 
reuse. lt is important that wood wastes are stored separately from other 
general construction wastes to 叮吐吋mise any contamination which would 
render the wastes unsuitable for disposal at public dumps. 

Careful planning and good site management could be ernployed to 
minimise the over ordering or rr吐xing of conαete， mortars and cement 
grouts. In addition proper storage and site practices will minimise the 
damage or contamination of construction materials. 

In accordance, with the New Disposal Arra吟ements for Construction Waste, 
EPD and the Civil Engineering Department (CED), 1992 disposal of 
construction waste can either be at a specified landfill, or at a public dump. 
Depending on the nature of the construction wastes generated, surplus 
construction waste not suitable for reuse on-site will be collected by a waste 
collector under arrangement with the Contractor and deposited at a suitable 
public dump or designated landfill. The Contractor should ensure that the 
necessary waste disposal permits are obtained prior to the collection of the 
waste. 

The only available landfill site designated for mixed construction waste will 
be at Pillar Point Valley landfill after the exhaustion of Shuen Wan and 
Tseung Kwan Olandfills. Construction waste with only a small amount of 
inert materials (not more than 20% by volume) will be allowed for disposal 
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at landfills. Many P ADS related contracts, reclamations or other public 
dumps have a requirement to import fill material. In addition, due to the 
limited void space at landfills for disposal of dornes位c and indus出al waste 
in Hong Kong, disposal at these reclamation sites or an approved public 
dump would be the preferred method provided that the Con仕actor

complies with the acceptance criteria for public dumps. 

The handling and disposal of bentomte slurries should follow the 
req叫remen包 as set out in the Pr，ωice Note For Professional Persons ProPECC 
PN 1/94 - Construction Site Drainage. 

As far as possible it would advantageous for the Contractor to recycle as 
much as possible of the cons仕uc世on waste on-site, in order to reduce the 
requirement to import addi位ona1 materials. Recycling would also reduce 
the collec世on，廿ansportation and disposal of cons仕uc世on waste and any 
associated charges by the 仕ansport con仕actor. At the present 世me，

Government has not implemented a charging policy for the disposal of 
wastes to landfill, although it is understood that this isαrrently under 
consideration and may be implemented for all wastes, including 
construction wastes, in 1995. 

Chemical Wastes 

Chemical wastes will arise principally as a result of maintenance ac世vities.

Again, it is difficult to quant的r the amount of che叫cal waste which will 
arise from the construc位on and operation activities since it will be highly 
dependant on the Contractor's on-site maintenance requirements and the 
number of plant and vehicles utilised. 

The Chemical Waste Treatment Facility (CWTF) located at Tsing Yi was 
opened in June 1993 and is the point of disposal for most chemical wastes in 
the territory. The contractor operating the chemical wa5te treatment facili句r

a1500perates a collec世on service for chernical waste producers: Disposalof 
chemical wastes in this manner will ensure that environmental and health 
and safety risks are reduced to a minimum, provided that correct storage 
procedures are instigated on-site and that the collection vehicles are 
operated by licensed ca叮i~rs.

General Rφ的

The amount of general re如se which is likely to arise cannot be quan位fied at 
this 位me as it will be largely dependant .on workforce 5ize and site practices. 

General refuse generated on-site should be stored and collected separately 
from other construction, industrial and chemical wastes. The Contractor 
may arrange for the collection and disposal of the refuse by an approved 
carrier. The removal of waste from the site should be arranged on a daily 
basis by the Con廿actor to n吐nimise any potential odour impacts, minimise 
the presence of pests, vermin and other scavengers and prevent unsightly 
accumulation of waste. 
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Specially designed lockable transit skips should be used for the collection of 
clinical wastes. Wastes that are stored at hospitals or clinics in transit skips 
will not undergo any secondary transfer: Wastes collected from private 
medical practitioners should be transferred in the prescribed containers and 
placed in transit skips. These skips should be kept securely locked at all 
times the wastes are in transi t. 
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8.3.5 Collection, Transfer and Storage of Clinical Waste 

The Contractor will be responsible for the design provision and operation of 
the c1inical waste collection service from hospita1s, clinics, private 
prac位tioners， auxiliary medical services, veterina可， clinics and other clinical 
waste producers to the CIF. A total of 21 tonnes per day (tpd) of clinical 
waste will be collected of which 18.5 tpd will be col1ected from hospitals 
and clinics and 2.1 tpd from private medical practitioners. Clinical waste 
should be sep缸ated from other wastes by the waste producer at source and 
packaged in distinctively coloured containers designed to prevent tearing, 
breaking or leaking during transfer and 仕ansport to the CIF. This will 
minimise the health risk to waste producers and will protect those personnel 
involved in the collection, transfer and storage of c1inical waste. 

The Clinical Waste Control Scheme and Code of Practice for the 
Management of Clinical Wastes will set out the requirements for the 
collection, transfer and storage of clinical wastes from each of the c1inical 
waste sources. These are αrrently under developmenιbut the general 
provisions are expected to be as follows. 

The clinical waste packages should be marked to identify the source of 
wastes. The specified tracking system using consignment notes should be 
followed which allows the wastes to be traced from the waste producer, 
through each of the stages of collection, transfer, storage and treatment. 
Any problems with the waste can, theref6re, be traced to the point of 
arising, thereby enabling appropriate action to be taken. 
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Staff management and 仕aining w山 play an important role in ensuring 
wastes are collected and transferred safel y. All staff should be trained in 
collection, transfer, storage and disposal procedures and where appropriate 
use protective clothing. 

Special arrangements should be made and emergency procedures 
documented for dealing with accidental spillages on the public highway. 
The Authority should be informed irnme出ately and measures should be 
taken that ensure that the wastes are quickly removed and the area c1eaned 
without presenting a hazard to the general public or those involved in the 
clea吋ng operation. 

A special full container storage area should be -provided at the clinical waste 
incinerator. The storage area will act as a short term backup for times when 
the incinerator is undergoing maintenance or repair and therefore a capacity 
equivalent to at least the total waste inputs to the c1inical waste incinerator 
for a period of 48 hours sholJld be provided. In order to prevent odour and 
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8.3.7 
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minimise hea1th risks the storage area should be maintained at a 
temperature of 70C or less. Wastes should not be stored at the CIP for a 
period in excess of 48 hours. 

Disposal 01 Post Combustion Wastes 

Approximately 12 tonnes of ash will be generated. at the CIF daily. Ash 
from the plant is expected to be aαeptable at WENT which has been in 
operation since mid-1993. The average daily intake at the WENT Iandfill is 
αurent1y below 4000 tonnes per day. In terms of waste quantities, the 
waste input from CIF is low when cornpared with dai1y intake 臼paci句， of 
the landfill site, and sufficient disposal 臼pacity exists for long term disposal 
of CIF solid waste at the site. 

It is current1y envisaged that waste residues from incinerators will be 
disch訂ged automatically and transferred to skips which will be loaded and 
unloaded by handling units for 甘ansport and disposal. The skip will be 
covered in transit between the CIF and landfill. No manual handling of 
waste is an世cipated， with any spillages being collected by a vaαlum cleaner 
with a filter or wet system; dry sweeping will not be permitted. 

It is un1ikely in normal operations that post-combustion wastes would be 
handled but during maintenance or repair activities some handling or 
clearing of these wastes may be necessary. Sharps may remain physically 
unchanged but would be sterilised by the incineratìon process. 
Precautionary measures during handling should be considered and 
operators should be equipped with suitable protective gloves and clothing. 

Waste Disposal During Non-Standard Operatíng Conditions 

If the incinerator ceases to function for a period longer than could be 
absorbed within the on-site skip queuing system, an alternative means of 
disposal of the clinical wastes will be required. It is anticipated that in such 
an event, the clinical wastes would be disposed of to landfill，的 is 叩叮ent

practìce for such wastes. Disposal of clinical wastes by this means requires 
measures to be taken to minimise health and safety risks to Iandfill 
personnel, the general public and the environment. 

In emergency circumstances when the landfill disposal route is required, 
clinical waste will continue to be brought to the C凹I where it can be 
subsequently transferred to refuse collection vehicIes equipped with 
approp討ate loading equipment for discharge of the transit skips. The waste 
disposalsystem should be operated independently 企om the dinical waste 
collection service. 

Those materials which can be c1assified as chernical waste, such as 
laboratory prepara世ons， including soIvents and cytotoxic drugs may be 
suitable for disposal at CWTF if they can be separated from the other 
components of the clinical waste. This could only be undertaken at source 
by producing two separate waste streams and would only be practicable if 
the CIP were to be out of action for a considerable period. 
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8.4 MrrIGATION MEAsURES 

8.4.1 lntroduction 

This section sets out ERM's recommended storage，仕ansportation and 
disposal measures to avoid potentially signi且cant environmental impacts 
associated with waste arisings from the construction and operation of the 
CIF or to reduce 品的e to acceptable levels. These should be included in the 
environmental protection clauses in the CIF contract documents. 

8.益2 Segregation of Wastes 

In order 切 ensure that a11 waste is dispose是 of in an appropriate manner, 
waste should be separated by category on-sÎte by the Contractor. The 
crite加 for sorting sO五d waste is described ín New Disposal Arrangements for 
co梅truction 'wj甜甜話給咱 in 1992 忌y the EPD and the CED. Waste 
containing in excess of 20完 by volume of inerts should be segregated from 
W仿te with a larger proportion of p泣trescibles. Inerts are described as 
material being soil, rock, asphalt, concrete, brick, cement/ plaster, building 
debris and aggregates, and any other general materials which would not 
bio-degrade. 

The Consultants recornrnend that a11 waste, be segregated into the following 
categories: 

excavated material or construction waste suitable for rec1amation 0室主11;

construction waste for disposal at public dump or land自1;

chemical waste; 
industrial wastesi 
general refusei and 
post且combustion wastes (which must be stored and handled separately 
from 0也er wastes). 

The different categories of wastes should be segregated, recycled, treated, 
stored, transported and disposed in the manner described in Section 8.3. 
Further segregation of the wastes such as wood, paper and metals should be 
undertaken, wherever possible, to facilitate reuse and recycling. 

8.長3 Waste Mínimísatíon 

Construction materials and rnaterials generated during ope主ation should be 
recycled or reused wherever possible. The waste management strategy to 
be employed should be waste rninimis發tion at sourc巳 Where waste 
generation is unavoidable, the potential for recycling or reuse should 
explored and oppo討口吋ties taken wherever practicable. If wastes cannot be 
recycled then the recornmended dispo侃1 routes should be followεd. 

Waste reduction meaSl甜的自∞治 be intro是uced at the desi伊 stage and 
carried through the construction activities, wherever possible，忌y careful 
purchasing control, reuse of formwork and good site management. 
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Recycling of wastes generated through adminis甘a世ve and maintenance 
ac位vi位es during the opera世on should be encouraged as Iong as it does not 
interfere with the operation of the CIF. No recycling of clinical waste or 
bottom ash should be permitted. The Contractor should: 

where practicable, 宜'ecycle waste paper generated at 血e Contractor's 
administrative officesi and 

where practi臼.ble， recycle scrap metaI and 0也er recyclable materials. 

Training and ins甘uction of the Contractor's staff should be given to increase 
awareness and draw atten世on to waste management issues and the need to 
rninirnise waste generation. 

Storage, Co l1ection, Transport and DispωalofWaste 

In circumstances where wastes cannot be recycled it is recommended that 
the Contractor should segregate the waste materiaIs and dispose of them as 
follows: 

inert construction waste material when deemed suitable for reclamation 
or land formation should be disposed of at public dumpi 

inert material deemed unsuitable for reclamation or land formation and 
non-inerl construction waste material should be disposed of at public 
landfills; 

chemical waste as defined under Schedu le 1 of the Wωte Disposal 
(Chemical Waste) (General) Regulation, should be packed, labelled, 
stored and disposed of in full compliance with 也e requiremen包 as

stipulated under the Regulation and, where appropriate, disposed of at 
. the Chemical Waste Treatment Facility located at Tsing Yi through 位\e
engagement of licensed waste collectors; 

general refuse should be disposed of at public landfill; and 

post-combustion waste should be collected and stored separately from 
other wastes in closed containers and whenever practicable manual 
handling of the waste should be avoided, the waste should then be 
transferred to an approved landfill in closed skips to ensure no fugitive 
dust emissions occur. 

The Contractor is required to consult with the Waste Disposal Authority on 
the final disposal of these wastes. 

The CIF contract documents should include instructions which ensure that 
approved waste collectors are used and that appropriate measures to 
minimise adverse impacts inc1uding windblown litter and dust from the 
甘anspo此ation of these wastes are instîgated. 
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8.4.5 

It is recommended that: 
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wastes should be handled and stored in a manner which ensures 血at

血ey are held securely without l05s or leakage thereby minimising 也e

potential for pollution; 

only approved waste collectors authorised to collect 也e specific 
category of waste concerned should be employed; 

appropriate measures should be implemented to minimise windblown 
litter and dust during transportation by either covering trucks or 
transporting wastes in enclosed containersi 

the necessary waste disposal permits need be obtained from 也e

appropriate authorities should 血ey be required in accordance with the 
Waste Disposal Ordinance (Cap 354), Waste Disposal (Chemical Waste) 
(General) Regulation (Cap 354) and the Crown Land Ordinancei 

col1ection of general refuse should be carried out frequenUy, preferably 
dai1Yi and 

wastes should only be disposed of at licensed sites and the Contractor 
should develop procedures to ensure 也at illegal disposal of wastes 
does not occuri 

waste storage areas should be well maint.ained and c1eaned regularly. 

