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Introduction 1 

1.1 Background 

I n its 150 year history, Hong Kong has grown from what was initially referred to as a 
barren rock to one of the world's most advanced and successful cities. It is one of 
the major financial centres of the world, a top manUfacturing base, and a leading 
tourist destination in Asia. 

Much of this growth and success has occurred over recent decades, and is largely 
attributable to an efficient communications and transportation network. Kai Tak 
Airport has served as a public commercial facility since the late 1930s and has played 
a pivotal role in this development. 

The operational constraints of Kai Tak, a single runway airport, have however been 
recognized by Government for many years. In the recent past their resolve to continue 
to provide functional, cost efficient airport facilities with sufficient capacity to 
accommodate forecasted passenger and cargo demand has become increasingly evident. To 
this end, the Provisional Airport Authority (PM) was established in April 1990. 
Greiner·Maunsell was selected by the PM to conduct a New Airport Master Plan Study 
(Master Plan) that will provide a comprehensive and environmentally acceptable scheme 
for the planning and implementation of an operationally safe and efficient new Hong 
Kong International Airport. The study was initiated in 1990, several years after the 
Chek Lap Kok site was selected for the development of' the new' airport. The 
establishment of the PM and the initiation of the Master Plan Study were followed by 
the signing of the Memorandum of UnderstAnding by Great Britain and People's Republic 

.. of China in 1991. This agreement endorses and assures the replacement airport 
project. As indicated on Exhibit 1.1, the airport will be located on a site north of 
Lantau Island and will encompass the islands of Chek Lap Kok and Lam Chau. 

Lantau ISland 
Hong Kong Island 

AirP'?rt Location Exhlbn 1.1 
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In Phase 1 of the Master Plan Study, numerous options for runway separation, 
orientation and configuration were developed for the Chek Lap Kok site and evaluated 
for environmental impacta Results of studies in this phase are documented in the 
First Interim Report - Environmental Impact Assessment> 

In Phase 2 of the Master Plan Study all but one of the many runway options were 
eliminated> The selected option was developed In greater detail and the environmental 
study focused on the assessment of construction Impacts resulting from the 
implementation of this option> Results of studies in Phase 2 are described in Part B 
(Issues Relating to Airport Construction) of this Final Report - Environmental Impact 
Assessment 

During Phase 3 of the Master Plan Study various options were evaluated for the locatio> 
of major airport components such as the terminals, maintenance facilities, and acces> 
roads> The selected option was evaluated to determine the extent of airport operatior. 
related impacts> These impacts and associated mitigation measures are described .in 
Part C (Issues Relating to Airport Operation) of this document 

A detailed description of construction and operation related monitoring and audit 
programmes is presented in a separate .Environmental, Monitoring "and", Audit' Operations 
·Manual. The master planning and engineering issues relating to the Master Plan are 
discussed in the Final Report - Planning and Final Report - Civil Engineering. 

A number of working papers were produced which addressed various environmental 
, technical 'issues. A list of these worl\ing papers, as well as other environmental 

documents is presented in Appendix B,' The final version of the respective working 
"papers together with addenda, if issued, form part of the record of the decision making 
process throughout the study. 

12 ::'urpose 

The ~ur~";s,, of this Environmental Impact, Assessment dc(;u!psr,t is t') describe 
conSlruciion and operation related environmental Impacts, as we;; (;$ ritcommend':,-j 
miiigation methods and monitoring programmes designed to ensure that i'!1jJacts associated 
with the airport project are within acceptable levels> 
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Implementation of the Airport Master Plan 2 

The airport master planning process has produced an Airport Layout Plan . (ALP) for the 
year 2040 which, in its current state of refinement, is .represented on Exhibit 2.1. 
This ALP shows the size and configuration of the airport island as well as of the 
various airport components (e.g. runways" taxiways, aprons, terminals, maintenance 
facilities, and road, rail and marine access). The development of this ALP was a 
multidisciplinary effort which took environmental considerations into account during 
each stage of the development process. 

The first major task in implementing the ALP is site formation, which will be 
accomplished under. the Site Preparation Contract (SPC) and will initially involve 
dredging of the soft mud on the seabed and clearance of remaining vegetation, 
demolition of remaining structures and disposal of unsuitable material from the 
islands. This will be followed by excavation and reclamation activities. Within 
limited constraints the successful tenderer will be free to establish his own working 
method and sequence of operations. The following description of method and sequence of 
operations was developed to estimate project costs and impacts and is indicative only; 
many other options are available. 

Excavation of the islands will be assisted by blasting. The larger of the two islands, 
Chek Lap Kok (ClK) will be divided into three areas and the blasting will form benches 
of approximately 15-20 metres in height. Each blasting operation will involve 
approximately 140 blast holes, from 200 to 300mm in diameter containing a total charge 
of up to 70 tonnes of explosive. It is intended to blast the rock fill to. size, 
approximately 1 m-down, so that it can be loaded directly on. to . haul .. trucks and, 
transporte9 to the area to be filled. 

Slightly in advance of the rock filling operation, dredging of soft mud will be carried 
out in the areas to be filled first. Thereafter, areas already dredged can be filled, 
while the dredging operation advances into new areas. Although the blasting and rock 
loading operations will be limited to the area~ currently covered by ClK and Lam Chau, 
haulage and dumping will 9xtend:!,to"the.:'limits of reclamati()~ as depicted vI' Exhibit 
:.2. Therefeire, ~om') red::: ... ation·:yjill:.take"place: wilt.:" s("!""~1 ~Iul"dred".'.metres ot rt>s 
e,,'~fliig shoreline. Dredg!ng wm' b'e"'required"for·-t,',e <llltire .. reclamation·,;,Rrea, til0 
"rcla of the sea channel, and potentiaIlY"iri:.'alll';marin& !:;:)~rr,·.~ areas as also ~hown on 
Exhibit 2.2. Other than at gazetted dumping grounds such fl~ Gouth Cheung Chau, the 
main spoil disposal areas expected to be used during the airport construction are 
exhausted marine borrow areas. 

The dredging and subsequent filling will commence to the north, south and west of ClK. 
Works on the east side of ClK will begin approximately one month after the commencement 
of the other areas. On the north and south sides, the reclamation will follow the 
outer limits of the final reclamation shape and progress westerly. Reclamation along 
the southwest shore of ClK will be required to provide access to the southern limits of 
the main reclamation area. In addition to the normal reclamation along the southern 
limits, a 10m high berm will be constructed as a noise barrier. 

Reclamation will progress westward from CLK on the southern two thirds of the 
reclamation, toward Lam Chau. It is envisaged that fill material from sources other 
than the two islands may be' incorporated into the reclamation. This will be placed in 
the northwest corner of the reclamation. 

2-1 
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Airspace and electronic equipment siting requirements will neceSSITate some SITe work 
remote from the airport. Potential site requirements are shown on Exhibtt 2.3. The 
airspace requirements of the new airport through the year 2005 have been estimated and, 
although no terrain cuts are required, obstruction lights have been recommended for 
Sunset and Lantau Peaks and three minor peaks in southem Tai Lam Country Park. In 
subsequent years, as airspace requirements and crtteria are redefined subject to 
technological and operational changes, IT may be necessary to install additional 
obstruction lighting or to make some limited terrain cuts at the SITes shown. Sttes 
for placement of electronic equipment have been selected as a result of a preliminary 
screening process and it has been determined that East and West Brothers will need to 
be excavated to + 1 0.0 mPD. The other sites will be subjected to detailed SITe 
suitabilITy analyses before the selection can be finalised. 

+.s-tha-sITs-,formation-process-proceeds· .. towards··completion;-work, .. will .. • .. begin·.under .. ·the 
·BtJilding-.and~lofrastructure-Contracts·-·(BICs). Components of the contracts include 
ITems such as construction of utility services, .. roads, runways, taxiways, aircraft 
parking aprons, electronic instrument facilities on remote sites and terminal 
buildings. The actiVITies of blasting and rock hauling will be replaced by concrete 
production, pile installation, and building erection. The location of many of these 
activities within the overall airpo,rt footprint is not yet determined, but some "worst 
case" assumptions were made in order to evaluate potential impacts. 

The extent to which piling will be required is not yet known. Practice has shown that 
driven piling through 1 m-down sized rockfill is impracticable and bored piling through 
this material .is not desirable. In the ,areas where piling is required, the rock must 
be crushed to 220mm down material before placing, or marine sand will be placed instead 
of rock fill. A "worst case" piling scenario was assumed in order to evaluate impacts. 

A more detailed description of the construction methods and programme required to 
cc~plete the airport can be found in the Final Report - Civil Engineering. 

When ccns1o:.Iction is "ompleted, and. th;? Rirpon "8comes operational, :l\;; first phase of 
..... the ALP wi" be in place: Theenvi.·onn:ental assessment .. o!"'operatiQI;s! ':':";:'0,:< .. , 

embodied in this doc:ument, is based on the currently project9d:':year LC-'C'.. ALp:" .,. 
Howe"Elr, ALPs are evolving planning documents which al e rouihi"9iy,""~Ptjate::: ~:o rifle.:t 
changing needs. Many of the environmental impacts are projected decades in'-=: toe 
future and can be very sensitive to changes in technology, the economy, populations and 
political events. To compensate for this high degree of uncertainty, IT is common to 
use conservative estimates (over-estimate impacts) and to update environmental 
assessments as the new airport Master Plan is' periodically revised. This approach is 
utilised in this assessment. Conservative assumptions were used throughout, and the 
impact assessment will be periodically updated. 
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Environmental Legislation and Guidelines 3 

3.1 Noise 

The Noise Control Ordinance (NCO) (Cap. 400) was gazened in 1988 and specific sections 
relating to percussive piling and general construction work were implemented in 1989. 
Strict controls are enforced over percussive piling activities and. in the event of 
work being carried out near to Noise Sensitive Receivers (NSRs). noise mitigation 
measures are necessary and limitations upon the permitted hours of working are imposed. 

For general construction work. restrictions are imposed during evenings (1900 to 2300). 
night.time (2300 to 0700). Sundays and public holidays. The Basic Noise Levels (BNLs) 
for general construction noise. as defined in the Technical Memorandum on Noise from 
Construction Work other than Percussive Piling (TM). for Area Sensitivity Ratings 
(ASR) A. B or C are given in Table 3.1. 

According to the Technical Memorandum on Noise from Percussive Piling (TMPP). 
piling is prohibited between 1900 and 0700 hours and on public holidays. unless 
permission is granted by the Governor in Council. Between the hours of 0700 and 1900 
hours. piling is allowed under permit. SUbject to noise level limits. The Acceptable 
Noise Levels for percussive piling are shown in Table 3.2. 

Table 3.1 
Basic Noise Levels (BNLs) for Construction Noise from Activities 
other than Percussive Piling in dB(A) 

IF I ===T=i=m=e=p=~=no=.r=, =~===-=::::::::;';;:=';:: _:;:.A=!S=:",,,,,'! ==A=o;=k= ... "". '. ~'B~ .•.. =J~.~_: 1 
A'I ddYS during the evening (1900 to 2300 hOUiS). I 
and general holidays (including Sundays) during I 60 65 70 
the day-time and evening (0700 to 2300 hours) 

All days during the night-time (2300 to 0700 hours) 45 50 55 

Source: Technical Memorandum on Noise (or Construction Work other than Percussive Piling 

Table 3.2 
Acceptable Noise Levels for Percussive Piling 

Acceptable 
NOise Level 

NSR Window Type or Means of Ventilation' (dB(A)) 

(i) NSR (or part of NSR) with no windows or other openings 100 

(i~ NSR with central air conditioning system 90 

(iii) NSH with windows or other openings but without ~5 ".'-. ' . 
central air conditioning system 

Source: Technical Memorandum on Noise from Percussive Piling 
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For airport operational noise impacts the ~j~V.liifJOnii5rQaolZa!!2!!:i 
(ICAO) has Issued -I!Ind-use-oomJ'!!libHity-guidalinas for various Noise Exposure Forecast 
(NEF) levels as shown In Table 3.3. Although ICAO's guidelines Indicate all land uses 
are compatible with noise levels under 30 NEF, the report Environmental Guidelines 
for Planning in Hong Kong (April 1991) identified slightly more stringent NEF limits 
by land use type as shown In Table 3.4. The latter set of guidelines are used In this 
study to assess aircraft noise impacts. 

Table 3.3 Land Use Compatibility Chart for Aircraft Noise 

Noise Exposure Forecast (NEF) Areas 

Land Use Compatibility Under 30 30-40 Over 40 

Residential Yes (2) No 

Commercial Yes Yes (3) 

Hotel, Motel Yes (3) No 

Offices, Public Buildings Yes (3) No 

Schools, Hospitals, Churches (3) No No 

Theatres, Auditoriums (1)(3) , No No 

Outdoor Amphitheatres, Th<;)atres (1) No No 

8utdoor i-1ecreational (NOn-SpE;'~!=llor) 
! 
i Yes Yp.s Ye~ , , , .. , " , -

Industrial ,~"!J .~,,; ... i Ye~ . : Yes (3) 
- ,-', t_ e .-." 0',:,,:, : 

, 
-.-.L,...,,_, .- - ~ 

Notes: (1) A detailed noise analysis should be undertaken by qualified personnel for all indoor or 
outdoor music auditoriums and all outdoor theatres. 

(2) Case history experience indicates that individuals in private residences may complain, 
perhaps vigorously. Concerted group action is possible. New single-dwelling construction 
should generally be avoided, For apartment construction, Note (3) applies. 

(3) An analysiS of building nOise reduction requirements should be made, and the necessary 
nOise control features should be included in the building design, ' 

(;- , 

Source: ICAO Airport Planning Manual (D0C9184-ANl902); Part 2: Land Use and Environmental Control, 
2nd Edition, 1985 
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Table 3.4 Summary of Noise Standards 

Uses 

All domestic premises 
including temporary 
housing accommodation 

Hotels and hostels 

Offices 

Educational institutions 
including kindergartens, 
nurseries and all others 
where unaided voice 
communication is required 

,Places of public worship 
and courts of law 

Hospitals, clinics, 
convalescences and 
homes for the aged 

Aircraft NOise 

(Noise Exposure 

Forecast: NEF) 

Kai Tak New CLK 

Airport Airport 

30 25 

30 25 

30 30 

30 25 

30 25' 

30 25 

Environmental Legislation and Guidelines 

Noise Sources 

Helicopter Road Traffic 

Noise Noise 

Lmax L 10 (1 hour) 

dB(A) dB(A) 

85 70 

85 70 

90 70 

85 85 

85 65 

85 55 

Rail 

Traffic 

Noise 

Fixed Noise 

Source 

- diagnostic'~ooj"s: 
... ~vards '.'. , i i; ",S ".- i "8; 
f------"-' ___ -,,-,----+-"-'----L-,-·,-}I-"-,----'.l----'--';-'''''-''L,-,C-L~-'-~i 

Amphitheatres, and '.. '-'-"deePxt$enndtQann' dU~k, I 
auditoria, libraries, depend on locations and'construction 
performing arts centres con::truction 
and Country Parks 

Notes: (1) The above standards apply to uses which rely on opened windows for ventilation, 

(2) The above standards should be viewed as the maximum permissible noise levels at the 
external facade, 

Source: Environmental Guidelines for Planning in Hong Kong, 1991 
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3.2 Air Quality 

Under the Air Pollution Control Ordinance (APCO) (Cap, 311), the Government of Hong 
Kong has established a comprehensive air quality policy throughout the territory, 
Essentially, the objectives are: 

(1) 

(2) 

(3) 

To achieve and maintain satisfactory ambient air quality conditions; 

To abate air pollutant nuisances; and 

To control specific toxic or other harmful substances emitted into the 
atmosphere. 