Waste Arisings During Operation 

Provisions for the transfer of CIP wastes to landfill without incineration of 
the wastes have to be made for circumstances when the incinerator cannot 
be used. The Contractor should: 

design, and implement as necessary, emergency procedures for 
transferring wastes direct1y to Iandfill. 

Controls for the analysis and recording wastes for disposal should be placed 
on the Contractot, he should: 

record 位也 quantity of waste for disposal, determined by weighing each 
load or similar methodi 「
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undertake cont.aminant analyses of the bottom ash and filter cake upon 
位le commencement of the Operation and at least annual1y thereafter. 

In order to ensure safety, the Contractor should: 

fol1ow the instructions of the WENT Contractor when undertaking 
disposal operations. 
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8.4.6 Collectio1t, Tranφrand S的rage 01 Clinical Wastes 

The Contractor shall ensure that: 

clinical wastes are managed in accordance with 血e requiremen包 of the 
Clinical Waste Control Scheme and Code of Practice for 曲e

Management of Clinical Wastesi 

a full container storage area should be provided, having a capacity 
equivalent to at least 也e 10tal waste inpu包 for clinical waste 
incineration for a period of 48 hoursi and 

the full container storage area shall be refrigerated at a temperature of 
70C or less. 

wastes should not be stored at 也e CIF for a period in excess of 48 
hours. 

8.5 CONCLUSIONS AND RECOMMENDATIONS 

No significant impacts upon the environment have been identified arising 
from the disposal of waste from the CIF. In most 臼sesl construction waste 
can be reused on other sites or disposed of to landfill. Some small 
quantities of high value waste such as aluminium and paper can a150 be 
recycled. 

5tudies in the UK and US clear句 show that the chemical cornposi世on of 
post-combustion waste is acceptable for disposal at Iandfill and the 
quantities of bottom ash and filter cake that will be produced by the CIF 
will have a neg1igible effect on the disposal capacity at the WEl叮

The etfective application of the mitigation rneasures recommended in the 
previous section will ensure that environmental nuisance will not arise from 
the storage，仕ansport and disposaI of the various types of waste arisings 
from the CIF. 
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9.1 

9.2 

9.3 

9.3.1 

LANDFILL GAS HAZARDS AND PRECAUTIONARY MEASURES 

lNTRODUCTI0N 

A small part of the CIF site falls within the 250 m consulta位on zone 
surrounding the Siu Lang Shui Landfi11 (SLSL), therefore it is considered 
necessary to assess the potential risk of migration of landfill gas and 
leachate which may affect the proposed development. The posi位on of the 
consultation zone boundary in relation to the CIF site is shown in 
Figure 9.1a. 

This assessment is based on the findings of the ongoing NOl幼west NI白。

Territories I..andfills Resto叫ion Study, Scott Wilson Kir.坤atrick (NWNTL郎)，

and the dra丘 Tuen Mun Area 38 for Special lndustries Environmentallmpact 
Assessment, ERM (Area 38 EIA). 

The major constituents of landfill gas are methane and carbon dioxide with 
various minor constituents being present at low concentrations. Methane is 
flammable in the range of 5-15% by volurne when mixed with air and 
when ignited in a confined space, such as a building, can result in an 
explosion. Elevated carbon dioxide levels can affect human respiration. 

Geological strata, utility services and leachate movement can all provide 
potential migration pathways for landfill gas. 

5IU LANG SHUI LANDFILL 

5L5L is located south of the Castle Peak Firing Range, off the Lung Mun 
Road and 1.5 km west of the Pillar Point Valley LandfilL At its closest point 
SLSL lies approximately 50 m north of the Area 38 5IA reclarnation. The 
site occupies a tota1 area of 12 ha and was operated from November 1978 to 
December 1983 during which time approxiinately 1.2 million tonnes of 
domestic and industrial wastes were deposited. The site has now been 
restored through the placement of a cap comprising cornpacted gravely silty 
sand and subsequent 仕ee planting. 

PLANNED AND ExrsTING LANDFILL GAS COl-lTROL MEASURES AT SLSL 

Existing La1tdfill Gas a1td COlltrol Measures 

The exîs世ng gas control rneasures at the SLSL include: 

a capping layer in excess of 1 m thickness of compacted fiIl rnaterials 
placed over the landfilIed wastes; 

a gas management system comprising passive gas vents linked to gravel 
areas; 
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monitoring drillholes and probes placed within the landfill area and in 
the surrounding s仕ata beyond the southern boundary of the landfill. 

The monitoring of the probes and drillholes at the southern boundary has 
revealed onl y trace concen甘ations of methane gas but there is some 
evidence of elevated carbon dioxide concentrations and depleted 0月Tgen

levels. 

9.3.2 Proposed Landfill Gas Control Measures 

The NWNTLRS report proposes the following priori世es for landfill gas 
con仕01:

undertake a detai!ed inspec位on of existing gas vent pi pes, and make 
good any which are damaged or blocked; 

establish the effec世veness of existing membrane liners and rock face 
coatings in con甘olling off-site gas migra世on;

if necessary, to design and install additional perimeter gas control; and 

design and install gas control systerns to prevent gas migration from the 
southern boundary; 

The proposed gas control measure at the southern boundary incorporates 
the installa世on of a venting trench and membrane barrier. If additional 
con仕01 Îs required, the venting trench would be extended around the 
boundary of the site. To facilitate venting from depth the gas vents would 
be constructed through the 甘ench into the underlying natural strata and 
linked into the ven世ng 仕ench.

It is not proposed to utilise landfill gas at SLSL because of the declining gas 
yields and the undesirable effect a posi位ve gas coIlection system m.ight have 
in drawing air into the waste. 

9.4 ASSESSMENT OF THE POTENπAL FOR LANDFILL GAS MIGRATION FROM SLSL 

9.4.1 Gas Ge1teratio1l 

It has been estimated that 50% of the 1.2 million tonnes of wastes deposited 
at SLSL are biodegradable and therefore could decompose anaerobically to 
produce Iandfill gas. The NWNTLRS suggested a gas yield of 285 m3 per 
hour. 

9.4.2 Geological Strata 

The 台actures and joints typical of granitic bedrock present migration 
pathways for landfill gas while the alluvium deposits, marine deposits and 
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completely decompos巴d granites will allow migration gas through 
intergranular movement 

9.益3

The 5L5L site was engineered as a síte to prevent leachate 
extent 

engineering are unknown. It can therefoτe be assumed that the engineering 
pa宜的ally ínhíbit 

夕，益差 Landfill 

9.4.6 

A passîve venting system of land自II gas con甘01 is in place at 5LSL. The site 
has been investigated by the NWNTLR5 consultants and recommendations 

of the e泊sting for additionaJ 

吐血cantly lower the 
migratïon. 

Utilities 

The servÎces for the SIA are likely to lie close to the 5LSL area, either 
the Lung Mun or within the SIA area well wîthin 

precauhonary and mitigating measures may be 
constructed close to the SLSL. It is not known how these u位lities w山

connect to site ‘ 

New m.i gra位on pathways may be opened up due to development 
excavations or trenching etc. 

(26-66 乃J
(420-6的 mg 1- 1

) ha ve been found 

contamination are such that there is a 
gas may be the 

measures, mentioned earlier in this report have been proposed 
in the NWNTLR5 to mirumìse the levels of contamination of groundwaters 

waters. 
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9.5 

9.5.1 

9.5.2 

CONCLUSIONS AND RECOMMENDATIONS 
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Conclusions 

A significant propor且on of the SIA lies within the 250 m consu1tation zone 
around the boundary of SLSL and when the waste volumes, characteristics 
and the existing site engineering are considered it can be concluded that 
there is a significant potential for landfill gas migration into the SIA. The 
CIF site is close to the boundary of the 250 m consultation zone and 
therefore the potential for migration into this site is greatly reduced. 

The conclusion of the NWNTLRS was that there is a high potential for off­
site migration at SLSL although there is no evidence to date of significant 
migration. It was considered that the greatest potential for migration is at 
the southern boundary, where the closest feature is the Lung Mun Road. 
They considered that the potential for migration will increase fol1owing the 
reclamation and development of Tuen Mun Area 38. 

It should however be noted that the combination of exis位ng ca p and landfill 
gas con甘01 measures appears to be preventing significant off-site migration 
south of the site and that the additional recommended measures will, when 
implemented, provide a further level of migration control around the 
landfill boundary. 

A more complete assessment can only be m.ade when the referenced landfill 
gas control measures have been installed and monitored for a twelve month 
period. 「
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It should be noted that short or Iong term failure of gas con廿01 measures, 
through breakdown, poor maintenance or poor operation could lead to 
increases in landfil1 gas migration. 

Recontntendatio11s 

The restoration of SLSL is at an early stage and the proposed measures for 
landfill gas and leachate control when installed and proven to be effective 
will have a considerable influence on any hazards and corresponding 
precautionary measures that need to be incorporated into the construction 
and operation of the SIA development. 

1t is therefore recommended that: 

位\e situation be reviewed hy an appropriate specialist, during the 
detailed design of the CIF and appropriate measures be developed to 
deal with any identified risk. 

The location of the CIF with almost all of the site falling outside the 250 m 
consultation zone means ~hat it is un1ikely that any precautionary measures 
against landfill gas ingress will be required to be incorporélted specifically 
into the CIP design in addition to those measures req凶red for the SIA as a 
whole. Therefore: 
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Therefore, it is recommended that: 

the area inside 血e 250 m consultation zone should be monitored 
durÎl嗜血e CIF construction in accordance wi曲曲e monitoring scheme 
developed as part of Area 38 EIA. 
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F哲ure 10.1a 111ψlel1te1ttatio1t 01 Mitigatio1t Measures and Ettvirott1nental Monitoring and 1.仙dit

MITIGATION 

Contract 
Spec昕cations

MONITOR1NG 
ANDAUDIT 

2 
Environmental 

Monitoring 

Audit and 
Reporting 

No 
Action 

Exceedance 

EVENT 
CON TING ENCγ 

PLAN 

Monitoríng 
Increased 

2 

Employer agrees 
mitigation 切ith

Contractor 

Contractor 
implements 
additional 

Monitoring 
Reduced 

Exceedance 

(RespOltsibilities for tasks are dettoted thus: 1 - COlltractoη2 - Contractor這 Cotlsrllta，tts， 3 叫 Employer)

FURTHER 
CONTINGENCY 
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10.1.2 

ENVIRONMENL缸， MONITORING AND AUDIT 

INTRODUCI'ION 

In this Section, the basic requirements for the environmental monitoring and 
audît (EM&A) work which will be undertaken during the cons仕uction and 
operation of the CIP are set out, together with a description of how these 
will relate to the implementation of the environmental mitigation measures 
which have been described elsewhere in this report. 

It is recommended that these EM&A requirements should form the basis of 
an EM&A Manual, taking account of the findîngs of this EIA, any further 
studies undertaken at the detai1ed design stage and the measures which will 
need to be incorporated into the environmentaI protection clauses of the CIF 
Contract. 

Objectives 01 the Monitoring and Audit Progralnme 

The overall objectives of the EM&A programme which will be undertaken 
during the cons仕uction and operation of the crF are as follows: 

to provide a database against which the short or long terrn environmental 
effects associated with the CIF may be deternñned; 

to verify the environmental impacts predicted in the CIF EIA; 

to monitor the performance of the project and to provide an earl y 
indication if any of the environmental mitigation measures, identified in 
this report and/or implernented by the contractors, faiI to achieve 
.acceptable standards (ie the regulatory requirements, standards and 
Government policies identified in the EIA); 

to take remedial action if unexpected problems or unacceptable impacts 
arise; and 

to provide data to enable an environmental audit to be undertaken. 

General Arrangelnetlts 

As was noted above, one of the objec位ves. of the EM&A requirements is to 
ensure that acceptable levels of environmental protection are achieved 
during the cons甘uction and operation of the CIP and that the recommended 
measures for the mitigation of environmental impacts are indeed being 
effective. This will be achieved hy the Con仕actor taking responsibility for 
the EM&A work, and through the application of Event Contingency Plan9. 

(ECPs) to deal with the incidence of unacceptable pollu位on events, either in 
the course of normal construction working or through unforseen 
C1Tcumstances. 
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10.1.3 

10.1.4 

Fí♂.tre 10.la shows in graphic form the inter-rela世onships between the 
implementation of the recommended mitigation measures, the EM&A 
programme and the ECPs. The roles of each of these respective elements is 
further discussed in the following paragraphs. 

Meaωsureωsfi戶OT吋Mitigation

「
L

「
L

「
L

The measures for mitigation which have been recommended for each of the 
various 句'Pes of environmental impact likely to occur during the 
cons甘uc位。n and operation are detailed in the previous sections of this 
report. 

The Contractual Requirements will set out measures for mitigation which 
will be con仕'acfual obligations and with which the con甘actor must comply. 
These measures wi11 be inc1uded in the contract, and the contractor will be 
obliged to com pl y with them. 

Environmental Monitoring and Audít 
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The monitoring of the environmental impacts for which the Con甘actor is 
responsible shall be carried out by independent environmental consultants, 
to be a ppointed by the Con仕actor with the approval of EPD. The work wi11 
include: 

Construction 

In the construction phase, the EIA has identi自ed no sensitive receivers near 
the CIF site where noise and dust monitoring will be required. However, 
because of the already poor air qualîty in the area, it is recommended that 
dust monitoring is undertaken to ensure that work on the site does not 
exceed the AQO. 

Whilst not p缸t of the EM&A, landfill gas monitoring is recommended for 
construction worker health and safety, the results should be reviewed before 
the facility becomes operational and a decision made as to whether it should 
be continued further in the light of the monitoring resuIts. 

Operation 

In the operational phase, air quality and water quality impacts will be 
monitored as part of the conditions of the discharge licences. Odour 
monitoring should be undertaken to ensure that there are no offensive 
odours beyond the site boundary. Monitoring of ambient air quality should 
be undertaken at sensitive receivers nearest the locations of predicted 
maximum concentrations. 

In order that the environmental monitoring may be audited, the Contractor 
will need to devise strict procedures and protocols for carrying out, 
recording and reporting this work. The procedures will form part of the 
environmentaI consultantts contract and they w i11 be obliged to comply with 
these. These procedures, protocoIs and reporting formats will need to be set 

rlsLflL 
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10.1.5 

10.2 

out ìn an EM&A Manual which will be produced as the 如此 task of the 
independent consultants after they have been appointed. 

The monitoring protocols and 蛇por位ng formats should be agreed with EPD 
príor to work begi.nning on site. 

Event Contingency Plans 

The purpose of the ECPs is to provide, in associa位on with the monitoring 
and audit activi位es undertaken by the Con廿actorls consultants, procedures 
for ensuring that if any significant pollution (either accidental or through 
inadequate implementation of miti伊拉on measures on the part of the 
con甘actor) does OCCUT, that the cause of this is quick1y identified and 
remedied, and that the risk of a similar event ri• occurring is reduce忌，

The principle upon which the ECPs are based is the prescription of 
procedures and ac位ons associated with the recording of ce討ain defined 
levels of pollu位on recorded by the environmental monitoring during 
cons甘uction and operation of the CIF. These levels are 是efined below. 

Trigger Levels: beyond which there is an indication of a deteriorating 
ambient environment for which a 勾'pical response could be more 
frequent monitoring. 

J是ction Limits: beyond which appropriate remedíal actions may be 
nece給ary to prevent environmental quality from going beyond the Target , 

Limits, which would be unacceptable. 

Target Limits: Statutory lirr世ts stipulated in the relevant poIlution control 
ordinances, HKPSG guidelines, Environmental Quali句。句ectives

established by EPD I or generally accepted voluntary limits. If these are 
exceeded, works should not proceed without appropriate remedia1 ac討on，

incl uding a cri位cal review of plant and working methods. 

Recommendations for the format of the ECPs to be used during construction 
and operation of the CIF are set out in the following Sectioπs. 

NOISE 

The findings of th~ EIA (see Section 5.3) show that the nearest NSRs are 
located at su始cient distance, and with such intervening topography that it 
is considerer unfeasible that either the constructíon or operation of the CIP 
willlead to noise impacts at any NSR. 起o monitoring of either construction 
or operational noise is, therefore, considered necessary. 
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10.3 耽4TER QUALITY 

10.3.1 Construction 

Provided that the measures recommended in Section 6.7.1 are included in 
the con仕act requirements and effectively enforced, the monitoring of site 
run-off is not cQnsidered necessary during construction. 

Opera位onal discharges will be con甘olled as part of the discharge licence 
conditions and need not, therefore, be addressed here. 

10.4 A1R Q山Ll1Y

10.4.1 lntroduction 

In this 5ection, req叫rements for the monitoring and audit of air quali句
impacts during the cons甘uction and operation of the CIF are recommended 
to be incorporated into the Con仕act Specifications. 

「
I
L
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uWhilst dust impacts during cons仕uction are not considered to be of concern, 

the arr quality in the area is already poor and morutoring is, therefore, 
recommended to ensure that cumulative impacts are rninimised. 

During the öpera泣。n of the CIF I the effects of stack gas ernissions on 
ambient air quality should be monitored. . It is recommended that 
monitoring is undertaken for TSP, Respirable Suspended Particu1ates (RSP), 
5021 N021 specified metals and organic compounds. Monitoring should also 
be undertaken for fugitive odours from the plant. 
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The contract clauses should require that: 
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10.4.2 Monitoring a11d Audít Protocols 

位\e Contractor retairi a suitably qualified Consultant to carry out 
monitoring of air quality for 也e recommended air quality parameters 
throughout the construction and operational periods at 也e specified 
monitoring locations; 

monîtoring should be undertaken using the standard me也odologies

established by the United States Environmental Protection Agency or to 
an alternative methodology approved by EPDi 

all samples collected as part of the monitoring programme should be 
analysed by a laboratory approved by the Employer and the results 
forwarded to the Employer; 
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the samplers, equipment and she1ters shall be constructed so as to be 
transferable between monitoring stationsi and 
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at each monitoring station, the Consultant shall, unless otherwise 
agreed with the Employer, construct a hardstanding surrounded by a 
galvanised wire fence with a lockable access gate and suitable access. 

In addi世on， the EM&A manual should advise that: 

all equipment, calibration kit, etc., should be individually numbered 
and clearly labelled to assist in quality assurance. 

Baseline Monitoring 

Construction Phase 

The Con甘act shou1d speci句T that: 

(a) The Consultant shall carry out baseline monitoring for air quality 
and agree wi血 the Employer ambient TSP levels at each specified 
monitoring location. The baseline monitoring shall be carried out 
for.a continuous period of at least two weeks with dailyambient 
measurements to be taken every day at each monitoring location 
and at least 也ree times per day for hourly sampling when 位臼
highest dust impacts are expected. Baseline monitoring resulting 
in a 24 hour and a 1 hour baseline value shall be completed 
wi也in 4 weeks of the date of 也e letter of acceptance. 

(b) 訂閱 Consultant shall record the wind speed and direction during 
dust sampling to 也e satisfaction of the Employer. 

α\ecking of baseline air quality levels shall be carried out at each 
location at 13 week intervals. At least one such baseline air quality 
level check shall be carried out each month. The checking shall be 
carried out when construction activities are not taking place. 

The Consultant shall provide the following equipment within two weeks of 
the date of the letter of acceptance: 

a suitable direct reading dust meter capable of reading 1 hr TSP 扭曲e

range of 0.1-100 mg m -3; 

high volume air samplers, associated equipment and shelters 
complying with the requiremen臼 of Part SO of Chapter 1 of 40 CFRi 
and 

出e high volume samplers shal1 be equipped wi血 electronic mass flow 
controls. 

Operational Phase 

Prior to the commissioning of the CIF, baseline ambient air quality should 
be established by monitoring for the following compounds: 
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10.4.4 

Total Suspended Particulates (TSP)i 
Respirable (less than or equal to 10μm diameter) Suspended 
Particulates (RSP)i 
Sulphur Dioxide; 
Nitrogen Dioxide; 
Metals (Sb, As, Cd, Cr, Cu, Pb, Mn, Hg & Ni); 
Polychlorinated dibenzodioxins and Polychlorinated dibenzofurans 
(PCDD/PCDF). 
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The orga吋c compounds should be monitored in both suspended solid and 
vapour phases. 

The Contract should specify that: 

(a) The Consultant shall carry out baseline monitoring for ambient 
air quality and agree with 世間 Employer ambient levels at each 
specified monitoring location. The baseline monitoring shall be 
carried out for a continuous period of at least four weeks, prior to 
位le commissioning of the plant, with daily ambient 
measurements to be taken every day at each monitoring location. 
Baseline monitoring resulting in a 24 hour baseline value shall be 
completed wi也in six weeks of the date of the letter of accepta.nce. 
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(b) The Consul個nt shall record the wind speed and direction during 卜

sampling to the satisfaction of the Employer. U 

Baseline monitoring should be undertaken under a range of wind speeds I l 
and directions to provide a representative assessment of the local air quality.ι 
B叫ne c叫in啥叭g sh州 be c臼ar叮r叫州a叮刮帥叫叫r吐取m削t恆恤terl缸erl圳y

a缸芷rises when the CαIF i尪s not operating. 

The Co臼∞m叫叫叫ns\叫叫1旭lSU叫s凱叩叫u叫llt叫

the date of the letter of acceptance: 

all appropriate equipment and shelters of suitable type and in 
sufficient quantities to comply with the requiremen包 of the stipulated 
monitoring methodologies. 
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Impact MOllitorittg 

The Contract should require that: 

A quarterly schedule of monitoring activities shall be submitted to 血e

Employer for approva14 weeks prior to the commencement of the 
scheduled period. 

Construction lmpacts 

At least once every six days one 24-hour dust measurement and three 
l-hour dust measurements shall be undertaken, at each of the 
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10.4.6 

spec証ìed monitoring locations，如ring the expected hi拙的t dust 
impacts. 

似的ónallmp，的

Ambient air quality shall be monitored, for each of the identified 
compounds, over a 24-hour period, at least once per calendar mon也， at 
each of 位賠甘llee monitoring locations, during normal plant operations. 

Reporling and Audit 

The ECP contains a full monitoring and report procedure. Hi口wever， the 
following Clause should also be included in the Contract: 

叮\e Contractor shall submit 3 copies of tlte monthly air quality 
monitoring report 仙血e Employer within 10 days of the begim自Igof

the following month, in both prînte是 and magnetic form, to an agreed 
formaL τ'his should indude a brief account of activities during 也e

mon血.， an interp扭扭tion of the significance of the monitorin務 results

by veri勾ring compliance and highli乎是ing any failure to comply wi也
位\e target levels, and an account of the remedial measures 
recommende是 and taken by the Contractor as a result. 

Exceedance of the target levels shall be reported immediately to 位\e

Employer as well as 也e progress of the findings and remedial action 
taken. The event should also be included in the monthly report 
subsequently. 

All the coUected samples shall be kept for 6 months before disposal, 
all 位\e data/records shall be retained permanenUy by the Contractor 
after completion of the whole project. 訂閱 Consultant shall be 
responsible for organizing all monitoring data/records to establish the 
record of air quality change associated wi自由e construction and 
opera話。nof 也e CIF. 

Event Contingency Pla1l 

As noted above, the prinåple upon which the ECP is based is the 
prescription of procedures and actions associated with the measurement of 
certain defined levels of air pollu位on， recorded by the environmental 
monitoring process, d叫ing the construction and opera泣onal phases of the 
CIF. The T:討gger， λ組on and Target (T / A /T) levels for air quality during 
construction of the CIF are recommended as: 

Trigger: 30% încrease above the baseline monitoring data. The level 
beyond which there is an indication of 是eteriorating ambient 
environmental quality. 

Action~ Average value of the Trigger and Target levels. The level beyond 
which appropriate 問medial actions is necessary to prevent the 
environmental quality from going beyond the target limits. 
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Target Level 
(J.tg m -3) 

260 (:且-hOUI av) 們KAQO)

180 (24-hour av) 仔JKAQO)

「
L

「
l
u
F
L

「

L
J
f
L
r
l
J

Target: The appropriate AQO standard, LAQS, or otherwise established 
levels beyond which the health of the public will be at risk. The 
proposed target levels are listed in Table 10.4a below. 

Table 10.4a Recommended Target Levels 

Pollutant 

Total Suspended p，缸世αùatesσSP)

Respirable Suspended Particulates 
(RSP) 

Sulphur Dioxide (502) 

Nitrogen 心ides (NOJ 

Antimony (5b) 

Arsenic (As) 

Cadmium (Cd) 

Chromium TII (Cr) 
Chromium vl 

Copper (Cu) 

Lead (Pb) 

Manganese (Mn) 

Mercury 們g)

Nickel 叭i)

800 (l-hour av) 
350 (24 ho凹的) (HK AQO) 

300 (l-ho盯的)
150 (24-hr av) 們KAQO)

5.0 (Arumal Av) (LAQS) 

0.2 (Annual Av) (LAQS) 

0.1 (Ann叫 Av) (LAQS) 

5.0 (Anriual Av) (LAQS) 
。.02 (Annual Av) 江AQS)

2.0 (Annual Av) (LAQS) 

。.3 (Ann叫 Av) (LAQS) 

10.0 (Annual Av)ιAQS) 

。.5 (Annual Av) (LAQS) 

1.0 (Annual Av) (LAQS) 
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Dio迅ns and Furans (PCDD & PCDF). 9.15 x 10-8 (Annual average based on lifetime risk) 

The ECP for exceedance of various levels shown in Table 10.4b should be 
strictly observed. 

10.4.7 Monitoring Locatiolls 

Construction dust rnonitoring should be undertaken on the northern and 
eastern site boundaries during the cons仕uction phase to check compliance 
with the l-hour and 24-hour TSP standards. 

Operational air quality monitoring should be undertaken at three sites: as 
near as possible to the maximum predicted long-term level concentration r--
(Cast1e Peak Firing Range Boundarηy令); a址t the nearest r肥es品iden世a剋1 recept切or ' L 
(Lun口m峙n咚叭1宅叭gρ叭Ts叫

listed above. 

[ 
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Odour Monitoring 

To ensure that no odour nuisance is caused at or beyond the site boundary, 
or at any sensi世ve receptor, odour monitoring should be carried out. 

Rou世ne odour monitoring can be accomplished by án odour pa甘01 臼訂ied

out as part of the duties of the Contractor's nominated site staff. The 
effectiveness of odour mitiga世on measures in place can be assessed by 
periodically repea世ng the odour pa仕01 and comparing results to a baseline 
evaluation. 

The duties of 也e nominated site staff shall include the carrying out of 
an odour pa仕01， at a frequency to be agreed wi位1 the Employer, along 
the Site boundary. Patrolling shall be scheduled for times 
corresponding to normal operational activities and should include all 
appropriate time periods such as morning, afternoon, evening and 
night-time. 

Wind directions shall be recorded prior to and during each pa仕01 for 
use in analysing results. 

The patrolling should be carried out over the entire Sîte boundary，仕le

location and s缸eng血 of identifiable odours from the CIF at each 
observation stop (a total of 4 stops is recommended) should be 
recorded. Desensitisation due to olfactory fatigue should be avoided. 
Odour 訂ttensities detected- may be categorized into 血e following 
classes: 

o Not detected No odour perceived or an odour 50 weak that it 
cannot be readily characferized or described. 