A wide variety of programs and activities has been implemented to help aChieve these 
objectives including: (1) air quality management plans for the ten deSignated Air 
Control Zones (ACZs); (2) an air quality monitoring station network; (3) mitigation of. 
air quality impacts through land use planning and review of development proposals; (4) 
special assessments of potential air quality problem areas; and (5) compliance with the 
,Air Quality Objectives (AQOs). These AQOs, established for seven primary air 
pollutants, are summarized in Table 3.5. Currently, the Environmental Protection 
Department (EPD) has the primary responsibility for implementing the APCO. 

Table 3.5 Hong Kong Air Quality Objectives 

; 

Concentration in Micrograms per Cubic Metre(l) 

Averaging Time 

Pollutant 1 Hour S :-inurs NHours 3 Months 
(2)- (3) ,.~\ (4) , .0, 

~~: , ~-:,;.-~~-. - . .--~~ " 
I S~lphur'6ioij(ie (S02) BOO .. 15C "" I 

....... -
I i otal Suspended ' 500(7) - .:::co , 

Particulates (TSP) 
Respirable Suspended - - 180 
Particulates (RSP) (5) 

Carbon Monoxide (CO) 30,000 10,000 -
Nitrogen Dioxide (N02) 300 - 150 
Photochemical Oxidants 240 - -

(as ozone) (6) 
Lead - - -

Notes: (1) Measured at 298'K (25'C) and 101.325 kPa (one atmosphere). 

(2) Not to be exceeded more than three times per year. 

(3) Not to be exceeded more than onca per year. 

(4) Arithmetic means. 
(5) Respirable suspended particulates means suspended particles in air with 

nominal aerodynamic diameter of 10 micrometres and smaller. 
(6) . Photochemical oxidants are determined by measurement of ozone only. 

-
-

-

-
-
-

1.5 

. 

1 Year 
(4) 
.. =~, 
00 
80 

55 

-
80 
-

-

(7) This control limit has no stalulory basis but is often included in 
contract clauses of construction projects in Hong Kong. 

Source: Environmental Guidelines for Planning ill Hong Kong, 1991 
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Environmental Legislation and Guidelines 

Under the APCO, emission control programs are also in effect for both stationary and 
mobile sources. As shown in Section 5 (Air Quality), aircraft and motor vehicles are 
the two primary mobile sources of air emissions associated wtth the new airport. A 
recent amendment to the APCO requires that motor vehicles in Hong Kong meet prescribed 
air pollution emissions standards. Provisions to IImtt air pollution from motor 
vehicles are also incorporated into the Road Traffic Ordinance (Cap. 374). By 
comparison, there is no similar ordinance for aircraft emissions. 

Stationary sources of air emisSions at the new airport will be limtted to aircraft 
engine test cells, other select aircraft maintenance and repair operations, fuel 
storage facilities, the fire training facility and a few miscellaneous support 
services. In these cases, the APCO regulations that pertain to the control of smoke, 
dust and grtt emissions; the design of smoke stacks and chimneys; licensing 
requirements; and the use of ozone depleting substances may apply. 

The air qualtty ordinances, amendments and regulations that potentially apply to the 
new airport are summarised in Table 3.6. 

Table 3.6 Air Quality Legislation and Guidelines 

Legislation Purpose Applicability 

. Air Pollution Control Ordinance (Cap. 311) i Basis for air quality management All sources and 
programs and establishes AaOs territorie8 

- (Vehicle Design Standards) (Emissions) Regulations - Control He. co and NOx emissions - Motor vehicles 

- Smoke Regulations - Control of smoke . - Stationary sources 

- Furnaces, Ovens and Chimney Regulations - Location and design criteria - Stationary sources 

- Dust and Grit Regulations - C1')Otrol of dust and grit - Stationary sources 

- ~::,ocified ProceS806B "''''',;''-;'-. :::'<',.' , ~< .' i .. Registra.l;"In and licensing - Stationary sources, ' .. ';:~': FUf); ?.'U;,~il:tir·~1 hvgulation~ :"!,','. ';:,: .. ,,;{~ ","-,-:;'f'ii1E.:."~~""c _ - L.oMi~ :::!~" ~', __ ~f ..... ':.;;,: ;uei8;;":':'i;_:";\:~ I -, SI:;,It:.9~S1_~· iiQ.~~C8S __ 
I 

, 

':'",'J&.(] Traffic Ordir,ance (Cap. 374r-);'~l1~"" ... ,~·,:>t;·~~ \< '. '(:onuci d 'nl)tor ·~e:.kle emission:;. Motor \lohjcles ' '1," 

OZone Layer Protection Ordinance, 1989 Control or ozone depleting 8ubstances ChloronuorocarbQns 

Sourcs; Grsinsr-Maunse/l. 1990 

3.3 Water Quality 

The Water Pollution Control Ordinance 1980 0/'{PCO) (Cap. 358) is the principal 
legislation goveming water quality of marine waters in Hong Kong. Under Sections 4 
and 5 of the Ordinance, Water Control Zones CNCZs) may be declared and Water Quality 
Objectives CNQOs) established for each zone or subzone (for example the WQO for a Fish 
Culture Subzone may be more stringent than for marine waters generally). The stte for 
the proposed airport lies w~hin the North Western Waters Zone (NWWZ) which is due to 
be gazetted as a WCZ in 1991. The NWWZ is identified as having nine beneficial uses. 
These uses are: 

(a) 

(b) 

(..(c) . 

(d) 

A source of food for human consumption. 

A resource for commercial explottation. 
, '" ,- . , , 

A habttat for marine life gene,ra!iy,, . . 

Primary contact recreation: bathing:' 

,:.< 3-5 
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(£) Secondary contact recreation - diving. sailing. windsurfing etc. 

(!) Domestic and Industrial supply. 

(g) Navigation and shipping. 

(h) Abstraction for water supply by desalination. 

(i) Aesthetic enjoyment. 

Proposed waos for the NWWZ are shown in Table 3.7 on the following page. These are 
tentative only. and will be reviewed by EPD prfor to gazetted of the WCZ. For example, 
the reference to use of the zone for water supply by desalination will cease to have 
any operational significance in view of the decision to decommission the desalination 
plant at Siu Lam Sam Tsuen. 

Construction activities at Chep Lap Kok are included within the definition of Civil 
Engineering Works (including all building works and reclamation) and are therefore 
classified as potentially polluting uses by the Hong Kong Planning Standards and 
Guidelines (HKPSG). As such it is recommended that: 

"care should be taken in planning and implementation of works to 
avoid, minimise or ameliorate the occurrence of these adverse effects 
on water bodies, especially those in ...... areas used for commercial 
fisheries. ' 

; 

The relevant waos for the NWWZ have. been taken into consideration when assessing 
. construction impacts and the requirement for mitigation measures. However, whilst it 

is an offence under Section 8 of the WPCO to discharge polluting matter into a WCz. 
discharges made under a Crown lease granted under the Foreshores and Sea Bed Ordinance 
(Cap. 127) are excluded. Therefore, the waos do not technically apply in the case of 
dredging and reclamation works. 

... ,,' . ", c 

.' th~si.: ch .. 1ivrties ";ta~e~,'-":-;coverecr' by In6n-r.t~tl: .. tu~ ~uiJv;;ne5,":"'for .e~I:o'f:::);::; ~_II? Deep' Bal( 
Guidelines on DredgiQg,. Reciamiltion an.:; :')rain:;;Je W(.,rks. :~.91j9), which cover tne'··· 
temporary construction ph'lse am In,,' !-,,,st-cc,,,struction plJase of projects: Th'(i-" ......•. '. <-

guidelines contain recommendations for '.! ;le; ;ormance-based specification rather than a 
methods-based approach to control water quality. Performance-based specifications, in 
the form of water quality compliance monitoring programmes, are routinely included in 
contract documents for dredging and reclamation works. 

A Technical Memorandum to the WPCO was published in November 1990, Which defines 
standards for effluents discharged to foul sewers, stormwater drains, inland and 
coastal waters within WCZS. The Technical Memorandum on Effluent Standards covers 
any discharge or deposit subject to control under the WPCO, which Includes trade 
effluents and polluted surface waters, but exclUdes livestock wastes, dredging, dumping 
for land formation or solid waste disposal which are controlled under other 
regulations. 

Flow weighted standards and a number of prohibited substances are specified for various 
categories of receIVing water. Those relevant to the airport are standards for 
effluents discharged to foul sewers leading to Government sewage treatment plants 
(Tables 1 and 2 of the Technical Memorandum) and standards for effluents discharged 
into Inshore waters (defined as coastal waters where the water depth is less than Bm at 
mean low tide or that am within 200m of the mean low water mark •• wh.ichever position is 
further from the shore) of the Nwwz. Standards for effluents 'discharged . to' h;shOre' ". 
waters are given in Table 10a of the Technical Memorandum. 
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Environmental Legislation and Guidelines 

Table 3.7 
Water Quality Objectives for the Proposed North Western Waters Control Zone 

Water Quality Parameter 

Offensive odour, 
taints and colours 

Visible foam, oil grease, 
scum, litter 

£. coli 

DO within 2m of bottom 

Depth Average DO 

pH 

Salinity 

Objective 

Not to be p(esent 

Not to be present 

Not to exceed 1000/1 OOml 
in more than 600/0 samples. 
5-day running median not 
to exceed 1000/1 OOml 

Not less than 2mgll for 
90% samples 
Not less than 4mgll for 
90% samples 
Not less than 5mg/l for 
90% samples 

To be in the range 6.5-8.5. 
Change dua to waste 
discharge not to exceed 0.2 

Change due to waste 
discharge not to exceed 10% 

Sub-zone 

Whole Zone 

Whole Zone 

Secondary Contact 
Recreation Zone 
Bathing Beaches 

Whole Zone 

Whole Zone except 
Fish Culture Zone 
Fish Culture Zone 

Whole Zone except 
bathing beaches 

Whole Zone 

of natural ambient level 
r---------~----~~~~~~~~----_4--------~--~ 

Temperature·Change Ch<:nge due to waste 
i 

" ',; ; ••• ' 0" .- • • •• • dischar'!9not to exce.ed .. . .- , ,. 

f-S-u-s-p-en-d-e-d....,S-....OI"";d ... S.,..;c-,;-'<-·--·-!if-C~~te d!&C-h-a-rg-e-n-c."",'-(;;-ra-i-se--...,L Whole Zone': ;;'; ;:.~ '," 

Toxicants producing 
significant toxic effects 

Ammonia 

Nutrients 

thG natural ambient level by 
30% nor cause accumulation of 
suspended solids 

Not to be present 

Annual mean not to exceed 
0.021 mg/l calculated as 
unionised form 

Quantity shall not cause 
excessive algal growth 

Annual mean depth average 
inorganic nitrogen not to 
exceed 0.1 mgll 

Source: Sewage Strategy Study, 1989 
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3.4 Ecology 

Legislation on ecology in Hong Kong provides protection of various types to both 
species and areas. 

The Forests and Countryside Ordinance (Cap.96) gives general protection to vegetation 
on all Crown Land, while "Country Parks" and "Special Areas" (which may be inside or 
outside Country Parks) receive additional protection under the Country Parks Ordinance 
(Cap.208). The Wild Animals Protection Ordinance (Cap. 170) provides for the 
designation of "Restricted Areas" to which access is limited (e.g. Mai Po Marshes). 
This ordinance also provides for the protection of most mammals, (except wild pigs, the 
Small Indian Mongoose, rats and shrews), selected reptiles, the Birdwing Butterfly, all 
wild birds, their nests and eggs in Hong Kong, and prohibits hunting and the possession 
of hunting appliances. The destruction of animals during land formation works requires 
a Special Permit issued under Section 15 of the Ordinance. The Director of Agriculture 
and Fisheries is the Authority under this legislation. 

The revised Town Planning Ordinance (Cap.131) provides for the designation of "coastal 
protection areas, Sites of Special Scientific Interest (SSSls), green belts or other 
specified uses that promote conservation or protection of the environment". About 50 
SSSls have been designated and Government Departments are required to consult the 
Agriculture and Fisheries Department when considering a proposal that may affect an 
SSSI. 

The Forestry Regulations (Cap.96, section 3) prohibit sale and possession of a number 
of named plant species, including ail naiiv~ orchids, camellias and rhododendrons. The 
Animals and Plants (Protection of Endangered Species) Ordinance (Cap.187) prohibits the 
possession of one additional plant species, Nepenthes mirabilis; and also provides 
for protection of threatened and endangered birds. Import, export and possession of 
listed species are controlled through a license system administered by the Director of 
Agriculture 1l:n~ Fisheries. This legislation enables Hong Kong to meet, its c,~Jigations 

under"the"Conven,iol~ Oil Interr.<itional Trade in "ndangered Specios.,of::Wild",Faun" "'''0 
, Flcml.: the "Washington" C(,.'!"~::t::-.., , .. ' . ,,',' , ''-'; ;1,:" ' ",'" 

Hong""K6~gi~ai~~ part;' t·) tWO internatiuoJal conventions which' 'relat~"directfy' to 
conservation of wildlife and wildl~e ~,dbitat : 

a) The Convention on Wetlands of International Importance Especially as Waterfowl 
Habitat - the "Ramsar" Convention. 

b) The Convention on the Conservation of Migratory Species of Wild Animals - the 
"Bonn" Convention. 

The "Ramsar" Convention requires parties to promote wetland conservation and their 
"wise use". The definition of wetland includes "areas of marine water. the depth of 
which at low tide does not exceed six metres", thus a considerable part of the Chek Lap 
Kok reclamation falls within this definition. 