. 1 Slight Identifiable odour, slight. 

2 Moderate 、 Identifiable odour, moderate. 

3 Strong Identifiable odour, strong. 

4 Extreme Severe odour. 

All odours, whether related to 由e operation of the crF or not, shall be 
recorded using 血is odour intensity scale. The results together with 
general wind conditions 5hall be included in the Monthly Reporl. 

Prior to operational activities commencing, the Contractor shall carry a 
baseline odour survey for a period of one week. 

The Contractor should establish an odour panel to establish the 
intensities of identified odours in relation to the T/AIT levels. 
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Tσble 10.4b Air Quality M01LítorÍ1tg Eve1tt C01ltingency Plalt 

Evcnt 

TRIGGER UMIT 

Excecdance 

ACTlON UMIT 

Exceedance 

TARGET UMIT 

Exceedan回

Aclion: 
Environmcnlal Monilor 
(Consu1tant) 

Identify sow田.
Repeat measurement to confinn findings. 
Infonn Conlractor. 
lncrease monitoring frequency. 
Discuss wílh Contractor for remediaJ aciíons required. 
If remedies required, contact Employer to make arrangements. 
If problem is short term,. cont臼Ue monlloring. 
If exceedance stops, additiona1 monitoring can be ceased. 

Contractor 

Rectify any una配eptable practke. 
Consider changes to working methods. 

EmpJoyer 
但PO)

臼\eck monitoring data and 
Contr前tor's worlcing methods. 
Discuss wíth Contractor for 
remedia1 works, if nece個“Y﹒

ldentiCy 甜山'ce. Submit proposals for remediaJ配üons to 盛nployer Conf.nn receipt of notifica.lion of 

Repeat measurement to confinn findíngs. 
Inform Contractor. 

within 3 working days upon noti且cation. fi位lure in writing 
Amend propo組]5 if appropriate. Check monitoring data 削d

lncrease monitoring frequency. Implement the agreed propo純15. Contractor's working methods. 
。iscuss with Employer remedia1 actions required. 
If exceedance continues, arrange meeting wíth 訟nployer 10 

id凹的 further approp由te miligaUon mea阻res.

If excecdance slops, additiona1 moniloring can be ceased. 

IdentiCy source. Take immediate aclion to avoid further e.xceedance. 
Repeal measurement to confirm findings. Submit proposals for :remedial 缸üons to Employer 
Infonn Contractor. wilhin 3 working days upon notification. 
Inαt甜e monitoring frequency. Implemenl the agreed proposa.Is. 
Invesligate the 個use of 以ceedance. Resubmit propo開1s if problem 削U not under 
Arrange meeting with Employer to discuss the remedia.l actions control. 

to be taken. 
Assess effectíveness of Contractor's remedial actions. 
監 exceedance stops, addíliona1 monitoring can be ceased. 

Dii!CU5s with Environmenta1 
Monitor and Contractor on 
remedia1 actions to be pro討ded.

Ensure remedia1 actions properly 
implemented. 

Confum. receipt. of notification of 

failure in wri也可﹒
carry out analysis of Contraetor's 
working procedures to determine 
possibJe miligation to be 
缸中lementecL

Di前U.'IS with Environmental 
Monitor and the Contractor 
remedia1 actions to be provided. 
Review Contractor's remedia1 
actions whenever necess也Y to 
assure their effectiveness. 
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10.4.9 

An ECP for unacceptab1e odour events, based on the fi.ndings of odour 
pa仕01 and frequency of public complaints, is set out in Table 10.4ιThe 
defini世ons of odour T / A/T limits are as follows: 

Trigger : one independently documented complaint about odour, or 
recording of a slight odour on 2 consecutive pa仕01日

Action : more than one independently documented complaint within 2 
weeks, or recording of a moderate odour on 2 consecutive patrols; and 

Target : more than 3 independently documented complaints within 2 
weeks, or recording of a moderate odour on 3 consecutive odour pa仕015.

Soil Quality 

Soil quali句， should also be monitored on an annual basis at the arnbient 
air quality impact monitoring locations for the same suite of compounds. 
Sampling, to a methodology agreed with EPD, should be undertaken 
once prior to the commissioning of the plant and once per year during 
the operation of the plant. 
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Table 10.4c Eve1tt C01lt Í1tgellcy Pla1t for Odour Eveuts 

Evcnl 

TRIGGER llMIT 

Exccedance 

ACTION UMπ 

Exceedance 

TARGET UMIT 

Exceedance 

Aclion: 
Environmcnta1 Monilor 
(Sitc Staff) 

Conll'ad.or 

Confirm odour intensity and identify 助urce. Rectify any unacceptable practice. 
Repeat odour patrolling to confinn findings. Consider changes to working methods. 
Inform Contractor. 
Incre出e patrolling frequency. 
Di蛇uss with Contractor for remecliaJ aclions required. 
H remedies required, contact Employer to makc arrangemenls. 
If problem is shorl term (ie ]ess than 24 hours), con山ue

patrolling. 
Ií exceedance stops, addiliona1 odour patrolling can be ceased. 

EmpJoyer 
但PD)

Check pa甘'olling dala and 
Contractor's wo妝卸gme出吋&
目前也swi出Contractor for 
remerual works, if necess目y.

Confirm odour inlensity and identify 9Ource. 
Repeat odour pat!olling to confinn findings. 
In{onn Conlractor. 

Submit propo個15 for remedial actions to EmpJoyer Confirm re由加 OE notificalíon of 
wíthin 3 working days upon not自由tion. failure in writing 
Amend proposa1s if appropriate. Check p曲。，Jling d且ta and 

Inctease patrolling frequency. Implement the agreed propo甜J5. Conb'actor's working methods. 
Di民US5 wilh 函nployer remedia1 actions required. 
Jf exceedance continues, anange mee.ting with EmpJoyer to 
idenüfy further appropriate mitigation 聞自凹的.
監 exceedance stops, addilionaJ patrolling can be ce的ed.

Confirm odour intensity and identífy source. Take immedìate action to avoid further exceedance. 
Repeat patro1ling to confirm findings. Submit pr叩0阻)50 for remedial actions to Employer 
Inform Contrad.or. wíthin 3 working days upon not出cation.

Increase patroJUng frequency. Implement the agreed prop閃a1s.

Invesliga.te the cause of exceedance. Resu.bmit proposals if pr由lem etill not under 
Arrange meeling wilh Employer \0 cli間55 lhe remedia1 aclions control. 
to be taken. 
Assess effectiveness of Contrador's remedial actions. 
H exceedance slops, addiliona1 pa甘o11ing can be ceascd. 

目前uss with Envirorunental 
Monitor and Contra.ctor on 
remedia1 actions to be provid~d. 
Ensure remedi a1 a.clions properly 
implemented. 

Con{írm receipt of notification of 
faiJure in wrlting. 
au叮 out ana1y也 d 臼ntraclor's

working pr∞edures to detennine 
possibJe mitigation to be 
implemented. 
凹的且55 with Envirorunental 
Monitor and the Contr缸tor

remedial 晶ctíons to be provided. 
Review Contraclor's remedial 
acüons ~henever nece蜘ry to 
ass凹e their effediveness. 
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11.1 

11.2 

11.2.1 

CONCLUSIONS AND RECOMMENDATIONS 

INTRODUC1立ON

The development of the CIF as a focus for the trea恤lent of c1inical waste in 
Hong Kong willlead to a sigr吐血cant im provement over αrrent disposal 
prac位ces. The use of a modern incinera世on plant, equipped with highly 
effiåent emission con仕01 systems will ensure that poten世ally \hazardous 
wastes will be reduced in volume and sterilised prior to land宜lling， thus 
minimising the risks to the general public 企om their disposal. 

This EIA has addressed the issues identified in the Phase 1 Key Issue Report -
Environmental Review as requiring further inves位ga世on and other areas of 
concern iden位fied by EPD. This Section discusses the results of the previous 
Sections and hlghlights the main findings of the Report. 

Areas which could not be fully resolved, largely due to a lack of 
information on the detailed design of the CIF, have been identified and are 
listed in Section 11.3. These will be included in the Tender Specifications for 
the CIF which will require the successful Tenderer to undert~ke a Detailed 
Design Stage EIA which w i11 assess all the outstanding issues. 

OVERALL CONCLUSIONS 

Air Quality 

Cons仕uction dust impacts are not predicted to be significant, however, due 
to the already poor air quality in the area it would be advisable to miniIDÎse 
the poten世al for TSP emîssions from the site. 

Odour impacts 企om the 仕ansport and handling of wastes can be effectively 
con甘olled by the use of closed containers at all times. Large animal 
carcases are the exception but their 仕ansportation will be beyond the con甘01

of the crp operator. Once on site, all wastes can be held under refrigeration 
in con甘olled storage areas where negative pressure can be used to direct 
potentially odorous air through the incinerator and 位也nator combustion 
chambers. 

The operation of the , crF willlead to a significant improvement in the 
standard of enùssions from clinical waste incineration throughout the 
te口itory. Stack gas emissions wi11 be req世red to meet the proposed 
ellÙssion limits at which levels there will be no irnpacts on any of the air 
quality parameters in exeedance of the AQOs. Ambient air quality 
monitoring to measure emissîons from the CIF w i11 need to take the impacts 
of other sources in the area Ínto account. 
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11.2.2 

11.2.3 

11.2.4 

The limited potential for fugitive dust emissions during the operation of the r 
CIF can be easily controlled through good housekeeping and the L _____ 
recommended mitigation measures. 

Long Tenn Human Health Impacts 
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The closure of the existing hospital incinerators and their replacement with 
a single purpose-b凶lt incinerator will have a significant impact on the 
release of potentially harmful products into the atmosphere. Not only will 
the emission levels of harmful substances be reduced, but the emissions will 
be generated away from major urban areas. Both of these fadors will 
ensure that 出e potential for adverse health impacts upon the population of 
Hong Kong are significantly reduced. 

The findings of the health risk assessment show that at the proposed 
maximum emission concentra世ons， all pollutant concen甘a位ons 缸ising from 
the opera位on of the CIF will be within the minimum acceptable safe可
threshold values identified for this assessment. 

Noise Impacts 

The CIF site is almost 2 km from the nearest sensitive receiver and this, 
coupled with the local topography, should be sufficient to ensure that no 
noise impacts are caused by the construction or operation of the CIF. 

The CIF site is cu世ently used for container storage and has a higher vehicle 
capaci可 than will be the case when ifis handed over to the crF contractor. 
This indicates that the development of the site for the CIF Willlead to an 
overal1 deσease in traffic numbers. Traffic noise calculations have shown 
that neither the CIF construction traffic nor waste 仕ansport vehicles will 
lead to an inαease in traffic noise. 

Water Quality 

The reclama位on of the CIP will be completed as p訂t of the Area 38 
deve10pment before the site is handed over to the CIF contractor. 
Consequently, the potential for cons廿uction impacts on the marine 
environment are minimal and these can be controlled by the implementation 
of the recommended mitigation measures. 

Operational discharges, either to the 10cal sewerage system when complete, 
or as an interim measure directly to inshore waters, will be con仕olled by 
the requirements of the discharge licence, this is likely to include some 
degree of on-site water treatment. 

If a wet gas scrubbing unit is chosen, a scrubbing water treatment unit will 
be required. The complexity of the wet scrubbing system is likely to 
inαease the treatment costs when compared to alternative gas cleaning 
systems. Therefore, wet scrubbing will probably not be the prefe訂ed op世on

selected by the Contractor. 
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11.2.5 

11.2.6 

11.2.7 

11.2.8 

The applica世on of appropriate drainage control measures will ensure that 
aqueous waste and other contaminated water is not accidentally discharged 
to surface watercoUrses or inshore waters. 

T啾c

Both the air quality and noise assessrnents addressed the potential impacts 
frorn CIF traffic. As has been discussed above, the CIF is predicted to 
generate less tra飽c than cu叮ent activi世es on the CIF site. In addition, 
mathematical modelling has clearly shown that the CIF 仕'affic will represent 
a very small proportion of the total traffic on local roads and will noι 
therefore, consti個te a source of significant, or indeed noticea~le， im pacts 
when compared to the overall traffic loadings. 

Landuse and '\.弓suallmpαcts

The CIF site lies within the Area 38 special indus出es zone，扯 Îs a planned 
component of the area and will not, therefore, be incompatible with the 
other indus仕ial landuses. It is sited a句acent to a steel rnill, cement works 
and power station and wilI be designed to meet the overall architectural 
colouring and s句rling of other developments in the area. 

Under the proposed emission limit req凶rements the plant will not be 
permi仕ed to generate either visible smoke or any other type of plume from 
the stack. 

Waste Disposal 

Currently, some 70% of clinical waste is disposed of directly to landfill with 
associated hea1th and aesthetic concerns. The incineration of clinical waste 
will reduce the bulk by approximately 80% as well as rendering it sterile 
and visually inoffensive. 

The disposal of the solid wastes generated by the CIF will not lead to 
unacceptable impacts. Effective disposal routes are available for all wastes 
which wi11 be generated hy the CIF. Post-combustion wastes are 
considered suitable for disposal to landfill and the quantities generated will 
not significantly affect Iandfill capacity in the te叮it。可人

The Con甘actor will be req叫red to develop effective procedures for the safe 
handling of wastes and for the containment and clean-up of accidental 
spillages either within the site or on the public highway. 