The "Bonn" Convention aims to protect migratory species, including the safeguarding of 
,habitats used by such species. For species which are considered to be both "migratory" 
and "endangered" the Convention requires parties to make special efforts to counteract 
factors that are dangerous or potentially dangerous to those species. 
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Environmental Legislation and Guidelines 

General ecological legislation which applies to marine species includes the Wild 
Animals Protection Ordinance which protects all cetaceans, and the Animals and Plants 
(Protection of Endangered Species) Ordinance which provides for protection of 
threatened and endangered species, and for Hong Kong would include all whales, dolphins 
and sea turtles. 

In addition, legislation specific to marine ecology includes the The Fisheries 
Protection Ordinance 1987 (Cap.171) which is designed to promote the conservation of 
fish and aquatic life and, regulates fishing practices. The Marine Fish Culture 
Ordinance 1983 (Cap.353) regulates and protects marine fish culture zones designated 
under the ordinance. Under this legislation it is an offence to deposit any substance 
which pollutes or is likely to cause pollution of a fish culture zone. 

3.5 Waste and Hazardous Materials 

The principal legislation governing the management of waste materials in Hong Kong, and 
the new airport, is the Waste Disposal Ordinance (WOO) (Cap. 354). Enacted in 1980, 
this ordinance generally encompasses all stages of the complex waste management chain 
from the place of arising to the final disposal point. Currently in the draft stage, 
the WOO Chemical Waste General Regulations will specifically address the storage, 
collection, treatmen~ transport and, disposal of chemical wastes. This new regulation 
and associated codes of practice will be incorporated into the WOO in late 1992. 

Another existing ordinance pertaining to h¥ardous materials is the Dangerous Goods 
Ordinance (Cap. 295). This ordinance and its subsidiary regulations provide for the 
control of Potentially Hazardous Installations (PHis) and dangerous substances. Under 
this legislation the Commissioner of Mines regulates Category 1 materials (explosives) 
and the Director of Fire Services oversees most other materials. The exceptions 
include fuel gas (LPG, town gas) which is regulated by the Director of Electrical and 

'Mechao':"3' Servic,,~ under the Gas Safety Ordinance and the Direc'o~ of Marine that 
',e' admiriister~ dar.:>erc' .. ~ Si10stances within the ·.~"ltArs of ,-:;)ng Kong.,' ' ' 

,Other·l\lgislaticn i1oL~ntj:ollly affecting hazardous materials •. or c.heQ'lical;-wastes -.:.: the 
ne:.'I"airpOr: dre the Air Pollution Control Ordinance (APCO) (Cap. 31'1)" for air E:i1,;~:':,-,ns 
and the Water Po:lution Control Ordinance (WPCO) (Cap. 358) for water pollution. T:", 
Building Ordinance (Cap. 123), administered by the Director of Buildings and Lands, 
contains regulations pertaining to the design, construction and management of oil 
storage .installations and mandates that all industrial wastewaters are discharged to 
foul sewers or wastewater treatment plants. ' 

In more general terms, the Hong Kong Planning Standards' and Guidelines (HKPSG) 
provide guidance for proper waste disposal associated with the planning and design of 
public and private projects. 

Finally, fuel or oil spills on the coastal waters surrounding Hong Kong are currently 
regulated by the Marine Department under the Oil Pollution Ordinance (Cap. 247). In a 
similar fashion, the Fire Services Department is primarily responsible for handling 
chemical spills on land and is also involved in the design of fuel storage facilities. 

These ordinances, regulations and guidelines are summarized in Table 3.8. 
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Tab/e 3.8 Hazardous Mater/a/s and Chemica:l Wilstes Legis/ation 

Legislation/Regulation/Guideline 

. Waste Disposal Ordinance (Cap. 354) 

- Chemical Waste Management Regulation (1) 

Dangerous Goods Ordinance (Cap. 295) 

Buildings Ordinance (Cap. 123) 

Planning Standards and Guidelines (HKPSG) 

Applicability 

Framework for all waste management programmes 

Storage, collection, treatment, transport and 
·~tlIsj5?saf of hazardous materials and chemical 

I .' Category 1 PHI's 
IC~-Danaefous Goods 

water 

waters 

')i1 Storage Instailations and discharge of 
ndustrlal wastewaters 

• Guidance for chemical waste producing 

Note: (1) In draft stage; adoption expected In 1991. or 1992 . . , 

Source: Gralnar-Maunsall, 1991 
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Principal Responslb111ty 

Environmental Protection Department 

Commissioner of Mines (Category 1) 
Director of Fire SelVlces 

. _J 

Director 01 Electrical and Mechanical SelVlces 
Director 01 Marine 

Protection 

Environmental Protection 

Buildings Department 

Environmental Protection Department 
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Noise 4 

4.1 Assessment Methodology 

The construction noise impact assessment was performed in accordance with the 
methodology prescribed in Technical Memorandum on Noise from Construction Work other 
than Percussive Piling (TM). issued under Section 9 of the NCO. The ASRs and BNLs 
were determined based on current land use. background monitoring data. and the use of 
Table 4.1 and Table 4.2 which were extracted from the TM. 

Table 4. 1 Area Sensitivity Ratings (ASRs) 

~R is affected Not Indirectly Directly 
Type of by IF Affected Affected Affected 
Area Containing NSR 

(i) Rural area. including country parks 
or village type developments A B B 

(iI) Low density residential area consisting 
of low-rise or isolated high-rise A B C. 
developments 

(iii) Urban area B C C 

(iv) Area other than those above B B C 

Sourte: fxhnical Memorano·J/;'! on Noise fr?m Construction Work oth6r rhan Percussiv,;, Piling 

Table 4.2 Basic Noise Levels (BNLs) 

ASR 
Time Period A B C 

All days during the evening (1900 to 2300 hours). 
and general holidays (including Sundays) during 60 65 70 
the day-time and evening (0700 to 2300 hours) 

All days during the night-time (2300 to 0700 hours) 45 50 55 

. Source: Technical Memorandum on Noise from Construction Work other than Percussive Piling 
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SPC construction activities will take place over a large area as previously shown on 
Exhibit 2.2. Excavation activities will be restricted to Chek Lap Kok and Lam Chau, 
dredging and reclamation will occur In the remainder of the airport footprint, and 
additional dredging will occur between Lantau Island and the airport footprint, as well 
as at the numerous marine borrow areas. These activities will be phased to optimise 
the use of Powered Mechanical Equipment (PME). Within certain limited constraints the 
Contractor will be free to determine what PME he will utUlse and what phasing sequence 
will be followed. BIC activities will then commence with construction activities 
scattered sequentially over much of the site. 

4.1.1 Excavation and Reclamation 

For the purpose' of the excavation and reclamation portion of the SPC construction noise 
analysis, and for estimating construction costs,a representative list of PMEs Which 
would be suitable for this contract and a potential phasing sequence were developed. 
The PME list with estimated numbers of each piece of equipment and with associated 
Sound Power Levels (SPLs) are shown in Table 4.3. 

Table 4.3 
Representative Equipment and Associated Sound Power Levels (SPLs) 

PMEltem Number dB (A) 

Rock Drill 16 110 

Blasthole Stemmer 2 108 

Hydraulic Shovel 11 112 

Front End Loader 4 114 

170 T~.,n(' Truck 
:; .-', ',', , 

4() ,121 

Doz..,( /Ripper 20 1.15 

Grader 3 113 

Roller 4 108 

Small Truck 8 112 

Source: Greiner-Maunsell, 1991 

The potential phasing sequence shown on Exhibit 4.1 indicates how the PME would be 
distributed over the site. For each representative NSR' the phase which would have the 
maxlmum noise Impact on that receiver was then evaluated. Notional positions were 
established for the various work areas where PME was assumed to be located. The SPLs 
of the Individual pieces of equipment where then combined by use of the formula: 

combined SPL for Items of PME 

= 10 x {log
10 

[10(Ll/l0) + 10(l2jl0) + 10(1.3/10) + ..... n 
where L 1, L.2, L3, •.•.. are the SPLs of individual PME. 
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4SH 4SH 
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5DR 5DR 

SH- Hydraulic Shovel 
DR- Rock Drill 
T - 170 Tonne Truck 

• FL - Front End Loader 
Tel Po 

G - Grader 
R - Roller 

.ST - SmaliTruck 

'BS- Blasthole Stemmer 
D - Dozer/Ripper 
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Phasing Sequence and Distribution of PME Exhibit 4_1 
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The SPLs of each site were then adjusted to compensate for distance from the NSR as 
follows: 

correction factors to obtain Predicted Noise Level (PNL) from 
Sound Power Levels (for distance (D) > 300m) 

= 57 + 23.2510g,0 (D/300). 

The resulting PNL is then corrected for the effect of barriers and acoustic 
reflection. This is the Corrected Noise Level (CNL). The CNLs generated by all of the 
notional points are then combined using the same formula as for combining SPLs. This 
combimid CNL estimates the maximum noise level generated by SPC excavation and 
reclamation activities as would be measured by a noise meter at the NSR if no other 
sources of noise are present. 

Due to the need for 24-hour construction activity, initial calculations showed that 
unmitigated CNLs would substantially exceed BNLs at most NSRs. Numerous methods of 
mitigating the impacts were investigated and discussed with EPD. All prudent measures 
were adopted and noise calculations were made based on mitigated impacts. 

In considering that this construction work, by virtue of its magnitude and purpose, 
qualifies as Construction Work Having Important Social Implications as defined in the 
TM, and because of the adopted mitigation measures, the BNLs and projected CNLs were 
reviewed by EPD and Allowable Noise Levels (ANLs) were established at levels higher 
than BNLs. ; 

4.1.2 Dredging and Dumping 

1\ screening analysis was done of SPC dredging and mud dumping activities. Dredgers 
\i,'iij be operaiinp 24 hours p~:r day in the marine ,borrow and t1umping are~s. It is 
antici!,>at~'j t~a:' :.aillng . suctiC;:1 dredgers or dredgers with.. sllnilar low nnise. 
geneiating characteristics [SPL < 110 d~(A}] will predominantly ~~~~uSE:d "nd~hat ANLs' 

'. wil! not .i:l€ ~xceeded at any of the NSRs. However, to assuretl1at noise ~18;1:?rated from 
dredging' actMties in the marine borrow and dumping areas will be at acceptable 
levels, a monitoring program for these activities was developed and is presented in 
Section 4.4 (Mitigation Measures). Noise levels from dredging the sea channel between 
the airport and Lantau Island will be less than those generated by SPC excavation and 
reclamation activities. The excavation and reclamation noise levels were thus used to 
represent "worst case" conditions in order to evaluate impacts and required mitigation. 

4.1.3 Building and Infrastructure Contract 

BIC activities were also evaluated. Those activities which do not involve percussive 
piling were evaluated using the same methods as for the SPC. An analysis of noise 
generating potential for construction sites most likely to impact NSRs was made. This 
study indicates that none of the BIC activities (excluding pile driving activities) 
will generate noise levels which exceed SPC noise levels at any of the NSRs. For 
subsequent evaluations and discussions the SPC noise impacts were therefore taken as 
representing "worst case" impacts for all construction activities except pile driving. 

,.". 

t ~ 

~ , ., 

[-

[-

IT 

t 
~" 
[ 

L 
I~ 

r 
q 

,~\., 
~-

, .:, i".:l" 

r 
r 
[ 

I 
r 
.-
.~ 

If r 
" 



r 
\ ; 

r 
i , 

r 
I 

r 
I 

r , 

r 
{ 

r 
I 
I 

r 
;~1 ' 

r 

r , ' 

l 

Table 4.4 Projected "Worst Case" Noise Impacts in Comparison to BNLs 

Noise Sensitive Areas 

ShaLoWan 

Tal Po Tung Chung San Tau Sha LoWan (Shore) 

Time Periods CNL BNL CNL BNL CNL BNL CNL BNL CNL BNL 

0700 - 1900 Holidays 
+ 62 65 63 65 61 60 59 60 58 60 

1900 - 2300 All Days 

2300 - 0700 All Days 62 50 55' 50 60' 45 49' 45 58' 45 

Estimated NSRs in Area 19 174 40 104 14 

Estimated Permanent 
Population in Area 28 450 37 120 15 

Estimated Holiday 

Population in Area 250 600 200 350 50 

Assumes there are no berm construction activitiils within 1000m of these NSRs during this time period. . . 
Source: EPD, Lantau and Islands District Office, Village Representatives.and Greiner-Maunself, 

April 1991 

1311300 on this analy,~is 'l.pproximat9Iy350~NSRst650:'ptlrmanef1t residents and 1450 hcli':!ay 
,,:,:j' :""id"lits:willbe'iimpp':I:~ by ;::ii3e levels>IIl:'excess·Qf,the BNl$ ()!'!~. '", '.,,-,'>1'1' 

;' ,. 

,,·.n' amliysis of noise impacts during daytime' tiooisil'ldicate$ th~t .... :" NSfl at Sha I..,~ Wan 
(Shore) may be exposed to a maximum noise level of 71 dB(A) duriri(; the construction of 
the noise reducing berm. At all other times, and at all NSRs, maximum noise levels are 
expected to be below 70 dB(A). 

4.4 Mitigation Measures 

In order to minimise the noise leaving the construction site a number of mitigation 
measures should be implemented. These mitigation measures consist of: 

Preserving the southern tip of Chek Lap Kok to act as a natural noise barrier; 

Southern berm to be constructed to + 10mPD and sufficiently in advance of the main 
reclamation to break line of sight between NSRs and noise generating plant. The 
portions of the berm required to shield BIC activities wDl be retained untn 
unmitigated noise from those activities wiii no longer exceed BNLs; 
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Chek Lap Kok excavation plan should be developed so that all prudent measures are 
taken to shield Tai Po from noise generating plant; and 

Specifying the use of rock drills that have a Sound Power Level (SPL) of 110 dB(A) 
or less. 

In addttion to minimising noise generated from the site, it is recommended that some 
mttigation be provided at the NSRs. This requires funding for the acquisition and 
operation of air condttioners. Wtth air condttioners in use, a portion of the dwelling 
unit can be closed and the walls can provide insulation from external noise. This form 
of mttigation was considered suitable only for NSRs which will be exposed to noise 
levels in excess of 55 dB(A) since the operating air condttioners themselves will 
generate noise levels of that magnttude. The NSRs which qualify for this mitigation 
measure are shown in T"ble 4.5. 

Table 4.5 NSRs Qualifying for Funding to Install and Operate Air Conditioners 

NS 

Noise Sensitive Permanently WeekendlHoliday 
Areas Occupied Use Only Total 

TaiPo 10 9 19 
San Tau 17. 23 40 

Sha Lo Wan' S" 6 14 

r 
r 

If," n 

TOTALS 

, 
Area within 300 metres of the shoreline only. 

" Includes resident caretaker.oHhe Tit' HalJ Temp!'l. 

Bource: G/biner-Maunsell, 1991 ,'. 

r 
• i,,! ,'; ,";''':::'''''] ""1_ 

The mitigation measures, both at the construction stte and at the NSRs, as well as the 
social implications of this project, were considered in establishing ANLs. A 
comparison of CNLs and EPD approved ANLs is presented in Table 4.6. 

Table 4.6 Comparison of CNLs and ANLs 

Noise Sensitive Areas 

Sha LoWan 
TaiPo Tung Chung San Tau Sha Lo'Wan (Shore) 

Time Periods CNL ANL CNL ANL CNL ANL CNL ANL CNL ANL 

0700 - 1900 Holidays 
+ 62 65 63 65 61 65 59 60 58 65 

1900 - 2300 Ail Days 

2300 - 0700 Ail Days 62 62 55' 55 60' 60 49' 55 58' 60 

, Assumes there are no berm construction activities within 1000m of these NSRs during this time period. 

Source: Greiner-Maunsell,·1991",,,._. , ......... , ........... ,."' __ ... ,,., ... """""'" ' .. " ... _ ..... ,, 

r 



Naise 

Hawever, to. qualify far these ANLs funding will need to. be provided sa that air 
canditianer installatian can be made befare the BNLs indicated in Tabie 4.4 far Tai Po., 

r San Tau and Sha La Wan (share) are exceeded. Funding shauld also. be pravided to. caver 
air canditianer aperating casts far bath SPC and BIC activities. 
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4.5 Manitoring 

A manitaring pragramme has been designed to. camply with the equipment and methodelagy 
requirements af the TM. Manitaring shauld be canducted under the supervisian af the 
Engineer at the lacatians shawn an Exhibit 4.3 under the fallawing canditians: 

ShaLo Wan 

When PME is aperating within 1600m anywhere west af Lam Chau (area A af Exhibit 4.3) 
and autside the haurs af 0700-1900 ar an general halidays. 

Sha La Wan (Shore) 

When PME is aperating in area A .of Exhibit 4.3 autside the haurs af 0700-1900 ar an 
general halidays. 

San Tau 

When PME is aperating within 1 DOOm (are'a B af Exhibit 4.3) autside the haurs af 
0700-1900 ar an general halidays, but nat if plant fram ather projects is aperating in 
claser praximity to. San Tau. 

Tung Chung 

WhG;J PME is aperating .within' 1200rn (area ,C af Exhibit 4.3) autsid" the haurs 0700-19iJ0·"f,!~'('i Y2(;,j" 
, ar ,0.,1 'i$nf'ral halidays, ,but nat if plant itOr!) other projects is, ~'pf;J:;;\ting . i~ ,clo!;er;, ":,:, "' .• '1 " 
'proximity to. Tung ChiJrig:f

:' '~",' 

Tai Po 

When PME is aperating within 2000m af Tai Po. (area 0 af Exhibit 4.3) autside the haurs 
0700-1900 ar an general halidays, but nat if plant fram ather prajects is aperating in 
claser praximity to. Tai Po.. 

At least ane daily measurement shauld be made between 1900 and 2300 haurs and between 
2300 and 0700 haurs. On general halidays at least ane additianal measurement shauld be 
made between 0700 and 1900 haurs. Additianal measurements may be taken in respense to. 
camplaints ar at the discretian af the Engineer. If at any time the ANL is exceeded, 
the Cantractar shauld be required to. adjust the use of his PME sa that the manitared 
naise level daes nat exceed the ANL 

Additianally, when dredgers are aperating within 10,OOm af an NSR autside the haurs 
0700-1900 ar an general halidays, in any .of the marine barraw areas, manitaring shauld 
be required at a lacation representative af the nearest NSR and at a frequency as 
deSCribed above. The ANLs far the, periods 2300-0700 haurs and 1900-2300 haurs will be 

, " 55 dB(A) and 60 dB(A) respectively .... 

:'.' .. 
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Air Quality 5 

. Excavation and iand reciamation activities associated with the new airport site at Chek 
. Lap Kok can have a temporary impact on local air quality with particulate matter (dust) 
having the greatest potential impact. Blasting, excavation, loading, transport and the 
placement of fill material are the primary sources of dust associated with a project of 
this magnitude. Concrete/asphalt plants are also potential sources of air emissions. 
Unfortunately, similar to noise, the creation of dust during the airport construction 
phase is unavoidable. The open buming of waste material will be prohibited. 

The effects of dust wUl vary In time, scale and location depending on local 
meteorological conditions; the level and nature of the construction activity; and the 
location of the source. Under most conditions, it is likely that dust generated by 
this project will be redeposited close to the source since the particles are generated 
low to the ground and are of relatively large diameter and weight. However, some of 
the dust particles will be transported through the atmosphere away from the project 
site and redeposited in other locations. 

In order to determine the potential impact of this dust in the vicinity of Chek Lap Kok 
and Lantau Islands, an assessment was conducted using an atmospheric computer 
dispersion model and the general design principles of the site excavation/ reclamation 
plan. Both 'worst case' and 'most probable' meteorological conditions were examined in 
order to more fully evaluate the potential effects of this project. 

5.1 Assessment Methodology 

In general terms, the most significant sources of dust associated with the excavation 
of Chek Lap Kok Island and the land reclamation of the remainder of the airport 
footprint are the blasting, excavation, loading, hauling, and dumping of rock and other 
earth materials. 

1:tle ,. follOwing guideiin!ls. from the excavation and fill plan. were~, adbpt8d :,during, !'1is 
aSSessment' in order LV evalu'lte the"effect. of ti·.~ :)~.,1ec! or:l;:~ihe:",{len~rpfignc~ian4 
dispersal of dust: .. ',cC,J: ,,"," 

Chek Lap Kok Islanci is excavated over a two year period to a final elevation 
of +5 mPD and will be backfilled with hydraulically placed marine sand where 
required to the same level as the land reclamation area. Approximately 90 
million bank cubic metres of material will need to be excavated. 

The excavation plan is assumed to take place over nine 3-month periods (or 
quarters) which determines the location and level of production; the elevation 
of the work site; the type and number of construction equipment required; and 
the haul distances between the excavation and reclamation sites. Since almost 
all of the earth movement work will be completed by the end of the 7th 
quarter, the air quality impact assessment did not Include the 8th and 9th 
quarters. 
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The production schedule Is based on the equipment capability and contractor 
production rates which are considered as conservative estimates. Blasting 
will occur once a day, six days a week. Excavation and material handling will 
occur seven days a week, 19.35 hours per day due to shift changes and stopped 
work periods associated with the blasting. 

From this basis, particulate matter emission rates were computed for each 
excavation/reclamation operation by applying the project production rates to source 
emission factors obtained from U.S. Environmental Protection Agency (EPA) 
publications. The derivations of these operation-specific emission rates is summarized 
in the following paragraphs. Some of the emission rates and formulas are expressed in 
non-metric units as that Is how they are presented in EPA publications. 

5.1.1 Emission Rates 

Blasting will be required on a large scale in order to excavate the 90 million bank 
cubic metres of earth material and to break the rock for hauling and placement. It is 
not anticipated that rock crushing will be required. The quantity of airborne 
particulates generated by the blasting operations was calculated based on the 
following: 

An average production schedule of 1 blast per day, 6 days per week. 

A complete blast event lasts apprp~imately one hour. 

An average blast produces 150,000 bank cubic - metres (405,000 tons) of 
material. 

An emission factor of 0.16 pa'mds/ton of particles less than 30 microns in 
c~'=\meter, 

- ,.". ~-.-' , ..... /<' _ ".' ; : - ':":'ii;i.dis.{::":,':.--~:;:--- ~', L , ~ :,'; .--'~:: .. : ;~, ,~, ~:;. :-.:~\ c 

Utilisinq this information, a blast emission rate of 81 ti4.f2 tJrar'l~!sc:.;cnd liiasf;OI",puted. 

Excavation and loading for this scale of operatirm ;,ill involve the operation of large 
hydraulic shovels and front end loaders. The quantity of particulate emissions 
generated by the excavation and load operations was calculated based on the following: 

A maximum production rate of 2,585 tons/hour for each excavator. 

A d~ily production schedule of 19.35 hours per day, 7 days per week. 

A particulate matter emission factor of 0.39 pounds/ton based on a loading 
capacity of 26.2 yard3, slit content of 2 percent, moisture content of 0.5 
percent, a drop height of 5.9 feet and a wind speed of 2 metres/second. 

Utilising this information, an excavation/loading emission rate of 1.37 grams/second 
was computed. 

Hauling of the material is closely linked to the excavation/loading production rates 
and the location of the disposal area. Therefore, the quantity of particulates 
generated by the hauling operations was calculated based on the following: 

'~ 
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Air Quality 

Each excavator will load 330 trucks per day; 

A daily production schedule of 19.35 hours per day, 7 days per week. 

Average haul distances between the source and destination were calculated from 
the excavation plan. 

Average truck speed is limited to 20 mph. 

Utilising this information, a haul emission rate of 4,271.12 grams/vehicle-mile was 
computed. 

Unloading of the fill material at the reclamation area is also linked to the loading 
and hauling production rates. As such, the quantity of particulate emissions generated 
by the unloading of the material was calculated based on the following: 

A daily production sch8ciule of 19.35 hours per day, 7 days per week. 

A particulate matter emission factor of 0.66 pounds/ton based on a dumping 
capacity of 136.8 yards3 and a drop height of 17.1 feet. 

Utmsing this information, an unloading emission rate of 2.30 grams/ second was 
computed. 

Drilling of blast holes will be accomplished using pull down rotary drills. The 
quantity of particulate matter generated· from this operation was based on the 

. following: 

Approximately 5 drill units drilling an average of 12 holes per day, 7 days 
per week. 

E"ch drill hc! .. will produce l,Of'Om3 of material. 

.... A pal1ic,lIals matter amiss',)n factor of 0.0008 pound~/toh .. 

Utilising this information, a drilling emission rate of 0.91 grams/second was computed. 

Overburden removal will involve a wide range of heavy equipment including bull dozers, 
graders and trucks. The quantity of particulate matter generated from this operation 
was based on the following: 

Approximately 2,000 tons of overburden will be removed from each acre of 
disturbed land. 

An overburden removal schedule of 1.7 acres/day over a 19.35 hour production 
day. 

A particulate matter emission factor of 0.10 pounds/ton. 

Utilising this information, an overburden removal emission rate of 2.27 grams/second 
was computed. 
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These emission rates for blasting, excavation/loading, hauling,unloading, drilling and 
overburden removal are computed for Total Suspended Particulates (TSP) up to 30 microns 
(um) in diameter and are listed in Table 5.1. Under a 5 m/s wind speed, the "most 
probable" excavation, loading and unloading emission rates resulted in only a 1 to 3 
percent difference in the ISC model area source strengths compared to the "worst case" 
conditions. Therefore, for the purposes of this analysis these emission rates were 
held constant. 

Table 5.1 
ExcavationjLand Reclamation Operation Particulate Matter Emission Rates 

Operation 

Blasting 

Excavation/Loading 

Hauling' 

Unloading 

Drilling 

Overburden Removal 

Source: Greiner-Maunsell, 1991 

, 

Factor 

8164.62 grams/second 

1.37 grams/second 

4,271.12 grams/vehicle-mile 

2.30 grams/second 

0.91 grams/second 

2.27 grams/second 

~Ii'd.;; ;.;.:,~" conaitiQi1.~, particle.~ larger' ·than:"i1bout, 100w:, ";E' likelv to settie,,(tI 
;~,,' grc~nd within 6 to 9 metres from ttie:!;'o'urce:;::Part!~i!l~ ;n lh~ :~() [0 100Uir, aize 
I'?::ge generally settle out within a few hundred metres from thl!' source. Smaller 
particles, particularly those less than 30um, have much slower gravitational 
settling velocities and remain suspended in the atmosphere for longer periods of time. 
On this basis, the 30um diameter was determined to be the aerodynamic cut off 
diameter for cJust particles potentially moving off the airport construction Site. 

Table 5.2 on the following page summarises the typical particle sizes, mass fraction 
distribution, settling velocities and reflection coefficients for construction-related 
dust particles in the less than 30um size range. From these and other previously 
presented data It is assumed that 23 percent of the TSP is in the Respirable Suspended 
Particulate (RSP) size range «10 um). 

The potential impacts from wind erosion over exposed surfaces and open storage piles 
were not included because: (1) these effects do not usually occur at the low wind 
speeds simulated in this analysis; (2) the dust particles tend to settle out, relatively 
close to the source; and (3) they can be more effectively controlled than the other 
blasting and excavation/reclamation activities. ' 
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Table 5.2 
Construction Related Particulate Matter Characteristics 

Size Range 
(um) 

0- 5 
6-10 

11-15 
16-20 
21-25 
26-30 

Mass Fraction 

0.04 
0.19 
0.32 
0.19 
0.16 
0.10 

Source: Greiner-Maunsell, 1991 

5.1.2 Atmospheric Dispersion Model 

Settling Velocity 
(cm/sec) 

0.788 
3.153 
7.096 

12.614 
19.710 
28.383 

Air Quality 

Reflection 
Coefficient 

85 
67 
57 
42 
25 
5 

The Industrial Source Complex (lSC) dispersion model was selected as the dispersion 
model for this assessment. ISC is an advanced Gaussian plume model which provides a 
substantial degree of fleXibility and accuracy for modeling particulate matter from a 
complex source such as the airport excavation/reclamation project site. 

Using the ISC area source algorithm, the project site, encompa~sing all of Chek Lap 'Kok 
Island, the Advance Works area and the land reclamation area, was' subdivided into 18 
individual square area sources, 500 to 1,500 metres on a side. The area source 
strengths byql.>ii:ters were then developed. In this way, the excavatiOjLplan.o;:J"rations 

.idei'liified".8s '. blasting, eXC<lvatio!l /Ioading, JlBu:ing, unloadirlg, driliii;l9 ... ,apd" oyerbto!(!en 
•... " ..• " .• remova\:"could.:·b(! 'm:Jrtl aCCu,ij(eiy:. simulatoo :.w~U, .!M Ise· IT)qqe!.~·:!lcq.Qr9J99t'tP ,?18 

individU:a.1 three:-month cor.stlUctionouarter s. . "/'; ":!:,,.: ,c·\.. . " . 

5.1.3 Receptors 

The dispersion of partlculate matter from the project site was also evaluated using the 
ISC modelling grid. For the purpose of this analysis, a 14 by 20 kilometre grid 
covering Chek Lap Kok Island, the Reclamation Area and all of Lantau Island was 
established. Each square grid was 1,000 metres on a side thus producing 280 receptor 
points across the study area. 