EcologicaI Impacts 

The CIF wi11 be sited in the SIA, on newly reclaimed land. The suitability of 
the SIA for industrial uses was confirmed in the Expanded Development 
Study in 1990 and subsequently- in the Area 38 EIA. The CIP EIA includes 
n吐tigation requirements based on the findings of the previous studies to 
ensure the acceptability of the SIA for the area. In view of the above, no 
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11.2.9 

11.2.10 

11.3 

11.3.1 

adverse ecological impacts are predicted from the cons仕uction or operation 
of the CIF. 
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Land戶11 Gas 

Landfill gas migra世on from the Sui Lang Shîu landfill is not considered 
likely to pose a risk to the CIF. The pre臼U且on缸y measures to be carried 
out as p訂t of the development of the Area 38 SIA will be sufficient to deal 
with any gas generated by the landfill. 

Environmental Monitoring and Audit 

The monitoring of stack gas emissions and wastewater discharges at source 
will be required as p缸t of the conditions of the operating licence of the CIF 
and do no七 therefore， fall within the scope of the EM&A programme. 

An EM&A programme wilI, however, be req凶red for air quali可. This will 
cover stack gas dispersion (arrlbient air quality), dust emissions during 
cons甘uctiön and opera世on and odour during opera世on. Noise and water 
quality are not predicted to be of concern and these are not, therefore, 
recommended for inclusion in the EM&A programme. 

RECOMMENDATIONS FOR 'I1IE DETAILED ElA 

A number of aspects of this assessment remain unresolved, largely due to 
the fact that until the crp con甘act has been awarded the detailed design of 
the facili句， cannot be completed. Therefore, there are certain components of 
this assessment that must await the detailed design stage before they can be 
resolved. These matters are detailed below and represent the outline scope 
of the Detailed Design Stage EIA. 

Air Quality 

The Contractor should show that: 

concentrations of emissions from the CIF stack will not present an 
unacceptable heal血 risk to 也e local population; 

the construction programme and procedures will be effective in 
controlling dust generation; 

值\e design of the CIF and its operational procedures will effectively 
control fugitive dust and odour releases. 

Stack gas ernissions will be controlled under the operationallicensing of the 
CIF. 
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11.3.2 

11.3.3 

11.3.4 

11.3.5 

11.3.6 

Noise 

The Con仕actor will need to show that: 

the highest sound power levels during the construction and operation 
of 血e CIF do not exceed acceptable levels and that no nuisance is 
caused to noise sensitive receivers by either the construction or 
operation of the CIF. 

Water QuaIity 

The Con仕actor should be required to demons仕ate that: 

the temporary measures for disposal, prior to 位也 ωmpletion of 也e

Area 38 sewerage infrastructure, w i1l ensu自由at e丘luent from the 
plant is treated to 血e required standards for discharge laid out in 也e

TM; and 

the wastewater treatment plant proposed for 也e CIF which will 
discharge to 血e foul sewer is also capable of meeting 也e appropriate 
TM sfandards. 

The disposal of aqueous effluent will be con仕'Olled under the discharge 
licence which will include req咀rements for water quality monitoring. 

Landl{se and Vis ,!allmpact 

The Contractor should: 

ensure 血at 也e design and external appearance of the CIF wiU be 
appropriate for its location. 

Waste 

The Con仕actor should: 

develop waste handling procedures as part of the operational 
management of the CIF whiçh will ensure that all wastes are stored 
and 仕ansported in a safe manneri and 

ensure that any spillages, either wi血扭曲e plant, or on 也e public 
highway, wiU be promptly and effectively dealt wi血曲的 minimising 
any risk to members of the public or CIF s包ff.

Lan再fill Gas 

The Contractor should be required to: 

monitor landfill gas concentrations near the north-eastern site 
boundary during construction and to liaise with EPD to establish 位m
need for permanent protection schemes. 
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11.3.7 

11.4 

Environmental Monitoring and Audit 

[
L

「
L

「
l
u

「
L

「
L

「
U

「
L

「
l
u
n
u
L
F
L

口
U

「
l
u
F
U
F
L

「

L
F
f
L
r
L
I
L
U
I
L

「
L
f
l

The Con廿actor should be required to: 

develop a detaîled EM&A programme based on the recommendations 
of 血is Report, monitoring locations should reflect 也e maximum 
impacts predicted 詛 the detailed design stage EIA. 

RECOMMENDATIONS FOR THE 1'ENDER SPECIFICATIONS 

A number of req刮目ments for mitigation measures have been identified in 
the preceding Sections and should be inc1uded w仕h the EIA req世rements

above, in the contract c1auses. These may be altered by the findings of the 
Detai!ed Design Stage EIA, but as general requirements 扯 is recommended 
that the Con甘actor should: 

undertake a detailed EIA to ensure that 血e construction and opera位on
of 也e CIF, within the overall context of activities occurring in 
connection with the Special lndustrial Area and 仕\e River Trade 
Terminal, will be managed in such a way 也at no significant 
environmental impacts wiI1 occur, or in the case of a significant impact, 
that measures are in place to deal with such events and prevent 血eir

recurrencei 

formulate detailed construction plans which contaîn satisfactory 
precautionary and mitigation measures to protect the environmenti 

develop and implement comprehensive process procedures, including 
detailed operational manuals and effective operator training, that will 
ensure that 也e CIF is operated in a proper manner; and 

retain suitably qualified environmental specialis包 to carry out the EIA 
and to develop and undertake an EIA programme 由at will ident的rand

control unacceptable impacts from the construction and operation of 
the CIF. 
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Appendix A 

Air Quality Modelling 
Results 
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Maximum Average ConcentratÎon in jJg/m3 

10mPD 35mPD 
1-hr Annual 1 司hr Annual 

Pollutant with 
Emlsslon rate ot 1 g/s 

92 11.86737 0.29741 12.58155 0.40748 
93 14.8086 0.28814 16.64311 0.43273 

Partlculate 
92 4.4 0.1 4.7 0.2 
93 5.5 0.1 6.2 。2

Lead 
92 8.31E-03 2.08E-04 8.81E-03 2.85E-04 
93 1.04E-02 2.02E-04 1.17E-02 3.03E-04 

Cadmlum & Thalllum 
92 4.75E-03 1.19E-04 5.03E-03 1.63E-04 
93 5.92E-03 1.15E-04 6.66E-03 1.73E-04 

Mercury 
92 4.75E-03 1.19E-04 5.03E-03 1.63E-04 
93 5.92E-03 1.15E-04 6.66E-03 1.73E-04 

Individual metal 
92 8.31E-03 2.08E-04 8.81E-03 2.85E-04 
93 1.04E-02 2.02E-04 1.17E-02 3.03E-04 

Total metal 
92 4.39E-02 1.10E-03 4.66E-02 1.51E-03 
93 5.48E-02 1.07E-03 6.16E圈。2 1.60E-03 

Hydrogen sulphlde 
92 0.44 0.01 0.47 0.02 
93 0.55 0.01 0.62 0.02 

Chlorlne ~ HCII 
92 4.4 0.1 4.7 。2
93 5.5 0.1 6.2 0.2 

Hydrogen fluorlde 
92 0.44 0.01 0.47 0.02 
93 0.55 0.01 0.62 0.02 

Fluorine (HF) 
92 0.89 0.02 0.94 0.03 
93 1.11 0.02 1.24 0.03 

Hydorgen bromlde 
92 0.44 0.01 0.47 0.02 
93 0.55 0.01 0.62 0.02 

502 
92 22.2 0.6 23.5 0.8 
93 27.7 0.5 31.1 0.8 

N02 
92 35.5 0.9 37.6 1.2 
詞 44.3 0.9 49.7 1.3 

c。
92 8.9 0.2 9.4 0.3 
93 11.1 0.2 12.4 0.3 

Q!ganlc compounds (C 
92 2.2 0.1 2.4 0.1 
93 2.8 0.1 3.1 0.1 

Phosphours 
92 0.44 0.01 0.47 0.02 
93 0.55 0.01 0.62 0.02 

-" 
dlbenzodloxlns & 
polychlorlnated 
dlbenzofurans ~TCDD) 

921 8.86E-09 2.22E-10 9.40E-09 3.04E-10 
931 1.11E-08 2.1SE-10 1.24E-08 3.23E-10 
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b個....r1y

con唱，則r'llon AooualPoII恥ne Conc:enlrlllon (uglm31 

1 gJs .mlsslon 

PGlyc:hlorlnaled 
cIIbenzod胸IIln' , 

α可~.nlc 個I)'ch愉lnaled

c.dmlum l. 目，叫Mdual Total ~rQOðn H)'d悶gen Auorlne H)'d悶gen SYlphur NUrogen C.rbon oompounds cII b.ruofurlnl 
AS肉 No.: DelcrlpUon Helghl (rnPOJ 崎1m3 Putlc叫1111 Th llllum “﹒『側ry "“.1I IT睡1111 sulphlde Chto r1 r神 ftu曲，“e (HFJ bromk揖 dIo lllde OX IdeI 何晦"。到lde (CI PhOSphorU$ (TCOC) 

EJCIstlng ASAs 
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Cast胸 PeakPower
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Comment Response 

Planning Department Hong Kong, Tuen Mun and Yuen Long District 
Planning Office 
Although the RTI and 51A have been referred to in the Expanded Noted, references to Area 38B have been altered to Area 38. 
Development Study of Tuen Mun Area 38 as areas 38 A & ß, there is no 
dear boundary of Areas 38 A & B on our layout plan. For simplifi臼tion， I

suggest the 1叫ation of CIF should refer as in Area 38 instead of Area 38B. 
Otherwise 1 have no further comrnent on the EIA report. 

Additional Comments via WFPG (Source Unknown) 
(1) Page 卵， 1ine 20 - "Chemical Waste Regulations" should read "Waste Noted, the text has been amended as advised. 
Disposal (Chemical Waste) (General) Regulation". 
(2) Page 101, line 20-21 - "Chenìica1 Waste Regulations l1 shouId read . Noted, the te.xt has been amended as advised and the paragraph no reads 
lIWaste Dîsposal (Chemical Waste) (General) Regulation ll

• IIchemica1 waste as defined under Schedule 1 of the Wa的 Disposal (Chemical 
The paragraph should preferably be re-written as "chemical waste as Waste) (General) RegulatÛJn, should be packed, labelled, stored and disposed 
defined under Schedu1e 1 of the Waste Disposa1 (Chemical Waste) of in full compliance with the 間q凶rements as stipulated under the 
(General) Regulation should be packed, labelled, stored and disp的ed of at Regulation and, where appropriate, disposed of at the Chemical Waste 
the Tsing Yi Chemical Waste Treatment Centre through the engagement of Treatment Facility 1仗ated at Tsing Yi 也rough the engagement of licensed 
licensed waste collectort1

• waste collectorsi" 
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Comment 

Water SuppJies Department 
1 would be grateful if you would amend the height of AR No A4 in 
Table 3.6d to 64 m PO as previously agreed. 

Further to our earlier memo, 1 would like to draw to your attention that 
the consul組成's response to our comments should be incorporat叫 in the 
draft EIA report either in the form of an appendix or a statement in the 
text stating that the CIF has no signifkant impaGt on our proposed Siu 
Lang Shui SI民

Project Manager/N1W 
J have no comment on the 2nd draft of the 缸A report. 

Civil Engineering Department, Civil Er啥ineering Office 
1 have no comment on the captione社 draft EIA report. 

Electrical and Mecbanical Services Department 
1 have no comment to make on the 2nd draft EIA report. 

District Lands Office, Tuen Mun Lands Depattment 
1 have no comment on the 2nd draft EIλreport of the CIF. 

Director of Agriculture and Fishenes 

Response 

Noted, the T給le has been amended as advised. 

訂le EIA has assessed the impacts on human health based on 改 lifetime

exposure to aeriaL discharges. The potentiaL impacts upon 泌的vered

reservoir would be several orders of magrutude less and are not consider吋
to be of concern. 

Noted. 

Noted. 

Noted. 

Noted. 

1) 的 the CIF will be 1叫ated on a piece of newly rec1aimed land, there Note這. The following paragraph has been added to Section 11 as 
should be no ecological issue and therefore an individual ecologica1 survey 挖空uested. ff宮時 CIF will be sited in 設le SIA, on newly reclaimed land. 
is not necessary. 百\e suîtability of the SlA for industrial uses was con在rmed in the 

2) It is noted that wet scrubber díscharges will contain trace organics 
ìncluding dio泣的 and 如rans. 訂閱翁pedfìc mitigation measures should 
indude proposals to reduce the input of these trace organics 訊to marine 
waters. 

ERM HONG KONG 

Expanded Development Study in 1990 and 侃bse屯的ntly in the Area 38 
EIA. The CIF EIA încludes mitigation requirements based on the findings 
of the previous studies to ensure the acceptab臨ty of the SIA for the 訂ea.

In view of the above, no adverse ecolo~長cal imp恥ts 訂e predicted from the 
construction or operation of the CIF." 

訂閱 operator of the CIF wil1 be required to demonstrate that wastewater 
discharges will meet the licence requirements whìch wilI be based on the 
1M. It is not, therefore， ωnsider叫 appropriate to pursue this matter 
further until the detailed d的i伊 stage when the speàfications for gas 
deaning plant can beωnfirmed. 
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ConUllent Response 

Waste Policy Group 
] have no ∞ment from the waste policy point of view except that we The Hong Kong Govemment's policy to incinerate, rather than landfill, 
would like the consultants to darify that his proposed 臼pacity for the clinical (and other sped剋 wastes) is clearly stated. 訂閱 expectation 曲的

(backup) storage 3rea vÌZ "at least the waste inputs for a period of48 hours" the CYF will be operated to a high standard is also noted in the EIA. The 
wiU require that the CIF will be desigr旭d， constructed and operated in recommended tender requirements in Sedion 11.4 also identi句rthe
such a manner (eg via a good quality assurance programme) that it is importance of good management in all its forms. 
highly unlikely that the CIF would 臼il to operate for a period exceeding 48 
hours, or equivalent, in order that the proposed 臼pacity would address The tender requi間ments will indude the need for the tenderer to prove his 
my aforesaid comment. In other words, it is highly unlikely that waste 臼pability to operate the CIF efficient1y and will be taken into consideration 
received at the ClF will need to be diverted to Iandfills. Presumeably, this in the selection process. 
is the consultant's intention and we would like to see this point 
inCOIporated into the documents according1y. 