In addition, 13 discrete receptors located along the north-central coastline of Lantau 
Island were also individually evaluated. These receptors include three at Sha Lo Wan, 
one each at Kau Uu, Tin Sam, San Tau and Sha Tsui Tau, and two each at Tung Chung, Ma 
Wan Chung and Tai Po. The location elevations of these receptors, relative to the 
project site, were obtained from topographic maps. 
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5.1.4 Meteorological Conditions 

In order to more fully evaluate the potential effects of the excavation plan on dust 
levels in the vicinity of Chek Lap Kok and Lantau Island. both 'worst case" and "most 
probable" meteorological conditions were simulated, 

Due to the fact that the project site on Chek Lap Kok is located northeast, north and 
northwest of Lantau Island, winds from 290' to 50' were considered 'worst case". 
However, based on four years of meteorological data collected at Chek Lap Kok Island, 
wind angles from these directions occur less than 20 percent of the time. Other 
simulated 'worst case" meteorological conditions include ari atmospheric stability class 
D and an atmospheric mixing height of 500 metres. A wind speed of 2 metres/second 
(m/s) was also assumed for 'worst case" conditions. Wind speeds less than 2 m/s have 
occurred on Chek Lap Kok but based on several years of wind measurements, this happens 
less than 2 percent of the time. Additionally, atmospheric dispersion models, such as 
the ISC model. usually yield the highest results at 2 m/s and tend to become far less 
reliable with simulated wind speeds of less than 2 m/so Finally, it was assumed that 
under these 'worst case" meteorological conditions, there was no variability in the 
wind direction, wind speed, atmospheric mixing height or stability class over the one 
hour or 24-hour modelling periods, 

By comparison, meteorological measurements on Chek Lap Kok indicate that the "most 
probable" wind direction is from 80' to 130' Which occurs approximately 44 percent of 
the time. Other {lSC} simulated "most probable" meteorological conditions included as' 
metres/second wind speed, atmospheric stability class 4 anei,an atmospheric mixing 
height of 819 metres. Again, it was a,ssumed that these "most' probable" meteorological 
conditions did not vary over the one hour.or 24-hour modelling periods. 

5.1.5 Complex Terrain 

, Under "most probable" metd,9(olqgiCii! (>onditiorls, or, when the wirci is from the e':.~k,,>"""~:'·':"~"~" 
~ ,w~~~ or s?tJ!ht , t~e ,:disp~~~}~_{lif ',j~f 'J~!r~9~:~e .. ;ii!st pa~it..;:es ~i!':"._f?,~~~~.~!i3!~Y be QV.;;r. ,-:~~;t~~,t~~r'.'· , ' 

or·,:t,rye n";'lr/tl'y, Rat,:".te.rI'l!IH:; .• pr"db,E\" !<\nQ ' r0~lamatJon ',' area," \ In.i,cofl!rast, wn",'" tRe' " .', ' 
"Wind ie from thi') noiih':th!l;c/)1q!!(1~il'Io!ls terrain of Lantau Island "viii be encountered. ''', ",' , ': 

HCMever, these .foothills, mountilini( imd valleys are leeward from the 13 receptors 
located on north-central Lantau. Therefore, the potential infl uence of complex. terrain 
on the ISC model results should be minor in the areas where the greatest dust impacts 
are expected to occur. 

5.2 Existing Environment 

The Hong Kong Air Pollution Control Ordinance contains Air Quality Objectives (AQOs) 
for the control of dust from a wide variety of stationary and area sources. These AQOs 
apply to both TSP and RSP. In addition the EPD has established construction·related 
guidelines for dust levels as part of their recommended Dust Suppression Measures. 
These AQOs and EPD construction guidelines for dust were summarized previously in 
Table 3.5. 
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Air Quality 

. Overall, Hong Kong's climate and that of the new airport site is generally considered 
sub-tropicaL The winter months are characterized by periodic surges of cold air from 
.the north or east; spring months by cloudy skies, humid conditions, and east-southeast 
winds; summer .months by heavy rain and southwesterly winds; and the autumn months by 
sunny and dry conditions with variable winds. 

Presently, the topography to the south of the airport site consists of a partial basin 
open on the north to the South China Sea. To the east and west the mountainous coast 
of Lantau Island flanks Tung Chung Valley, and to the south there are steep mountainous 
slopes. 

Wind speed and direction, air temperature, precipitation, and cloud cover have been 
recorded by the Royal Observatory on Chek Lap Kok Island over the past four years. As 
stated in the previous section, these factors potentially affecting the dispersion.of 
air pollutants at the new airport site have been used to model "most probable" 
meteorological conditions. The average wind speed is 4.75 metres/second. The 
prevailing wind direction is from the east southeast (SO' '130') occurring 
approximately 44 percent of the time. The average air temperature is 22.S'C. Average 
rainfall is 1,405 millimetres (mm) per year and cloud cover occurs approximately 65 
percent of the time. The average atmospheric mixing height is S19 metres. 

The site of the new airport is essentially undeveloped and does not contain any 
traditional large scale sources of air emissions such as power source generation, 
incineration or processing of raw materials. The only existing nearby source of air 
emisSion is the Castle Peak Power StatiOl~ located approximately 6 kilometres north of 

,Chek Lap Kok. However, the marine environment can contribute heavily to atmospheric 
',particulate matter levels by the natural generation and dispersal of sea salts. 

No air quality monitoring data exists for the airport site at Chek Lap Kok or Lantau 
Island. The closest air monitoring stations are operated by EPD and are located at the 
Tsuen 'l'{an site on themail1lanci.·andtheCentraljWestemHongKonglslandsite.1S ..... ""',: 
kil9Qleircs northeo;st and:21'~i!ometres eas,t of the airport, respectively.,:.",,. . ;,;:1:2'1 :,dj :;1::;")":"''''';'' 

._. -,.: ~;.o_ '.' i ,.' :... '_" ,--,,', ;!. 
!": \,.' <">', . ': ;'" 1 . _ -'!;'-\1~-' "··;<lY~,\J., ',:".>,." 

~~t~n~~al~e !:~~;~:t t:~ ,a~~:~sit~~6!'p~0~:K ~p t~~k~~c;!:ciU~1~h~Y :X:~a~~~/~~~'"::;)(!:;. ,:~rrt, 
reclamation project are located along the north-central coastline of Lantau Island. 
'These small villages are currently situated 0.5 to 3 kilometres southwest, south and 
southeast of Chek Lap Kok and include Sha Lo Wan, Kau Uu, Tin Sam, San Tau, Tung 
Chung, Sha Tsui Tau, Ma Wan Chung and Tai Po. Other areas of Lantau Island will likely 
remain shielded from the construction activities because of the barrier created by the 
very steep mountains to the east, south and west Areas to the north of Chek Lap Kok 
such as Tuen Mun, and Lung Kwu Tan (Castle Peak) will also likely remain unaffected 
because of the distances separating these locations (13 kilometres). 

, . 

5.3 Air Quality Impacts 

As previously stated, the excavation/land reclamation plan for the new airport site 
will involve operations that will generate air emissions with particulate matter having 
the. greatest potential impact. The most signHicant of these operations have been 
ldentHied as blasting, ,excavation/loading, hauling, dumping, drilling and over burden 
removal. Under most conditions, this dust will be redeposited close to the source 
Since It is generated low to the ground and has relatively large acrodypamic diameter 
and weight. However, some of the dust particles will be transported through' the' 
atmosphere away from the project site and redeposited in other locations. 
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Using the ISC aispersion model and project specific production parametres contained in 
the excavation/reclamation plan, -the impact of these activities on dust levels In the 
vicinity of Chek Lap Kok and Lantau Island has been predicted. This assessment was 
conducted for both "worst case' and 'most probable' conditions and the results are 
compared to the Hong Kong AQOs and EPD Dust Suppression Measures Guidelines for TSP and 
RSP. 

5.3.1 Worst Case Results 

Tables 5.3 and 5.4 contain the "worst case' one and 24-hour TSP and RSP levels 
predicted for the 13 receptor locations previously identified. The reported values 
represent the highest predicted levels for each receptor, for each construction period 
and for the potential "worst case' wind direction. Essentially, these wind directions 
are from the north, north-northwest and north-northeast, across the project site on 
Chek Lap Kok toward Lantau Island. 

As shown in Table 5.3, the highest predicted "worst case' one hour TSP levels' are 
expected to occur immediately following blasting operations. For example, during 
Quarter 1 the maximum blast-related TSP levels are predicted to range from 308 to 1,286 
ug/m3 at the 13 receptors on Lantau Island. During Quarter 2, the maximum 
blast-related TSP levels are predicted to increase to the range of 616 to 5,882 
ug/m3 at these same receptors in response to a corresponding increase in 
production rates and the work site moving further south on Chek Lap Kok. However, as 
the project progresses to Quarter 3, TSP levels followinjl a blast are expected to 
decline . significantly, ranging from tll to 509 ug/m by Quarter 7, as the 
elevation of Chek Lap Kok is lowered. Measured one hour TSP values in excess of 500 
ug/m3 exceed the EPD-recommendeCI Dust Suppression Measures Guidelines for 
construction activities. 

By comparison, the highest predicted "worst case' one hour TSP levels associated with 
the excavation/reclamation process range. from 8 to 29 ug/rn3 ' in Quarter 1.. a7 to 
212 ug/m~"·.:in':'Quiirter2 and aga:'1 diminish significantly to 9 to 46 ug/mf, ... by 
('uaite; 7., "'Air' shown,.' the"value~ ~("l witj-,1!1 the EPD.:Dust Su~pre3slon Guideli.nes~·;JC50(} 
ug/m3 for TSP. ..... . '< ".. • "." • 0 •• • h 

The highest predicted "worst case' 24· hour TSP levels range from 24 to 73 ug/m3" 
in Quarter 1, 35 to 416 ug/m3 in Quarter 2, 27 to 311 ug/m3 in Quarter 3 
and then decline to the range of 13 to 37 ug/m3 by Quarter 7. Based on these 
data, the Hon~ Kong AQOs and EPD 24-hour TSP Dust Suppression Measures Guidelines level 
of 260 ug/m could be exceeded at two receptors in Quarter 2 and at one receptor 
in Quarter 3. H:;wever, there are no predicted exceedances of the 24-hour TSP AQO or 
the EPD guidelin6 ;'1 Quarter 1 or Quarters 4 through 7. 

Finally, as shown in Table 5.4, th~ "worst case' 24-hl!lur RSP levels are predicted to 
decline from a high of 43 ug/m in Quarter 2 to 7 ug/m3 in Quarter 7 at the 
13 receptors on Lantau Island. These 24-hour RSP values include contributions from 
both blasting and the excavation/reclamation operations. As shown, these values are 
well within the 24-hour AQO for RSP of 180 ug/m3. No one hour AQO or EPD 
guideline exists for RSP. 
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Table 5.3 'Worst Case' One Hour and 24-Hour Total Suspefl'ied Particulates (TSP) Levels (ug/m3) 

Receptor air. No. 1 atr. No. 2 Qtr. No. 3 air. No. 4 Otr. No. 5 air. No, 6 atr. No. 7 
~ ~ Blast Exv.lRec. 24-Hr ID!!! Exv.lRec. 24-Hr Blast ExvJREic. £1=!::!! Blast ExvJRec. 24-Hr Blast Exv.lRec. 24-Hr Blast Exv.lRec. 24-Hr elast Exv./Rec. 24-Hr 

l~:~.Sh.:.oWan 420 9 25 616 37 35 437 3t ,,:~ 27 312 25 20 251 16 14 170 16 13 127 16 13 
'L' 

2. Sh.i.oWan· 401 13 27 509 37 43 360 ~.;~'.f. 29 257 25 22 206 35 28 134 34 28 111 34 28 
,';0;' J.'!ll >".~ . .:~,~. ,.~. 

3. Sha LoWan 308 15 24 802 49 48 568. 44· .;,' 38 404 32 27 324 47 38 217 48 37 166 48 37 i'i" n\'( '/ '.'"',. I '" ,-,' 

. 4. Ka1.1 Uu 1,205 29 73 3.343 103 187 2,,)34 103 144 1,633 87 97 1.268 44 71 784 20 43 $48 19 23 
. i\~' 1r~~ :'t;.; . 

~6. ,TlnSam" 1,288 29 69 3.789 106 244 2.6913 91 168 1.863 78 111 1,445 47 98 889 21 54 440 17 27 
I 

18• San Tau 855 25 44 3.592 101 205 2.545 80 158 1.758 65 104 1,364 46 79 843 23 45 400 14 27 
; ~tJ1:': ;C"'." 

i 7. TungChung 689 8 58 2.287 81 160 1.602 :;,. 106 1,108 • 37 69 865 36 65 544 18 37 192 11 17 
i (Ruin) _, 
! ,!j"H 

; 8 .... Tung Chung 533 9 26 2,492 103 187 1,748 <72 131 1,208 42· 84 942 36 68 590 19 40 270 11 20 
! (Rec. Camp) , 
i, ~:~M~' ~ I . . 

I... I 
; 9. ~Sht,T8uIT8u 667 9 35 2,488 109 191 1.750 ~6 142 1,209 55 95 941 39 70 686 19 39 253 11 17 I 

i 10. M. Wan Chung 1.026 11 51 4.533 171 327 3.246 ·.:'0 240 2.247 84 155 1,740 60 118 1.066 27 66 418 14 29 ' 
l ,'. 

: 11. MaWanChung 1.193 13 59 5.882 212 416 4,292 )64 311 2,987 111 208 2,313 79 156 1,404 33 85 609 17 36 

i -
i 12. Tal Po 748 14 43 3,666 124 222 2.600 f3 164 1.796 60 115 1,393 61 88 860 17 47 393 9 24 
: ('(vulh Camp) , ... 

: 13. T~I Po 1,035 16 51 3,399 95 200 2,4Q3 81 150 1,660 46 106 1,289 38 80 798 18 45 423 9 24 
. , 

: Notes' (1) TSP size range 0 to 30 urn. ".: 

,. (2) Reported values represent highest predicted levels for each recp.ptor froin-,-all, p.o!antial "worst case" wind directions. Background values not Included. 
(3) "Worst case" wind angles from the north across the project sitl". 
(4) Blast levels based on a single one hour event per day. ~'~J 

(5) Exv./Rec. (Excavation/Reclamation) levels based on a single 0:.9 hour comb·,:r,d contributions from excavaUonlloading, hauling, unloading, drilling and overburden removal. 
(6) 24-Hr. (24-HoUf) levels based on a Single one hour blast event "" i9.35 ,lji:'.:r~ of Exv./Rec. op.erations. 
(7) EPO-Oust Supresslon Guideline for TSP Is 500 ug/ml. 
(8) AOO 24-Hour standard for TSP la 260 ug/ml. 

Source: Gre/ner-Msunsell. 1991 
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Tab/eS.4 HWorst CaseH One Hour and 24-Hour'R,eipirabJe Suspended Particulates (RSP) Levels (ug/m') 
, ,-

Recaptor Qtr. No. 1 Qtr. No. 2 -.;',' 
'" ';--:': '0'" Olf. No. 3 atr. No. 4 Qtr. No. 5 Qtr. No. 8 Otr. No. 7. No. Location elasl Exv./Aec. 24-Hr Blast Exv./Rec. 24~Hr . 'Bi~ij{ :&.· .. lRec. 24-Hr Blast Exv.lRec. 24-Hr Blast Exv.lRec. 24-Hr Blast Exv.lRec. 24-Hr Blast Exv.lRec. 24-Hr ,--,- ----

,-
._-

~ 
o 

I''''''''. 

I. ShaLoWs" 105 2 6 136 8 ;; 11'3 8 7 89 7 5 76 4 4 57 

2. ShaloWan 95 3 6 108 8 9 I 00 7 6 71 6 5 60 5 5 45 , 
! ;-: 

3. She loWan 70 3 5 184 10 n ~3:", 9 -9 108 7 7 92 5 5 68 
I" . ' I . 
4. KauUu 215 3 12 407 14 2~' I Z'5 16 23 303 15 18 255 10 17 176 • , 
5. Tin Sam 224 3 11 428 14 28 401 15 25 327 16 20 277 11 20 190 

O. San Tau 156 3 8 427 14 25 • 39~ , 13 24 320 12 19 270 11 18 186 

7. TungChung 149 2 8 336 14 2~ 2~ 12 20 ' 235 10 15 197 10 16 137 
(Ruin) :,~ , ~ 

I 
18• Tung Chung 114 2 6 353 18 29 'I'j~ 14 24 249 10 19 209 10 18 145 
I (Ree. Camp) 
1 

I 19. Sha Taul Tau 139 2 7 333 18 28 2lR 17 26 239 13 21 201 10 16 140 

ito. Ma Wan Chung 193 2 10 477 23 39 457 21 36 376 18 28 319 14 23 219 

11. Ma Wan Chung 213 2 11 538 28 ~~ , -'537 - 24 41 453 22 35 386 17 29 265 . , ~1 ,."'. ';, 

12. Tal Po 136 3 8 428 18 29 _399 ,15 26 324 13 22 274 13 17 188 ,,.. , - .. 
- " (Youth Camp) 'J' -, , . 

. . -:'" " " . 
13. Tal Po 181 3 9 415 18 25 '~ 382 18 24 308 10 20 250 9 17 179 

• , -' 
Notea: (1) RSP size range 0 to 10 urn. 

(2) Reported values represent highest predicted levels for 9&Q,1 ;9r -:tp1or ~rorn all potential ·worst case- wind directions. Background values not Included. 
(3) -Worst case- wind angles from the north acrose the proja }t Sit., 

(4) Blast levels based on a single one hour evenrper da~'. 

2 3 47 

2 3 39 

2 4 66 

5 10 89 

5 12 110 

6 10 103 

6 10 57 

5 10 79 

6 10 72 

7 14 107 

8 17 122 

4 11 101 

4 10 108 

(5) Exv./Rec. (excavation/Reclamation) levels based on c sit r;;~ OH. hour combined contributions from excavatlonfloading, hauling, unloading, drilling and overburden removal. 
(8) 24-Hr. (24-Hour) levels based on a single one hour blut l~v~nt .,;-19,35 hours of Exv.lRec. operations. 
(7) AaO 24-Hour standard for ASP la 180 ug/m'. 

Source: Greiner-Maunsell, 1991 
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Air Quality 

5.3.2 Most Probable Results 

Under 'most probable' meteorological conditions, or when the wind is from the east 
across Chek Lap Kok Island, the dispersion of TSP and RSP is towards the west and the 
dust plume will likely remain distributed over water and the land reclamation area. 
The highest ISC-predicted one hour TSP impacts at the 13 receptors on Lantau Island arg 
not expected to exceed 22 ug/m3 following a blast and are less than 1 ug/m 
during the excavation/reclamation process. These values are well within the 
EPD-recommended one hour guideline of 500 ug/m3. Similarly, the highest 
predicted 24-hour TSP impact at the 13 receptors on Lantau Island will not be more than 
1 ug/m3 under the 'most probable' meteorological conditions. Again, this is well 
within the 24-hour AQO and EPD guideline of 260 ug/m3. 

The RSP modelling results, under 'most probable' meteorological conditions, also 
indicate that the potential impact to receptors on Lantau Island will be minor when the 
wind direction is from the east. 

5.3.3 Contours 

Exhibits 5.1 through 5.5 illustrate the dispersion of TSP and RSP under 'worst case" 
meteorological conditions represented by contours of equal particulate matter 
concentrations. Again, 'worst case' meteorological conditions are when the wind 
direction is from the north, north-northwest and north-northeast across the project 
site on Chek Lap Kok towards the receptors on Lantau Island. 

i 

Specifically, Exhibits 5.1 and 5.2 show the' distribution of 'worst case" one hour TSP 
levels during Quarters 2 and 7 immediately following blasting' operations. As shown, 
when the wind is from the north, the dust plume will likely disperse over the southern 
end of Ch'ek Lap Kok Island and small portions of north-central Lantau Island. Exhibit 
5.3 HI.\lst:ates that a similar southerly TSP dispersion pattern would".o,;cur associated 

': Yo'ith ;the, 'excavation/reclamation operations. Exhibit 5.4. showsithe>resul',,;;t "worst 
:case~'24-tiour' TSP =istribution from "th'e l:ornhioeC impact'Of,':botti";"l:llasti!'l\! :w.::! 
,excavatioh/reclaniaLio<1 operations during, .. Quarter 2. Finally, 'Exhibit "5;5 ".-sho ..... cl !!;a', 
, :Qua'rteHi, ~,\24-hour RSP contours resulting from the blasting and--:excavatidri/rac!arr."t:.J'~ 
operations. • 

For comparison, Exhibits 5.6 through 5.9 Illustrate the dispersion of TSP and RSP 
during Quarter 2 under 'most probable' meteorologioal conditions. or when the wind is 
from the east over the project ,site. Shown on Exhibits 5.6, 5.7 and 5.B is the 
westerly dispersion pattern for one and 24-hour TSP associated with the blasting and 
excavation/reclamation operations. Exhibit 5.9 shows the same westerly dispersion 
pattern for RSP in Quarter 2. Under these 'most probable' conditions, the dust plume 
is situated over water and the land reclamation area, essentially avoiding the 
receptors on Lantau Island. 

Finally, Exhibits 5.10 and 5.11 show the one and 24-hour TSP dispersion patterns during 
Quarter 7. Again, the westerly pattern prevails with the dust plume distributed over 
water or the land reclamation area. 
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Air Quality 

5.3.4 Asphalt and Concrete Plants 

. Other potential sources of dust associated with the airport construction project are 
asphalt and concrete plants. Conventionally, these plants produce pavement materials 
through either a "batch" or continuous process. Essentially, the process involves 
transferring aggregates, consisting of sand and gravel, from storage piles with 
conveyor belts or front end loaders to hoppers attached to the plant From the 
hoppers, the material Is weighted, screened and for an asphalt plant transported Into a 
gas qr oil fired rotary dryer to drive off any excess moisture. The material is then 
dropped into a mixer along with the asphalt or cement. The mix is then dumped into a 
truck and hauled to the job site. 

Potential emission points. for particulate matter from asphalt and concrete plants 
include (1) wind erosion over storage piles, (2) unloading of aggregate and cement into 
storage bins, (3) aggregate screening and drying operations, (4) mixing of the material 
and (5) the transfer of the mix into trucks. 

Nearly all asphalt and concrete plants use dust collection equipment such as settling 
chambers, cyclone scrubbers and/or fabric collectors. The collected material is often 
returned to the dry aggregate load. Fugitive dust from aggregate storage piles is most 
effectively controlled when, the moisture content is stabilized to approximately 5 
percent by weight. Asphalt, a solid at ambient temperatures, is usually pumped from 
heated storage tanks and bulk cement should be stored in closed silos. 

Preliminary plans call for two asphalt plahts and three concrete plants to be located 
in the Advanced Works area of the airport site. Prior to operation, the plants will 
need to be reviewed and permitted by the Air Control Group of EPD in accordance with 
the Air Pollution Control Ordinance. 

5.3.5 Construction Equipmen, ."x!laust 
". '.'. 

Discharges !romexcavation and construc""n 3quipment exhausts' are unavoiaable 'durinl!' ,,', 
the airport site excavation/reclamation and construction \J(",cess. These exhallsF' "~': '" ;;:;,," 
products include emissions of carbon monoxide, hydrocarbons, nitrogen oxides and 
particulate matter. Similar discharges will be associated with the operation of 
asphalt and concrete plant heating and drying units. These discharges can be minimised 
by the proper maintenance of equipment. Due to the distance between the work site and 
the nearest receptors on Lantau Island, these exhaust products are expected to disperse 
to nondetectable levels prior to reaching these areas. 

5.4 Mitigation Measures 

Similar to noise, the creation of dust during the airport site preparation project is 
unavoidable. Fortunately, the remote location of the project site and the prevailing 
wind patterns will limit the potential impacts at receptors on Lantau Island. Based on 
the ISC computer modelling results, the greatest potential impacts are limited to the 
initial construction period and when the wind is from the north over Chek Lap Kok. In 
particular, under these "worst case" conditions, the dust plume created by the blasting 
operations could unavoidably contribute heavily to elevated TSP levels along the 
coastline of North Lantau Island in the vicinity of Tung Chung, Sha Tsui Tau and Ma Wan 
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The SPC Contractor will at all times be required to minimise dust nuisance resulting 
from his non-blasting activtties and shall keep available adequate plant including 
water bowsers and spray bars for this purpose, and in the absence of suttable rainfall 
any exposed area will be wetted down as far as is practicable to meet the Air Quaitty 
Requirements (AQRs). AQRs for the SPC and BICs will be defined as the Air Qualtty 
Objectives for TSP and RSP, and the EPD Dust Suppression Measures Guidelines. The 
Contractor will also be . required to property manage, to the extent possible, the 
blasting and excavation operations during periods of 'worst case' meteorological 
condttions, when the wind is from the north over Chek Lap Kok, so as to minimise the 
generation of dust. 

If AQRs are exceeded despite these mitigation measures, the Contractor will be required 
to identify the source of the dust generation and implement operational controls for 
activities, other than blasting, such as: 

Adjust his method of working to minimise the generation of dust. 

Limit, to the extent possible, the surface area of potentially erodible earth 
material exposed by clearing, grubbing, excavation, and fill operation. 

Place dust collectors on drill rigs. 

To the extent practicable: 1) treat material, which when handled is causing 
the AQR to be violated, with water or watering agent sprays prior to being 
loaded into a vehicle; and 2); for· stockpiles of sand and aggregate, use 
water sprays to dampen stored materials and when receiving raw material as 
necessary. 

Where dusty materials are being discharged to vehicles from a conveying system 
at a fixed transfer point, a three-sided roofed enclosure with a flexible 
curtaill'acr~\ss the entry shall be provided where necessary. .., .. ".," .:, 

'~ .. "",'" Where.· necessar~' ,,[ cOl1veyor.;{belts· with" wir.dij:drds and ,- conveyor transfe~. 
"-points, and .. ' honper dis::hergc ~~eas wttb enclosures to mTnimiz~ ,emis!;ic)n . ot . " • .' "·~,.·,,.;,'i __ , ~,,' --,,, 

dust, and enciose all conveyors carrying materials Which have the poto.ntial ,c 
create dust and instail belt cleaners. 

The SPC Contractor is likely to establish his principal stte of operations in the 
vicintty of the AWC reclamation, but the BIC Contractors may well carry out activities 
at locations closer to sensitive receptors. For cement handling and batching in close 
proximity to sensitive receptors the following clauses will be mandatory: . 

';H ,.,. ~ ~i.":i-';.; 

Store cement or pulverised fuel ash delivered in bulk in closed silos fttted 
with high level alarm indicators. Fit all air vents on cement silos with EPD 
approved fabric filters provided wtth etther shaking or pulse-air cleaning 
mechanisms. The fabric filter area shall be determined using the air to cloth 
ratio (filtering velocity) of 0.01 to 0,03 m/so 

For dry mix batching have the truck batching aperture shrouded and fitted with 
water suppression sprays. 

,n·?'s:sc,M >c. Monitoring 
.. J, .'.~. __ '. 
High Volume TSP monitoring will be conducted by the Engineer at the closest downwind 
receptors on Lantau Island, namely the villages of Sha Lo Wan, Tung Chung and Tal Po. 
The monitoring will be undertaken' to measure compliance with the AQRs. 
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Hydrodynamics 6 

6.1 Assessment Methodology 

6.1.1 Airport Reclamation Configuration 

In August 1990, two preliminary reclamation layouts for the airport were simulated 
using the Government's WAHMO tidal flow models In order to assess their large scale 
impact on existing tidal flows, slltation and water quality, and to determine any 
effects on local flow conditions which the model resolution might permit. Following 
these Initial studies, the mathematical model of tidal flows In. the North West New 
Territories was recalibrated using a large set of field data collected for this purpose 
for wet and dry season spring and neap tides.. The tidal conditions simulated in the 
studies as described in this report were therefore different to those simulated 
initially. 

The recalibrated model was validated by simulating observed existing conditions, and 
then run to simulate the two final airport reclamation layouts, where one layout had an 
open channel between the airport reclamation and the North Lantau Development 
reclamation. The modelling was carried out by Port Works Division of Civil Engineering 
Services Department (CESD). 

6.1.2 Flushing Channel 

The resolution of the WAHMO model wasroo coarse to simulate flows in the proposed 
channel. In order to examine the impact an open channel between the airport 

. reclamations and North Lantau would have on tidal flows, siltation and flushing of East 
Tung Chung Bay, a separate assessment was carried out. In the absence of any field 
data and without the help of any high resolution mathematical models, the assessment 
had to be bilsed on the existing bathymetry in the area and the expected b"hRv!our of 
the 10cai.:.maril1,! muds in tidal flows together with the results from 'the' I.:;!a('\'ei~· 
coarse resolution (300m) .T.Zlthematir.~1 models. . ~.' . c' .:: ... :0 .. 0 .. 