Local Control Office 
1) Section 6.5.3, p 80, 2nd para, under "Storm Water Run-off' - the "first Noted, the text has been amended to cl缸詢r this point. 
flush" coUected should also be treated to TM standards before discharge. 

2) Section 6.7丸 p 肘， 1st para, under "句eration" - the storm water run- Noted, the text has been amended to cl缸均 this point. 
off should be treated toτM standards before discharge to the stormwater 
drain. 

3) Section 6.7.2, p 86, last 的 para - should "water 廿eatment unitlt read as Noted, the text has been amended accordingIy. 
"wastewater treatment unit". 

4) Section 6.7.2, p 紙 last 3rd para, last sentence - as regards the . Noted, the text has been amended to emphasise this point. 
altemative of tankering the sewage 0丘-site for treatment and disp個祉， the 
discharger must ensure that the wastewater arisings 訂e acceptable to the 
receiving sewage treatment works as it will contain industrial effluents as 
well as domestic sewage. 

5) Section 6.7.2, p 86, last 2nd para, last sentence - should "water treatment Noted, the text has been amended accordingly. 
facility" read as "wastewater treatment facility". 

6) Section 11.3.3, second para - should "water treatment planet read as Noted, the text has been amended accordingly. 
"wastewater treatment plar哎，\

7) Finally, 1M will be used as a guide for setting licen臼 terms and Noted. 
conditions for both the discharges during the construction and operation 
phases. 
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Comment Response 

Air Group (09/02/95) 
(a) Target Level for PCDD /F - The target IeveI of 1 in a mi1lion i5 referring Noted, the Table has been amended as advised. 
to the lifetime risk and the calculations do not involve annual risks. 買le

taget level concentration shouId be 9.15 x 10-8μgm自3 (1 X 10-6 X 3.23 X 10-10 

/ 3.53 x 10吋. Please amend Table 10.4a aαordingIy. 

(b) Table 4.3b - 1t is noted that the OEL of Chromium VI has been Noted, the Tables have been amended as advised. 
amended by you to 0.01. In which ca5e, the LAQ5 should be 0.02. Please 
amend the conesponding figures in Tables 4.3c and 4.5a and the associated 
Conc/LAQS. 

(c) The senten也 at the bottom line of page 48 is not complete. The sentence continues on page 49. 

(d) 5.10.4.3, page 116 - Baseline monitoring is to determine the background Noted, the sentenæ has been amended as advised. 
before the project is in place. Therefore, the last sentence on this page 
which implies baseline monitoring wouId be canied out during the 
operation of the CIF is not correct. 

」一」

(e) 5.10.4.3, page 116 - Only high volume samplers are spedfied as the Noted, the requirements have been amended to "the appropriate 
monitoring equipment to be provided for the operational phase baseline equipment'! as advised. 
monitoring. Please note high volume samplers 個n only serve for the 
sampling of pa討iculates and the metals in the particuIates but not other 
p訂ameters. Additiona1 equipments shalI be sped血ed. Altematively, the 
DFR should state that the Consu1tants shall provide the appropriate 
equipment for the monitoring of the stated pollutants conforming to the 
chosen USEP A methods. 

(f) Table 10.4a - We have reservations conceming the proposed sampling Noted, the Table has been amended as advised. 
methods in this Table. Sinæ it is stated in the second bullet point of 
5.10.4.2 that "monitoring should be undertaken using the standard 
methodologies established by the USEPA or to an altemative methodology 
approved by EPD t!, 1 therefore suggestyou delete this column and the Note 
from the Table and retain the previous title (Recommended T，叮get Levels). 

(g) 5.10.4.8, last bullet point, page 121 - As discussed, the establishment of Noted, the text has been amended as advised. 
an odour panel is to quanti句， thestrength of detected odour and not to 
train the odour patrol. Please amend accordingIy. 

;一...J
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Comment 

5.4.3.4, page 42, last para - We need to point out that 企om the references 
provided by the consultants (extract of Bridges' do個ment)， that there was 
no incorporation of factor for converting the 10-min STEL to the hourly 
SAQS to take account of the difference in averaging time. Therefore, the 
consultants should take this into consideration when reviewing and 
comparing the predicted concentrations with the proposed 5AQ5. 
Notwithstanding this, we note that the assessment results indicate that the 
maximum predicted concentrations in Table 4.5d are more than 10 fold 
below the SAQS proposed by the consultants. Therefore, we have no 
objeetion to the consultant's conclusion that no adverse short-term effects 
should arise. 

Response 

The STEL/I0 is based on two factors: STEL/2 is included to allow for the 
difference in the averaging period; and 5TEL/5 is an allowance for human 
V也iab山ty.

The actual factoring to allow for clifferences in the time averaging period is 
considerably less than might appe訂 to be appropriate, however, this is 
comparable with the established relationship of OEL/3 = STEL. 

Table 4.5c - As informed by the consultants in their responses to our The maximum predicted concentration is 3.23 x 10-10, giving an inhalation 
comments dated 13/1/95 that the maximum predicted ∞ncentration for exposure of 2.26 x 10-1

4.. This translates into a lifetime risk of 3.53 x 10-9 

PCDD/PCDF used in the ca1culation of dose value is 3.23 x 10-10, however, and a worst case tot祉 lifetime risk from all substances of 4.5 x 10-6. 

the unit for dose value has not been given. Assuming the unit to be 
μ.g m-3 , we ca1culated a dose value of 2.26 x 10-14 instead of 8.68 x 10-13 for 
PCDD/PCDF as stated in Table 4.5c. Would the consultants please darify. 

5.10.4 - The requirements on air quality monitoring is considered not The proposed EM&A programme has been further developed and supplied 
adequate. For ambient monitoring requirements, the consultants had to APG for comment on 6/2/95. 
proposed to include a monitoring protocol as enc10sed ion their responses 
to our comments dated 13/1/95 (see attachment 2). However，也is is not 
induded in this revised version of the repo討. The draft protocol should 
also be updated with the following amendments: 

(i) Respirable Suspended Particulates (RSP) should also be induded in 
Table 1. Regarding the monitoring techniques for S021 NOX' TSP and 
RSP, the consultants should not quote CLP or EPD. Instead they 
should recommend the standard methods and criteria developed by 
USEPA. 

。i) The sampling frequency for the pollutants - S021 NOX' TSP and 
RSP, should be monthly. 

ERM HONG KONG 
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CIF EIA Respollses to CO l1tl1te1lts 011 2nd Draft Report 

Cornment 

Air Group (26/01/95) 
5. 2.1 - It is suggested to replace "more stringent" in the last line by 
"αmentl

人

L.J L.:.J 1..-一」 1-...J '-一」 '』一」 ~ ~ 

Respoßse 

Noted, the text has been amended as advised. 

5.3.8.1 - In accordance. with EPD DTC No 18-5-94 which suggests Noted, the text has been amended as follows: "Dust impacts from the 
avoidance of the terms such as "acceptable" or "insignificanttt, it is construction of the CIF are predicted to be within the AQOs, the nearest 
recornrnended to replace the first paragraph by "Dust impacts from the ARs are at least 1.8 km frorn the site." and "百le modelling results show 
construction of the CIF are expected to be within the HK AQOs as the ARs that, for the substances ∞vered by the AQOs, the CIF with 60 m stack and 
are at least 1.8 km from the site ll

• operating at fullload and at the proposed emission limits will not lead to 
5imilar1y, please 祉50 amend the last sentence of the second paragraph to air quality impacts to the surrounding environment or to the identified 
read ttThe modelling results show that, for the substances covered by the ARs which exceed the established standards." The rest of EIA text has also 
AQOs, the CIF with 60 m stack and operating at fullload and at the been reviewed and amended where appropriate. 
proposed emission limits will not pose air quality impacts exceeding the 
established standards on the surrounding environment nor on the 
identified ARs". 

5.3.8.2 - The consuitants have been previously requested to indude 
monitoring of ambient pollutan個 such as S02f NOx' RSP, dio迅ns and 
hydrocarbons. Hence such requirements should a150 be stated in the 
recommended EM&A programme at the end of this section. 

Table.4.3b - The odour threshold for hydrogen sulphide should be 
0.66μg m-3 instead of 7.0μg m-3 given in the table (see reference 
attachment 1). 

Table 4.3c and Table 4.5a - The vaIues of LAQ05 for Carbon Monoxide 
given in these two tables are different (550 & 500 respectively). Please 
darify and amend accordingly. 

ERM HONG KONG 

Noted, the text has been amended as follows: 

An EM&A programme should be developed which can be applied 
to: construction dust~ ambient air quality (for stack gas emissions) 
and operation剋 odours

Noted, the table has been amended accordingly. However, the reference 
attachment was not received. 

The OEL for CO is 55 mg m-3, therefore; the LAQS is 550μg m-3
• The 

subsequent tables have been amended accordingly. 
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• Melody GIII吋酬， 85 3.8006 1.4062 1.S2E-03 1.5εE-(泌 2.66E -03 1.4IE-02 0.1421 1.4199 0.1421 O.ε839 0.1421 7.0999 11.36∞ 2.84ð2 0.7100 0.1421 ~83904E-ω 
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15 3.7855 1.4∞e 1.5IE-03 1.51E舟3 自己6SE-03 1.4OE~2 。.1416 1.4142 0.1416 0.2828 0.'''16 7.0716 11.3147 且已8289 0.7071 0.141‘ 2.lI2774E-ω 
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as 16108 1.33的 1.44E-Ð3 1.44E-03 2.53E-03 1.34E-02 0.1350 1.3490 0.1350 0.2e97 0.1350 6.7453 10.7926 2.6953 0.6745 。.1350 2.間724E-ω

11 R蛤h..nd Ganf~n ' 2..2461 0.8310 ....E-4M U.E-ð4 1.117E-Ð3 a.31E-03 0.014。 0.13.1 0.0140 。.1678 0.0840 4.1H' 6.7138 U78e 0.4186 。.0840 1.6nSZE-ω 

1S 色2433 0.a300 a.97E-ð4 U7E-04 1.57E-Q3 8.301:-03 0.0&39 0.8381 0.0839 0. 1676 0.0839 4.1!切7 6.7052 1.6764 0.4190 0.0839 1.67574E-盼

25 自己2376 0.a279 a.95E-ð4 &.95E-04 1.57E-Q3 8.28E-(淘 0.0837 0.8359 0.0837 0. 1671 0.0837 4.1800 6.6880 1.6721 0.4180 0.0837 1.671 4SE-ω 

35 2.2286 0.8246 a由lE-04 U1E-04 1.56E-03 5.25E-03 0.0833 0.&326 0.0433 0.1665 O.個33 4.1目2 6.6612 1.6654 0.4163 a個33 '品47SE-ω

45 2.2160 0.8'99 U6E-D4 U6E-04 1.S5E-Q3 UOE-Q3 0.0529 0.8279 0.0829 0.1655 0.0829 4.1397 6.6236 1.6560 0.4'39 0.0829 1.65S34E-個

55 2. '993 0.8'37 UOE-D4 UOE-04 1.54E-Q3 8.14E-03 aω23 0.8216 0.0823 。'.'643 0.0823 4.1084 ‘5736 1.6435 0.4'0& 。 0823 1.64284E-09 

65 2.1na O.帥" 8.7但也4 8.7IE~ 1.52E-03 8.CMìE-Q3 0.0815 0.8136 。'。且15 0.1627 0.0815 4.0684 的個6 1.6275 0.4068 0.0815 1.6268SE-的

75 益1512 0.7959 8.“ E-D4 U()E~ 1.51E-Q3 7.96E-Q3 0.0.即S 0.8呵? 0.0105 。1的7 0.(池。5 4.0187 6.4299 1的，76 0.4018 0.0805 1.6揖95E-ω
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' Cement wo取s 6.7 3.2764 1.2123 1.31E-03 1.31E-oa 2.29E-閃 1.2IE-02 0.1225 1.2241 
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35 3.27U 1.2111 1.31E-4l 1.31E-03 2.2IE-03 1.21E-02 0.1225 1.2237 

cast胸 Peak Power 
2 Slal跡， 7.3 1.8053 0.6680 7.22E-04 7.2.2E-04 1.ε6E-03 6.S8e-03 O.借75 0.6745 

15 1.8113 0.6702 7.25E -04 7.25E-04 1.27E-03 6.70E-03 0.0677 0.6767 

25 1.8250 。 6753 7.30E ..Q4 7.30E-ð4 1.28E-{淘 6.75E-{均 O.峙的 0.681& 

35 1.8451 0.6827 7.38E-04 7.UE-04 1.29E-03 6.8lE -O:J 。.061。 0.6813 
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0.0370 0.0738 0.0370 

0.043 :1 0.0869 。 043 :1
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0.0242 0.0483 0.0242 
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15 4.值346 1....7 1.6IE-的 U1E-03 2..缸，由 1.49E-C2 。.1505 1.5個E 的目5 O.以>06 叫到5 7.5162 12.0261 3.0067 0.7516 的印5 3.∞55εε-00 

25 4.83436 I.7la7 1.崎E .... 個 U3E-03 3..34E-03 '.79E-02 0.1808 1.IS061 0. 1帥， O.漪" 0.111011 9.臼11 14....99 3.6127 O.倒3' 。.U的血 3創 1 27E-09 

35 5.徊 '048 "“= 2.31E-C3 2.3fE-C3 4.,6f-GS 妞OE-02 。.2222 2.2117 D.2222 0.4421 0.2222 1' ,0113 17.71111 4.4401 1.1011 0.2222 4.43829E-De 

PrOpO$Od 
ChemleelY悔割，

Su lk Trollllnenl 
l' Flclllty s 3.回981 ，.泌的 1.48E-03 1,48E-03 2. 59E-03 1.37E~2 。.13114 1.3822 0.1384 0.2764 0.1 3&4 6.9116 11.0587 已.7649 0,6911 0.1364 2.76376E斗均

15 4 .. 但702 1.4欽lO 1.61E-03 I.6IE~泊 2.a2E-03 1.49E-a2 0.1506 1.5045 0.1506 0.割沁S O. I!自06 7.5229 12.0368 3.0004 0,7522 的506 3.00618E -09 

25 4.67298 1.7290 1.87E-03 1.87E-03 3,27E-03 1.73E恥02 。'， 1746 1.74511 0.1748 0.3491 。.17411 8.7296 13.9675 3.4921 0.8729 0.1748 3.4個72E冉的

35 5店1018 2.0758 2..Z4E-03 2.24E-03 3.t3E-Ol 2.08E-02 口2帥， 2.0甜。 0.201. D.41" 。.2098 10.48ω 16,7688 4.192' 1.0480 。 2098 "的眩~II

一一一 (一) r--J rJ r-J ~ r一可 芒?可 ~ r甘 「于了 c-Jr-Jr1~~r:J rl~r一



- 「可 「一「 r---: 「一可 「于1 r-l 「一「 C=J 「于1 π三2 t竺3 們方 行于1 ~ 「于1 r-l ~刁 「一l ~ rJ 

M.xlmum 8-hour .verage concentrat恤， Uslng '"3 L..Iu F.u Sh.n Met. D.t. 