"'.,"',y',," . ~ .. "." '":'~~.~"";:1~':';';""i"· '", ...•... ',;--;:.';-:"1': ~" 

'·'~_.''...I . " 
Sedim'ent Dispersion from Dredging and Dumping Operations 6.1.3 

A large amount of dredging and disposal of soft marine muds and dredging for fill 
material will be required during the construction of the airport. During these 
dredging and dumping operations fine sediments will be lost to suspension in the water 
column; either unavoidably as a result of the dredging activities themselves or as a 
result of overflowing of barges to wash fine sediments from fill material. 

The sediment lost to the water column will be carried by the tidal currents and could 
be dispersed over a large area before settling on the sea bed. Depending on the 
dredging or dumping site, loCal sensitive areas such as beaches, fish culture zones and 
water supplies for existing users could be affected by increased suspend!ld 'solids for 
the duration of the work. 
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The main dredging of spoil would take place at the airport site, although dredging of 
overburden from the borrow areas would also be required. Other than at South Cheung 
Chau, the main spoil dumping grounds expected to be used during the airport 
construction are exhausted marine borrow areas, Including the worked out pits at the 
entrance to Deep Bay. Several sources of fU! have been identified including Outer Deep 
Bay (Deep Bay), Urmston Road and The Brothers, as previously shown on Exhibit 2.2. It 
Was Important to determine, the fate of the sediment lost to suspension at each site. 
In order to do this, use was made of eXisting mathematical models of tidal flows and 
sediment transport and a new high resolution sediment plume model was applied. 

a) 

b) 

it'{;;;;';:f!,f";';' ;', 

,--. 'h~ ',; J~;'::: 

Mathematical Models 

The WAHMO two-dimensional depth averaged model and the North West New 
Territories two-dimensional two-layer model of wet and dry season tidal flows 
were employed to provide the basic water movement data to the WAHMO model of 
suspended sediment transport and a new sediment plume model. 

The sediment plume model was designed to simulate relatively narrow sediment 
plumes which can be generated during dredging and dumping operations. It has 
a higher resolution than the tidal flow models which provide the water 
velocities in order to resolve the suspended sediment concentrations which, in 
many circumstances, vary more rapidly than the tidal velocities. Having a 
higher resolution, it is most applicable to situations where the sediment is 
not dispersed over a large area, but where there may be local sensitive areas 
to be examined and fine detail' is required. For the sites where large tidal 
excursions are found and the' sediment is dispersed over a large area, the 
WAHMO sediment transport model was more useful and was applied. 

Sediment Losses 

'bsed or. research at Hydraulics R~search,Ltd,ihvcilvi~tl ~"'d expefimp.nts the 
It\~>;e~ duri,lg uumpihg"'op'elclt.'ons I/Ibre'3stimatedat 5 'pe'rcem of :r,u total ;)\3foS 

:jur"ole,'!; !3a~ed oh initial informationproVided'ioy:'the"cfredginj el1gi'1oa.s~ it 
was "i>sumed that losses during dredging by grat)' dreOgers;iN,b~!d Co> ~; C"'c"nt of 
the 'Net mass dredged while losses from trailer dredgers would be 5 perc": It of 
the wet mass dredged. In order to convert these losses to a rate of loss of 
dry mass of sediment, it was necessary to use available information on the 
density structure of the marine muds at the dredging sites. These data came 
from an analysis of bed samples and previous in-situ measurements made using a 
radio-active transmission probe during field work carried out for the PADS 
Study (1990). Data from bed samples indicated that the material available for 
fill could typically be assumed to have a 30 percent fines content which would 
have to be reduced to 10 percent by overfilling and washing the' fines back to 
the water column at the borrow area 

Data on the programme for dredging, including dredger capacities,' likely 
dredging rates and numbers of dredgers of, different types which would be 
required, were provided by the dredging engineers. Based on this information 
and the assumptions outlined above, it was possible to determine sediment 
losses for the range of dredging operations anticipated. 
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Hydrodynamics 

Following completion of the Revised Dredging and Filling Programme combined 
cycle operations with dredging for fill and spoil dumping both being carried 
out simultaneously at The Brothers and Deep Bay were simulated as a potential 
'maximum activity' case. Sediment losSes simulated were 68.8 kg/s at The 
Brothers and 30.5 kg/s at Deep Bay. The sediment plumes from each site would 
tend to overlap and It was considered Important to examine the combined loss 
rate of 99.3 kg/s, which represents over twice the previous loss rate 
simulated. 

In practice, most sediment disturbed during dr9dging of spoil will occur near 
the bed with sediment being distributed over the water column. Much of this 
sediment, especially that lost near the bed, will be re-deposited on the bed 
relatively quickly. In order 'to examine 'worst case' conditions, however, it 
was assumed that all losses would occur near the water surface which would 
keep the sediment in suspension longer. This would be realistic for dumping 
operations and for washing of fines from fill material but would result in an 
overestimate of the dispersion of sediment lost during dredging of the marine 
muds. 

6.2 Hydraulic Impacts 

6.2.1 Airport Reclamation Configuration • 

The final revised airport reclamation configuration was very similar to the maximum 
reclamation previously simulated. The revised reclamation simulated extended further 
westward at its northern limit than the previously simulated maximum reclamation. From 

Cl 'lxarninatioll of the layout, it was not considered that ~s impact on existing large 
[ /"'. . ·!>';"II~ tidal ~ows would be significantly differ€1nt from.that'Of<th~. m<.ximun. ;sclamation 

','-,' ,.~ ,,:. , ;,' ;".:·previous~" ~~:".~ine9'n· '.__ "'-,'.' ,.;:..,:: .. \'",~;. 
; <' ',' .' •• ,.,' .••••.• _~.' ~ __ ,,; .• _ '.' 'J ~ ',.. '.t" "'". .-"- -.J" ,,' .' • • 

• ,. .-'.~ ,"'_. '.', ~.", '-, .-.f1'"'~_ r: ' . .: .,-~ ~~~;~;'~i'~1~fAs~" 1:'": th: initicii' study, . in order to examine the effects -~<~l."tb~,~~,redarn~t;,)i'I.' 'or.' tidal 
l flows, water velvcities over the tides simulated were plotted at ~arious point~ within 

r 
I 
l 

r: 
I ! 

" i i 
l -' 

the study area. It was found that the reclamation had little impact on flows remote 
from the reclamation, such as at Urmston Road or Ma Wan Gap as shown on Exhibits 6.1 
and 6.2. 

As before, however, significant increases were predicted in the channel between West 
Brothers Island and the reclamation as a result of constricting the flow. The model 
resolution did not allow detailed examination but increases in speeds of around 100 
percent were predicted which would result in local erosion of any soft marine muds. 
This erosion would continue until either the water velocities reduced to stable values 
or inerodible bed material was exposed. 

To the -west of the reclamation, flows locally were predicted to reduce significantly 
(from 0.8m/s on wet season spring tides to around 0.2m/s) which could result in 
increased siitation locally and, should any pollutants be introduced into this area, a 
reduction in tidal flushing and hence local water quality. 

6-3 
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As in the Initial study, velocities in East Tung Chur.~ 8ay were predicted to reduce 
significantly from their exis~ing low values which would result in increased siltation 
and a possible reduction in water quality. 

These relative changes to the flow patterns were reflected In both wet and dry seasons 
and on spring and neap tides. Overall, the final reclamation would have a similar 
impact to that of the maximum reclamation examined previously. 

The resolution of the model did not allow an accurate simulation of the open channel 
between the airport and the North Lantau reciamations. As a result, the tidal 
discharges which would pass through such a channel will have been underestimated. 
Consequently, it was not possible to identify the Impact of the open channel on the 
simulated tidal flows locally. In order to examine the effect of leaving an open 
channel, additional desk studies were carried out and are described below. 

6.2.2 Flushing Channel 

For many estuaries with mud beds, including the Pearl River Estuary, the patterns of 
deposition and erosion and peak tidal flows are such that, in the main flow channels, 
water depths adjust naturally as a result of deposition and erosion to result in peak 
(depth averaged) tidal speeds of the order of 1 m/so In areas where peak velocities are 
observed to exceed this value by a significant amount, the soft mud deposits will 
probably have been removed completely leaving a more consolidated or inerodible bed 
exposed which prevents further erosion and' deepening of the flow channels. 

Available bathymetric data depicted on Exhibits 6.3 and 6.4 showed that between Chek 
Lap Kok and North Lantau, there exists a relatively deep area approximately gm below 
datum. Additional data on the bed sediments showed that while relatively thick mud 
deposits are found immediately to the Ea,,) (20m) and West (Sm) of Chek Lap Kok, no soft 

r 
~,. 

i,:'" 
[t 

marine 1.1:'OS were present in thiS':deeper " .. ,>.3. This suggests that exi~ting tidal flows ""f"',,/:, 
of. the' brdb, n' 1 m!t "'\'Juldbeen(:i:i~ntered';r> li;e eXisting t1arro.,..p~af1n~l 'iI,d trn.t t\,e;, '" ," ~ 
existirig tlaa! flows wouid"probably ha'VEl",tlfe;;:c.ar""itv le-further' erode tha u"d .;' s"~' !,;,.,t:;:' ,';' 
marine I ,1uds were present. , ," 

No observations of the water velocity were available in the channel to the south of 
Chek Lap Kok and so some preliminary results from the existing North West New 
Territories WAHMO mathematical model were examined. It should be noted that the model 
used a 300m grid and so the resolution of the channel would be poor. In such cases, 
it .is to be expected that the model will underestimate tidal discharges. However, the 
model results for a dry season spring tide indicated discharges as follows: 

Peak Flood Discharge 
Peak Ebb Discharge 

Tide Averaged Discharge 

630 cumecs (east->west) 
1150 cumecs (west->east, main ebb) 
590 cumecs (west->east, small ebb) 
170 cumecs (west->east) 

A plot of the local water depths (assumed relative to low low water) is shown on 
Exhibit 6.4. This, on Section 8-6, assuming that the depth mean velocity varies with 
the square root of the depth across the section (a good approximation assuming the 
water surface is horizontal across the section), resulted in a peak ebb velocity of 
approximately 0.7m/s in the deepest areas for a discharge of 1150 cumecs, The 
calculation was based on one particular tide, on a probable underestimate of the peak 
discharge arid' did not takeinto-"ccoOnt tr.e curvature of the flow around southem Ch"k. 
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Chek Lap Kok Channel 

Chek Lap Kok Channel - Existing BathyriJetry Exhibit 6.3 

Chek Lap Kok Channel - Depth Contours in 100 Metre Intervals Exhibit 6.4 
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La!: Kok which could accelerate the flow In the deeper section. This expected 
unoerestlmated peak speed of O.7m/s for a large spring tide, therefore, was not 
Inconsistent with an anticipated peak speed In this area of the order of 1 m/so 

The residual discharge given above was calculated on a single 26 hour spring tidal 
cycle and tt was found that the residual flow was from west to east On different tide 
types in the wet and dry season, it would be expected that the tidal residual flow will 
change In magnitude and possibly direction. The bathymetry, however, with the 
shallower area to the east where bed mud thicknesses are greatest, could be consistent 
with a persistent residual flow from west to east. 

The p'redicted residual discharge is equivalent to a total daUy volume of approximately 
15Mm3. This discharge is equivalent to a volume of water covering the entire bay to 
the east of Chek Lap Kok (6Mm2) to a depth of 2.5m, very roughly the natural depth of 
this area. The tidal mixing and flow patterns In this shallow area will be relatively 
complex and the residual flow will not just replace this volume of water each day. 
However, this simple analysis .did suggest that the shallow area to the east of Chek Lap 
Kok is in' fact quite well flushed by the flows coming around the south of the island at 
present. Provided flows of this order of magnitude and the existing water quality in 
the area to the west of the airport site are maintained, water quality conditions and 
sOtation patterns following construction of the reclamation should not change 
significantly unless new effluent loads are introduced to the bay. It will therefore 
be important to ensure that no polluted flows are discharged into this area. 

6.2.3 Sediment Dispersion and Deposiiion 

The sediment transport and sediment plume models were used to simulate several 
different dredging and dumping operations including: 

Dredging mud at the airport site (2 cases) and in the Urmston Road (l case) 
Dredging for fill' ir,fthe corm,.. areas (4 sites) 
O"mping of spoil (4 cases) '"rc . 

. 'CvITibiried:cycledreaging otn"~tI and fill plus spoil dumping (1 cas.;)· 

It was found that: 

Dreaging at the airport site shown· on Exhibit 6.5 would have a small impact 
(generally less than 10 mg/I) on far-field suspended solids concentrations 
when taken in the context of the natural background variability. Tidal 
currents at the site are such that much of the sediment losses would be 
re-<leposited locally as shown on Exhibit 6.6 and probably re-<lredged. 

Dredging of overburden in the Urmston Road just off castle Peak Power Station 
resulted in the sediment losses being dispersed over a large area as a result 
of the large tidal excursions in this area Locally, concentrations would 
increase by the order of 10 mg/I in a narrow plume close to the dredger with 
lower concentration increases over a wider area. 
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Hydrodynamics 

Dredging for fill and washing the fines from the natural material would result 
in the greatest rate of sediment input to the water column. Sites were 
examined at Deep Bay, Urmston Road and The Brothers. In all cases, the 
sediment losses were dispersed over a large area at low concentration 
Exhibit 6.7 illustrates the results of dredging for ful in the northem part 
of the Deep Bay borrow area. At the Urrnston Road site just off Castle Peak It 
was found that the dredging activities would increase suspended solids 
concentrations by the order of 30 mg/I, which would double the mean 
concentration in the lower layers of the water column. 

Spoil dumping in disused borrow pits at the entrance to Deep Bay was examined. 
Wet and dry season simulations were carried out to determine Which tidal 
conditions could result in the worst conditions in the local water body. The 
highest dumping rate expected was then simUlated and it was found that, again, 
the sediment losses were rapidly dispersed over a large area at low 
concentration as illustrated on Exhibit 6.8. 

Combined cycle operations involving dredging mud and fill while spoil dumping 
in exhausted borrow pits was examined. Overall loss rates were greatest and 
the sediment plumes from the different dredging sites overlapped. The 
simulations examined a dry season tide Which was expected to keep the sediment 
in suspension and to disperse it over a large area. It was found that the 
higher loss rates simulated .. resulted in higher concentrations local to the 
dredging sites but, in the large i 'scale and in the vicinity of the known 
sensitive areas, suspended sediment concentrations were similar to those 
previously simulated when examining each site in turn. 