枷xlmum'h側， .ver.ge Po llut.nt Conc側tr.tlon (1.1仙nl)

1 g/a.mlulon 

Po1vcl\切rln.ted

dlb.ruodloxlns & 
。旬anlc polychlorlnolte<l 

cac前"'um 矗 Inàlvld....1 "阿I'09In Hvdrooen Fluorlne Hydro旬IIn Sulphur Nltr筒~n Carbon ωm間Uncll dlb.ruofuran6 
ASFI 恥. 。.Icrlpllor、 He句ht(mPD ug徊。 P.rtlc叫“" Th llllum Mercury Me"I. Total met.l. 制Jlphk軸 c.訕。rln﹒ fIuork蛤 (HF) bromk蛤 dIO斑Ide Ql(!C蛤﹒ W晦nollk絢 個:::) 闕，“關1 0l'UII (TCDD) 

20 
ITMOU帥BA"r旭gIAz'開"a。al

5 已79652 1.0347 1.1 2E-03 1.12E﹒閏 1.96E-OO 1.03E-02 0.1046 1.0448 的個6 0.2089 0.1046 5.2242 a.35aa 2.ω98 。 50224 。 1046 2.Oð9E-09 

15 U8118 1.0屑。 1.1 話，個 1.1SE-03 益。2E-03 1.07E~ 0.1078 1.0764 0.107& 0.2152 0.1078 5.3823 a.6t1 8 2.1531 。 S3fl2 0.10711 2. I 5224E-09 

2量 3.13951 1.16" u佐-個 1.2喧E-個 2.2Of-OO 1.,6E-{)2 0. '174 1.1729 。 1174 0.2345 。.1174 5.8649 9.3840 2.~2 0.5665 0.1174 且已34521E-的

35 3.&4234 可.4217 '....E-Ø '....E-03 U;8E-G3 t.42E-02 0.1437 1.4355 。 1437 。'.2.70 。.1437 7.1771 1 1.4.ω 2.1714 0.7177 0.1437 2.87023E-09 : 

AIY軒 Trad﹒

21 T.rmln訓 s 3.115制 1.1750 1.27E~ 1.27E﹒αs 2.22E-o:t 1,17E-02 0.1188 1.1864 o.l1 ða 0.2372 0.1188 5.9324 9.4920 2.3732 0.5932 0.1188 2.3722E-Cl9 

15 3.25925 1.2059 u倍-03 1.30E-ö3 2.28E-03 1.21E-02 0.1219 1..2177 缸1219 。.2晶5 0.1219 6.0886 軍.7419 2.4356 0.6038 。.1219 2.43466E-09 

25 3.42019 1.2655 1.37E-03 1.37E-03 2.39E-03 1.27E-{)2 0.1279 1.2778 0.1279 0.2555 。'.1279 6.3893 10.2229 2.5559 0 .. 伯89 0.1279 已S54 I!3E-09

35 3.64629 1".., U6E峙， UU-03 2.IJOE-43 1.311E-Ð2 。.1364 1.362) 0.1)64 0.2724 0.1364 6.8116 10...“ 2.72.1 0.6811 0.1164 2.72371E-0I 

kPMxlbK WFBq Mu呵-aR陶.nge 

n 個個ndary) 70 4.81507 1.7'1‘ 1.83E~ 1.83E~ '.37E-G3 1.78E-02 0.18白， 1.71" 。.'801 。'.3517 。.1801 '.'"0 1U822 3.~113 0.8"' 。.18白， 3.~'686E-0I 



一-; r可~ r-: r-J r-J r-l [J CJ 「于1 門=:J r-:l們:J ~ r-J r.J 于J ~ rJ ~ r-

Mlxlmum 24-hour IIIerlge conc:enlrll蛤n U51ng 1993 L..I u FIU Shln Met. Dltl 

Mlxlmum 24 hour I帽rl{l e PoI lutlnt Conc;e nlr81lon lug/m3) 

1 01- .mlulon 

PoI)'chlo吋nlted

dlb.nzodloxln. '" 
Otgln悔 po1rchlorl l\ll側

He地ht Cldmluml Ir世111ωual H~rogen H)'drogen 間uorlne Hwa~n Sulphur Nltrogen Cl rbon ∞mpour曲 dlb.nzolurlnl 
ASA Il10. Delcrlptlon (mPD) 呻徊。 Paltlc凶.1" Thalllum Mercury M"811: Total melals lulph缸" Ch6。“ne lluorkle (HF) bI'“Tl lde d胸E缸" oxldel monoxlde (C) PhoaphOfω πCDD) 

E耳 ICllngASRs

t Cement 帆Iorks 6.7 1.431157 0.5323 ð.75E-04 5.75E-ô4 1.01E-(均 5.32E-03 0.0538 0.5374 。.0538 0.1075 0.05311 2.6874 4.2999 1.0750 O.2Ei87 0.0538 1.07461 E-09 

15 1.46845 0.5433 5. 87E-04 5.87ε-{)4 1.的E-Ð3 5.43E-03 0.0549 。 5486 0.0549 0.1097 0.0549 2.7432 4.3892 1.0974 0.2743 0.0549 1.09693岳的

鈞 1.54553 0.5718 的眶。4 6. 18E-04 1.08E-Ð3 5.72E-03 0.0578 O.5n4 0.0578 0.1155 。.0578 2.8872. 4.6'96 1.1 550 0.2887 0.0578 1.1 S4 51E-09 

35 1.75162 0.6411 7.o11E...ð4 7J曲lE-04 可.23E-03 6.48E-03 0.065' 0.6'44 0.06" 0.1308 0.06!i' l.2722 ð.23'6 1.309。 。'.3272 0.061111 1.30846E-Q9 

ca別le Peak PO間『
2 St. llo4'、 7.3 1.19974 0.4439 4.&OE-04 4.肋E-D4 8.40E -04 4.44E-03 0.0449 0.4482 0.0449 0.0896 0.0449 2.2412 3.5860 0.8966 0.2.241 0.0449 8.962.06E-l0 

15 1.20032 0.~1 4.8Of-D4 4.&OE-44 8.40E-04 4.44E-03 包制49 0.4484 0.0449 0.0897 0.0449 2.2423 3.5878 0.8970 0 ,2.242 0.0449 8.96639E-l0 

25 1.20161 0.4446 4.81E-04 4.81E-04 8.41ε-04 4.4SE -D3 0.0449 0.4489 0.0449 0.0898 0.0449 2.2447 3.5916 0.8980 0,2.245 。益。449 8.976凶E-l0

35 悶。343 0.44113 U1E-04 4.a1E-04 8.42E-04 4.45E--03 0.045。 0.4416 0.045。 。 0888 。.0450 2.2481 事后871 0.8883 。.2248 0.04哩。 U8862E-1D 

BIocfl Maklng 
3 Fac:切W 58.3 1.2&4 19 0.4752 瓜14E-04 5.14E-04 8.t8E-04 4.7 'E-03 0.0480 0.4788 。.0480 0.09" 。 04日。 2.)9110 3.8384 0.9587 D.2388 0.0480 U929E-l0 

Fre泊、 Water

4 備揖仰面Ir 64 O.818M 0.3030 3.28E-04 J.28E-04 1I.73E-的 3.03E~3 0.030& 0.30511 0.0306 0.0612 0.0306 1.ð2i7 2.4476 0.&119 0.1'30 。.0306 訓 1703E-to

P曲lar Poinl Sewagð 
E Trealment Wo rks s 0..24242 0.0897 t.70E-'" 9.70E-O' 1.10E-04 鼠87E-04 0.0冊， 0.0806 0.0091 0.0181 0.0091 。 4'29 0.7246 。.18'2 0.04 :13 0.0091 1.目 1088E-l0

15 0.24229 0.0896 9.69E-O' 9.&aE-05 1.70E-04 8.96E-04 0.0091 0.090' O.帥91 0.0181 0.00啞， 0..526 0.7242 。1曲11 0.0453 0.0091 1.80991 1;-10 

25 0.24202 0.0895 '.68E-O' 9.68E-0' 1.69E-D4 8.95E-04 。.0091 0.0904 0.0091 。.0181 0.0091 0.4'2 可 。 7234 0.1809 0.0452 0.0091 1.80789E-l。

35 0.2416 0.0894 9.66E-05 '.6&E-05 1.69E-04 且94E-04 0.0090 0.0903 。.0080 。.0180 0.0090 0.4513 0.7221 0.1805 0.0451 0.0090 1.80475E- '0 

s WAHMOBui個il'lQ 12 0.25942 0.0960 '.04臣-04 1.04E-04 1.82E-04 9.60E-04 0.0097 。.09面， 0.0097 。.01U 0.0097 0.484& 0.7754 。.1939 0.048' 。.0097 1.93787E-l0 

7 Walef曲。/lllndu)lry 5 0.'759 0.0651 7.04E -OS 7.04E-OS 1.23E-04 鼠"E-04 0.0066 0.0657 0.0066 0.01 草， 0.0066 。.3286 0.5258 0.1310 0.0329 0.0066 1.31l97E-'O 

IS 0.17sn 0.0650 7.03E-05 7.03E-05 1.23E-D4 6.'OE-04 0.006& 0.0657 0.0066 0.0131 0.0066 0.3284 0.52!14 0.1314 0.0328 D.006 1ii 1.313E-l。

25 0.17552 0.06019 7.02E-05 7.02E-05 1.23E-04 6.49E-04 0.0066 0.0656 0.006& 0.01l1 0.0066 。.3279 0~246 。.1312 0.0328 0.0066 1.31113E-l0 

35 0.17513 。.0648 7.且lE-05 7.01E-05 1.23E-04 6.48E-04 0.0帽， 0.0654 0.0065 0.0131 0.0065 0.3272 0.023' 。.1309 0.0327 0.0065 1.30822E-l0 

V\lIage~ In Lung 
Kwu Sheung Tan 
Nea: 曲10 neA rest 

a 爛11011 Is Luno Tsal 4 0.44956 。.1663 1.80E...ð4 1.80E-04 3.1 I1E-04 U6E-03 。 0168 0.16'0 。.白161 。.031 1ii 0.0168 U38Ø 1.3437 0.3360 。.0840 0.0168 3.3582'E-' 口

e Melody Gardon E 0.30574 。'.113' '.22E-04 '.22E -04 已14E-04 1.13E-D3 0.01 自 4 0.1142 0.0114 0.0228 0.0114 0.5712 0.9139 0.2285 0.0571 。 0114 2.2"388E- 10 

15 的0589 。.1132 1.22E-04 1.22E-04 2.14E-04 1.1 3E-03 0.0114 。.1143 0.0114 0.0228 0.0114 0.5714 0.9143 0.2286 0057' 0.01'4 ~285E-l0 

25 。'.30615 臥1133 1.22E-04 1.22E-04 2.14E-04 1.13E-03 0.0115 a刊44 0.0115 0.0229 0.0115 0.5719 0.9151 0.2288 0.0572 0,0115 2.28694E-' 0 

35 的揖43 0.1134 1.23E-04 1.23E-04 2. '5E-04 1.13E-03 。 0115 0.1145 0.0115 0.02且， 0.0115 0.5724 0.9159 0.2.290 0.0572 0.0115 2.289ωE-l0 

45 O.訓)4;64 0.1135 1.23E-04 1.231:-04 2. 1 5E-D4 1.'3E-03 0.0115 0.1146 0.0115 0.02.29 0.0115 0.572& 0.9165 0.2292 0.0573 0.0115 2.2906E-l0 

55 。.306:63 0.1135 1.23E-04 I.23E-04 2.15E-04 1.1 3E-03 0,01 15 0.1146 0.0115 。 0229 0.0115 0.5728 0.9'65 。'.2291 0.0573 0.0115 2.29053E-l0 

65 。3崎~ 0.1133 1.23E-04 1.臼E-44 2.14E-04 1.13E-03 。.0115 0.1144 0.0115 0.0泣， 0.01'5 0.5721 0.9154 0.2289 0.0572 0.0"5 2.28776E-l。

75 0.30535 。.1130 1.22E-04 1.22E-個 2.14E-04 1.13E-D3 。，0114 0.114' 0.0114 0.022& 0.0114 0.5704 0.9127 。.2282 0.0570 0.0"4 2,28096E-10 

85 0.3個75 0.1124 1.22E-04 1.22E-04 2.13E-04 1.12E-03 0.0114 0.1135 0.0114 。.0227 。 0114 0.5674 0.9079 0 ,22.70 0.0567 0,0114 2.2G901E-l0 

'。 趴J tter1tyE別ates - 0.29661 0.1097 1.19E-ð4 1.19E-04 2.oaE -04 1.10E-03 0.0111 。.1'08 0.0111 0.0222 0.0111 0.5541 0.8866 0,2217 0.0554 0.0111 2.21568E-'0 

15 0.29666 0. 1個S 1.19E-04 l.t9E-04 2.03E-04 1.10E-03 0.0111 0.110& 0.01 ,' 0.0222 0.01 t 1 0.5542 0.8867 。.2217 0.0554 0.0111 2，216QSE-l。

25 0.2喝71 0.1098 1.19E-ð4 '‘19E-04 2.0&E-ð4 1.10E-03 0.01'1 0.1109 0.0111 。 02.22 0.0111 0.5543 0.8869 0.2217 0.0554 0.0111 2,21642E-10 

35 0.29672 0.1<泊， 1.19E-翩 1.19E-04 2.08E-D4 1.10E-03 0.0111 。.1109 0.0111 0.0222 0.01" 0.5543 0.8869 。 2217 0.0554 0.0111 2.2165ε-1 。



"..dmum24-h恥u 轟ver龜嗨，章。nc:entral悔" Ullno1響.3 Ltu Fau Shan Met. D龜1轟

編，，1m剝削 24 hour aw:rage PoIlut轟ntConc制trallon (L耐m3)

1 0/. emlsslo位

Polyçhlorln轟ted

dlbenzodlo震In書轟

org壘nlc 個i防h蛤rl慎重甜

He袍hl C叫m1um 勵 Indlv臨別 H~togen H~togen Flu咽flne H~toge" Sulphur NI是何鴨18" C鷗盼喵昀 compoul泌S cIIbenzolur電ns

ASA No. DelCrlpl 馳lII'I (mPOj llII!Itr鴨 Pa到給“"1" 鴨aIIl闡明 “ .rcUI'Y "".11 To 1.1 1 metall aulph姐e
CI備加﹒

實主轉r缸" (HF) br留nlde d陶Idd﹒ 9耳語語$ "神noKlde (C) 阱誼，阱。，.."" (TCDD) 

嘻嘻 BII紛州yE酬刷 4s 。.29651 0.1087 t.l l1E-04 "錯。4 2.OðE-04 1.10E...oo 0.0111 0.1104 。 0111 0.0222 0.0'1' 0.5斜的 0.8865 0.2216 0.055<1 0,01" 2.21 S45E- 1O 

$5 侃961曾 0.1091 1.18ε-04 "轟紋。4 皂的E-04 1.100...(泌 0,0111 O. 單 107 。.0111 0.0221 。，0' ， 1 Q.5533 0.81:量3 0.2213 0.0553 。，0111 2:.Z'2S4E島 10

6s 0.29543 0. 1欄3 1.18ε-04 1.1IE-04 2.07E..(泌 ，.的E...oo 0.0110 0.1104 0.011。 0.0.221 0.0110 0.5519 0.8330 0，220學 0.0$52 0.0110 的胡I!otSE-'Q

0.29<11" 0.1038 1.1鉅'-D4 1.1僻-04 2.06E..(滋 '.09E -03 0.01 事。 。.1099 O.例，。 0.0.2.20 0.011。 0.54章$ 0.8793 。2198 0.0550 0.0110 2.19745E棚 10

es O.金華225 0.1081 1.17ε-04 1.17E斗" 2.05E吟4 1.0aE...oo 0.01串串 。1個2 0.0109 0.0218 0.0109 0.54霉。 0.3736 0.21轟4 0.0546 。'.0109 2. 1331ae~10 

l' 院版請融緝令nen s 0.1 &43.11 的輪韋 7.38E仿S 7.3aE也5 1.2嘗E斗" U2E-0.4 O.椒油9 0.0ωs O.釵洞的 0.0138 0.0069 。.3444 0.軍事1 軍 。，'318 。.0344 0.0069 1.37732E-l0 
t事 。18433 0.0偏重 7.37底吋沁 7.37ε-05 l.29E-ø4 喔，臨時命4 a街游， 0.0689 0.0069 

aMa帥創醋曲-珊-，, , , 
0.3443 0.5510 0.1377 0.Q.344 O.叫)69 1.37695E-1。

25 0.1 &4 11 0.06直是 7.37E...as 7.37E..()5 l.29E心4 喔，聽撼。4 0.0恤， 0.0總書 a飢渴S 0.3441 o.ssos 0. 1376 O.的44 0，飢渴當 1.3759f-10 
3s 。1.1紛紛 o.OU1 7.36E-05 7.讀SE..():S 1.29E-04 莓，以紅..()4 O.飢渴9 。0687 0,0069 0.3431 0.5499 0. 1375 O.她44 aα:169 1.37418E-10 

“ 
叫紛紛 0.1)879 7.34E-05 況34E..(泌 1.29E-04 書..79E贓。4 0.0偶， 0.紛紛喵 0.00的 0.3430 o.54aa 0.1372 O.的43 a做到區事 1.37' 42E-1。

55 。1.1 83磁 rr 7.32E-05 I 7.32眩-05 uaE-Þ4 "77E翩。4 0.0隨車 0.0684 帥。" 0.01軍? 0.0個a 0.3419 0.5471 0.1368 O.伯42 0.006曇 1.36723E~10 

6IS 。"是扭 0.側14 亨'.29ε-05 7.29E心也 1.2轟E..(:泌 6.7耐心4 的。“ a帽.. 

巨盟
0.0136 O.似)61 。'.34Q4 0.5447 的362 。開40 0.0068 1.36118ε勵 10

75 0.1811ε 0.偏70 亨'.24ξ-05 7.24E-G臨 U7E --Ð4 UOE -0.4 0.紡織$ a帽n 0.0135 O。LL蜘棚~ 帥抑S制56 
0.50414 。.1事54 0.033$ 0.0068 1.352習7E-tO

as 0.179師 成砂鍋$ i 肘，ε-05 7.1蛇吟唱 1.約聽心4 U5E-G4 0.飢渴? 。1陷71 0.0134 0.5370 缸'.1343 0.0336 0.0067 1.:14 199ε-10 

12 恥轍，γ蜘a皂劇 4.1 0 ,23373 0.01華學 "~E"(個臨 '.311E-08 1.&:4眶。4 1.611E-04 0.00.7 疇。車73 學獻。17 O.峙171 昏'.0087 004316 O.霉事蠢事 。.1747 輯.0437 0.0087 1.14器Ø6E-l。

制JÞI如Aecrea恥n

lSpol'lsCen胸恥

街"咽，幫"
1萬 的k馳V Scnool) '。 0.蓮"能 0.1帆， 1.10E-cM 1.10E -G4 ，.蛤E-cM 制，蛇-03 0.0103 叫做臨 。J間10萬 0.D2督學 0.0103 0.8123 。」叭 11 0.放出50 白，自珊12 峰.0103 2.04872缸-1。

fut秘書eASRa

LDwd蟬軸線y

甜甜11糊i

de哺詢問enl.s納

嘻嘻 Þl_45C 10 0.27425 0.t011 吭10E-G4 1.10E-04 U2E吟4 1.01幫-03 0.0103 0.10章， 0.0103 "如鑫 0.0103 ().fI 1軍事 o.t1'" 0.2Oð。 器.0012 。.0103 囂，會4172霞酬，。

$lu Ltng Sbul 
Land到韓敘匆匆
developt糖nlll禮。.

可S 槽Q1I紛紛轉.Iere. 41 暉，島。59 吼77轟囂 'U2E-O:I 1.12ι臨 U6E..(:淘 1.78E-組 成1717 1.7'暉， Z恥1717 0.3510 。'.1717 車.'77﹒ 14.36 .. 3.章114 。.8177 囂.1797 3.59001 缸"。串

1. A轟轟bo神 42 U S407 D.7230 "擂。4 7.塵2E﹒輯 1.3間m個 7.23E-03 0.0731 苟.73揖 0.07事電 0.1460 0.07草草 3.6闕， 8.8407 制制軍

自.3650 0.0731 1.4!UI69E-Q曜

GIC.tSluu鳳1111
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15 。.39839 0. 1474 1.59E-04 1.59E-04 2.19E-04 1.47E-03 0.0149 0.1481$ 0.0149 0.0298 。.0149 0.7442 1.1倒8 0.2977 0.0744 0.0149 2.97597E-IO 

25 。 49594 0.11135 1.98E-04 1.98E悔。4 3.47E呵。4 U3E-03 0.0185 0.11153 0.01115 0.0370 。.0185 0.9265 1.4824 0.3706 0.0926 0.0185 3.70467E-1 日

一! ~ ~ l一-; ~ ['于J r--J r-J C:亨 r=可 「竺可 「于台 「竺可 L._ ._J r-J L_于r:于1 r于J rJ ~ 戶一



一! r-于鬥「門~ c"'l 些「 廿一"] c1 台計 r-:J 廿::J c::l 竺三三) c六1 「一才 育一] 「于1 「可 rJ ;:--; 戶圓圓圓-

“.xlmum 1 m劍、Ih .ve肉g. concentr.tlon U.lr旬 '"3 L.au F.u Sh.n Met. 0111 

枷川mum 1 monlh .....rag. P訓lul.nt COncentl'".llon (1峙帥n3)

1 g/..m怡，'on

Polyçhlorln.led 
dlbllnJlCld個Mlns'

o,glnk: 間I~hlorlnlted
Helghl c.dn愉.1m' h、cih，lcIual H)'d rooen "闕~n FluOfI間， H)'dr旬en S叫phur Nltrogen ClrbOn 。ompou，叫S dlb IInJlCl lu ra n s 

ASIt闕O. Deacrlpllon (mPD) L咽仰。 P.n蛤ulal" Tha棚""用 "'rcury "1111. TOLl I ml個地 lulph扭曲， C.., rine "帥，徊， (HF) bromlc蛤 *xlde oxlde. 何晦noxk章， (C) 阱袍B阱lOf... (TCDD) 
Propo揖d

Chemk:a' Wa$lO 

BuIkTi開lIImonl

11 Fadllly 35 0.63ð42 0.2382 2.INIE-04 UðE-04 4.47E-Ð4 2.36E-03 0.0231 0.23115 。.0231 0.0477 0.0231 1.1126 1.8082 0.477' 。汀 '13 0.0231 4.76Ie-,O 

'。
vtsmrdqum說or詞id，A笛F"--翩翩 5 0.' &367 0.0個。 7.35EooÖ5 7.35E~5 1.29E-{)4 UOE-04 0.0帽9 0.0686 0.0069 0.0137 O.α裕， 0.3431 0.5490 0.1373 0.0343 0.0069 1.37201E-IO 

15 0. 19254 0.071 .2 7.70EooÖS 7.70E ooÖ5 1.35E-04 7.12E-04 0.0072 。 0719 0.(的72 。 0144 。α)72 0.3597 0.5755 0.1439 O.間的 0.0072 1.431127E-l。

25 0.21018 0.on8 8.41 1:-05 8.41E ooÖ5 1.47E-ö4 7.7I1E-04 0.0079 0.0785 0.0079 0.0157 O.∞了， D.392' 0.6282 0. 1571 0.0393 0.0079 1.570個E-'O

35 0,23698 0.0177 IME" IAIE圓" 1.66E-04 1.77E-04 0.0011 0.0.11 O.ooa l 。，0177 0.0081 0.4427 0.701) 0.1771 。'.0443 0.0081 1.77024E-'。

同yef Trade 
21 T.rmlflal 5 0.34447 0.1275 1.3aE-{)4 1.38E舟4 訓lE-04 1.27EooÖ3 0.01 盒， 缸1287 0,0129 0.0257 0,0129 0,6435 1.0296 0,2574 0,0643 0.0129 2.57319E-l0 

15 0.34951 的293 1.4OE-04 1.4OE-{)4 2.4SE -{)4 1.29EooÖ3 0,0131 0.1306 0.0131 0.0261 0.0131 0.65皂， 1.0447 0.2宙12 0,0653 0.0131 2.61084E-l0 

25 0.36056 0.1334 1.44E-{)4 1.44E-個 2.52E-{)4 1.33EooÖ3 0.0135 0.1347 0.0135 0.0269 0.0135 0.6736 1.0n7 0,2694 0,0674 。，0135 2.6933ð島的

35 0.37936 0.1404 1.II2E~ U2ε-04 2.66E-04 UOE-03 。.0142 0.1417 。.0142 0.僧" 0.0142 0.7087 1.1>>. 0.21311 。，0701 。，0142 2.83382E-10 

2 
|單單L

70 0,18023 '。“7 7.21E-05 7.21E~ 1 .26E~ 6.67E-04 。，0帽7 0.0673 0.0067 0.0135 0.0曲7 0.3367 。.5"7 O.可347 0.0337 0.0067 1.34632E-10 
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