The impacts of sediment dispersion in 
sensitive ,eceivers In the vicinity of the 
Section.i:, 

,,'. " 

terms of water quality and its effect on 
airport and borrow areas Is conSidered in 

" 1r\:~1I' the;'sii'riulatlt..:lti, tile mOdels':wgr~:~;;Jn tu simulate sevetal .succe.sSil(ll.",tIl::~'( :n 
o'der·to·:all.0v.;.,the s'lliirll?n! plume to bec()me established. SedimenJ, .. q9,~li!'R!?7ttle it: th" 
sea bed and, If flow conditions allowed, be subsequently re-eroded. It wa~' 11il(;essary 
to simulate several tides to allow this re-working of the sediment losses and to 
identify any areas subject to net deposition. In all the simulations, net areas of 
accretion were identified usually in the shallower coastal areas as shown on Exhibit 
6.9 or, for example, on Chek Lap Kok Bank or in the airport site as shown on Exhibit 
6.10. 

Considering the near coastal waters at Castle Peak when dredging for fill immediately 
. nearby in the Urmston Road, deposition rates were predicted to average approximately 
O.05kg/m2d. Using the dry density of the bed material (488 kg/m3) and assuming the 
same deposition rate throughout a year results in a predicted increase in siltation 

. rates of approximately 30mm per year. 

It is expected that in the near coastal zone the model will underestimate water 
velocities because of the lack of resolution of the 300m grid. The model, in addition, 
'did not include the reduction in depOSition rates which can be expected as a result of 
wave activity in shallower waters. Both these factors lead to the model 
over-predicting siltation rates. The sample calculation has been carried out for the 

" dredging activity which would result in the largest impact at Castle Peak. The 
.. \.~;··predicted deposition rate, of 30mm per year is considered to be negligible In comparison 

. to the natural variability In siltation rates which occur. 

:; '] 
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6.3 Mitigation Measures 

6.3.1 Airport Reclamation Configuration and Flushing Channel 

The analysis of the impact of an open channel was based on results from a single tidal 
simulation using a coarse grid mathematical model, inferences drawn from existing 
bathymetric and bed sediment data, and the, approximate relationship between peak tidal 
currents and equilibrium water depths in a muddy estuary such as the Pearl River 
Estuary. On this basis, it appeared that the existing open channel between Chek Lap 
Kok and North Lantau will experience peak water speeds of around 1 m/s and will carry 
sufficient tidal volumes to flush East Tung Chung Bay efficiently for the existing 
water depths in the bay. 

In order to minimise the impact of the airport reclamations on existing siltation 
patterns and water quality in East Tung Chung Bay, it was concluded that an open 
channel which could maintain tidal flows and water speeds similar to those at present 
would be beneficial. Maintaining the water speeds would also inhibit deposition of 
suspended sedlments and siltation of the channel would not be a problem. Maximum 
natural water depths in the main channel between Chek Lap Kok and Lantau Island are of 
the order of gm below low low water and the channel has a flow area of approximately 
1700m2. The existing channel is signfficantly shorter than the one proposed 
following the reclamation. An artificial channel which will maintain flow areas and 
'water depths as at present is considered to be acceptable, providing that no additional 
effluent loads are introduced. 

A study to determine the required channel configuration has subsequently been carried 
out by the North Lantau Development consultants, and a flushing channel has been 
included in the reclamation layout plan for the New Town development. 

Yhe potential impacts" 'arid+''recommended 
dispersion are detailed in Section 7. 

mitiyation 
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Water Quality 7 

7.1 Assessment Methodology 

7.1.1 Identification of Sensitive Receivers 

The site for the proposed airport lies within the EPD's North Western Waters Zone 
(NWWZ). The water quality in the zone is influenced by a number of factors, 
signrricant among them being discharges and activities in the zone itself and the 
quality of the adjacent water bodies. These are the Pearl River at the western edge 
and to the south, Deep Bay to the north, Victoria Harbour and the Western Buffer Zone 
in the east. Within this and the adjacent Western Buffer Zone there are a number of 
identifiable areas or users (sensitive receivers) that could be affected by changes in 
water quality. These are shown on Exhibit 7.1 and include: 

Castle Peak Power Station 

Gazetted Bathing Beaches: Butterfly, Castle Peak, Kadoorie, Old and New 
Cafeteria, and Anglers 

Non-gazetted BathingBeaches: Yuen Long and Upper and Lower Lung Kwu 

Fish Culture Zones at Tung Chung and Ma Wan. 
i 

The area proposed for the reclamation siie will include the present Tung Chung fish, 
culture zone. The mariculturalists in Tung Chung are to be given the opportunity to 
relocate and some are expected to move their operations to the Ma Wan fish 'culture 
zone. 

BbY"'1d the NWWZ, the oyster' culture beds around the margin of Deep Bay represent ,a",." .. ", '. " 
furtl'l'~; WOI)P ,.cf 3ensitive . receivers Which should '\leD be considered ;n relatio" to;JIrl~""': .;;," " 
dredging and spoil .c!ispoSalactivities which may iake place in tl)e Urmston Road anq'd,: :,-:'i it:",' ',\'f,:' 
Deep Bay. Inner Deep"',:SifY''',lind:':Mai Po Marshes are classrriE.d as Sites of Special """:;':i"",~I:: :;1 
Scientrric Interest (8SSI). 

Clearly any consideration of impact on water quality should consider the specrric 
impact on these identffiable users in addition to the broader impact on the area as a 
whole. 

7.1.2 Sources of Existing Water Quality Data 

Marine water quality has been monitored by EPD since 1986. As part of their routine 
bi-monthly marine water quality survey programme a number of locations within the NWWZ ' 
have been monitored and data on a range of water quality parameters collated; summaries 
of these data are published annually by EPD. The locations of the monitoring stations 
are shown on Exhibit 7.2. The annual reports and the listings of the raw data held in 
EPD water quality archives have been used, with other data, to establish the present 
water quality conditions. 

In addition to EPD's bi-monthly sampling programme, intensive tidal cycle water quality 
-data have been collected during spring and neap tides in both the 1990 wet and dry 

I i seasons to provide calibration and validation data for the aDOm grid WAHMO tidal water 
'i quality model. The area covered by this model includes the proposed .airport site, and 
t.!h.e.._I.ClCll!!?n~. ofth~,m?!:!itori~~ sites used for the, m~eI:canbration'and validation as 

, shown on EXhibit 7.2. 'The EPD data i1natlie-WAHMO'modelvalldationdata have been'used 

, 
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to establish the baseline water quality in terms of the annual range a(ld mean values 
and also the variation within the tidal cycle. 

7.1.3 Mathematical Modelling 

Several mathematical models have been used to investigate the potential impact on 
various aspects of water quality, including sediment transport and dispersion models as 
described in Section 6 and a two-layer tidal water quality model. The tidal water 
quality model simulates the "steady state" variations In water quality during the 
period of a single spring tide or two neap tides allowing the effects of diumal 
phytoplankton activity to be observed. The model calculates the concentrations of 
dissolved oxygen, salinity, temperature, BOO, organic nitrogen, ammonia, oxidised 
nitrogen, chlorophyll a, suspended solids and E. coli in a uniform grid of 
cells. The original WAHMO model was based on 2S0m grid which had a boundary 
approximately 2km to the west of the Ma Wan Gap, thus excluding the proposed airport 
site. However a second hydrodynamic model, based on a 300m grid, and including the 
area to the north of Lantau Island (including the proposed airport site) has been 
developed. The tidal water quality model can be driven by this new hydrodynamic model 
and has been calibrated by EPD using the data referred to in Section 7.1.2. 

The tidal water quality model has been used to simulate the effect of the presence of 
the reclamation area on the water quality in the NWWZ. An initial comparison was made 
of the water quality under the scenarios 1987 loads, 1996 loads and'1'996 loads with the 
maximum reclamation area. Following the decision on the runway separation distance, 
the then recalibrated model was used to compare the water quality under the 1987 load 
condition and the 1996 load in association with the proposed reclamation. 

7.1.4 .' A.~'sessment of Marine Mud Qulllity 

Since the major impact of the dredging and "reciarnatiof' 'Norks:. arises as a :esC"! ol 
sediment suspension and dispersion, ,:the quality of marir,e mud to' "f;i) dredged :5 
important. Information on contaminant concentrations is also required in order to 
obtain approval for the spoil to be disposed of at a gazetted dumping ground. 

, 

Samples of marine mud from the airport reclamation area and from The Brothers, Urmston 
Road and Deep Bay gazetted marine borrow areas were taken by vibrocoring. The 
locations of the sampling stations are shown on Exhibits 7.3 and 7.4. Surface samples 
were collected from the top O.Sm of shallow cores, and a smaller number of full cores 
were taken through the marine mud layer with samples abstracted at 2m intervals down 
the vertical profile. The samples were analysed for heavy metals and total kjeldahl 
nitrogen (TKN) concentrations according to American Society for Testing· of 'Materials 
(ASTM) standard methods. Surface samples were analysed initially, While duplicates of 
surface samples and all core samples were frozen for future analysis as necessary. 

Site investigations for one other potential borrow area, East She Chau, excluded marine 
mud sampling. It was considered unnecessary because the surrounding areas (see Exhibit 
2.2) had previously been shown to be uncontaminated. 
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Water Quality 

7.2 Existing Environment 

7.2.1 Water Quality 

A comparison of the maximum values reported from the EPD monitoring stations NM1-NM5 
for 1989/1990 with the Water Quality Objectives (WQOs) in Table 3.7 suggests ·that the 
zone generally complies with the objectives except for pH and total inorganic 
nitrogen. There are occasions when the pH at the EPD monitoring sites has exceeded the 
value of 8.5. On one occasion, 11/9/89, a pH value of 8.87 at NM1 was associated with 
an elevated chlorophyll a concentration; such a link is commonly observed at times 
of high photosynthetic activity. The other non-compliant parameter is depth averaged 
annual average concentration for total inorganic nitrogen, with all stations exceeding 
the objective value of 0.1 mg N/1. Reported values range between 0.2 mg N/I at NM1 and 
0.4 mg N/I at NM5. It is therefore important to ensure that neither the construction 
activities nor the shape and size of the reclamation result in increases in the 
concentrations of inorganic nitrogen, Which is considered to be one of the major 
factors influencing the development of phytoplankton blooms in Hong Kong coastal 
waters. 

As indicated in Section 7.3, construction activities are likely to increase the 
concentration of suspended solids in the Water adjacent to Chek Lap Kok. The pattern 
of suspended solids concentrations at anyone particular location is complex and varies 
between wet and dry seasons, between spring and neap tides, between flood and ebb, 
slack and peak flow and with water depth. In order to examine the variations in 
relation to the influencing factors, the data collected during the intensive water 
quality surveys and the EPD data were ey.amined. The ranges, means and 95 percent 
""lues were calcu:ated for each of the seasol1/tide combinations and are shown in Table 
7.1, whitst the data ~()lIecterj. for 1989/90 froin the. EPD tmnitorinq ~!ations is shown in 
Table 7.2. T~es'e two data sets arecc?nsistent:andthe values can be'useiiJ as.ao.~aselir'b 
aga.inst which the results of the mathematical "0 modelling of tho dredging W'" mud 
disposal simulation can be compared. 

The gazetted bathing beaches on the southern coast of the New Territories have been 
previously classified as barely acceptable or unacceptable. Remedial measures are 
underway to improve the water quality at these beaches such that, in the 1990 EPD 
report on the Bacteriological Water Quality of Bathing Beaches in Hong Kong, 
Butterfly and New Cafeteria Beaches were classified as acceptable. The non-gazetted 
beaches have also been monitored and are classified as acceptable. 

7.2.2 Marine Mud Quality 

The results of the marine mud analyses are summarised in Table 7.3. The results show 
that the concentrations of heavy metals in all samples were below the Interim Guideline 
Values for significant sediment contamination. The spoR from these areas, and from 
the potential borrow area at East Sha Chau. has therefore been approved by EPD for 
disposal at a gazetted dumping ground. 

Concentrations of total nitrogen in samples from the airport reclamation area were 
relatively high, with a mean value of 580mg/kg dry weight 
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Ti., I"'e 7.1 
S/.J3pended Solids Statistics: Hourly Samples Taken Over Four 26-Hour Periods in 1990 

Surface Suspended Solids Concentrations (mgjl) 

Location. Wet Season Dry Season 

Spring Tide Neap Tide Spring Tide Neap Tide 

Wl Range 3 - 12 2 - 12 0-20 6 - 15 
Mean 7 7 7 9 
Upper 95%ile 14 12 36 16 

W2 Range 0-12 7 - 12 2 - 23 4 - 20 
Mean 5 10 12 11 
Upper 95%ile 20 14 23 20 

W3 Range o - 10 0-13 15 - 119 6 - 89 
Mean 2 9 41 27 
Upper 95%ile 8 25 133 224 ' 

W4 Range 8 - 65 6 - 21 0-157 0-45 
Mean 19 12 13 16 
Upper 95%ile 62 21 131 36 

W5 Range 0-42 7 - 20 0-35 0-14 
Mean 11 12 11 8 
Upper 95%ile 78 18 91 21 

Source: 1990 WAHMO SUNey Data 

Table 7,2 
Susp&nded Solids Statistics: Bimonthly Samples Taken; Over the "er/od Jail 1989-Apr 1990 

" .. " .", .. 

0.5 - 17 
3.0 

1.5 - 12 
5.3 

0.5 - 20 
4.3 

2.5 - 13 
5.6 

1.5 - 13 
5.8 

Notes: (1) Where Hf'O vaI ..... occurre<lln the daia Mt ... ..,. of D.5 mg/i th&If cl the 
. IaboraIDI')' ~ _ UNcI In the calcuLatIon 01 the me&I'I. 

(2) Slation ~ioIw aN shcMn on Exhibit 7.2. 
(3) o.ta _ ~ to nonnaIiN tM dlltrlbutlon. 

Source: EPD 

,_. 7-8 

2 - 17 2 - 18 
4.5 5.8 

0.5 - 24 1 - 33 
3.4 7.5 

1 - 13 3.5 - 27 
4.6 9.3 

2 - 23 2.5 - 30 
6.5 8.5 

1 - 18 1.5 - 40 
5.4 8.8 
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Water Quality 

Table 7.3 
Analytical Results for Surficial Samples of Marine Mud from the Chek Lap Kok 
Airport Reclamation Site and Marine Borrow Areas 

Site No. 01 Copper Cadmium Chromium Nickel Lead Zinc Mercury 

Stations 
. 

Chek Lap Kok 4 11 0.7 13 20 40 66 <0.1 

Advanced Works (7-16) (0,4-1) (11-15) (15-25) (32-58) (55-77) (<0.1) 

Are. 

Chek Lap Kok Main 36 15 0.8 20 23 41 76 0.08 
Reclamation Area (7.S-35) (0.4-1.3) (11-2S) (S.5-2S) (24-83) (26-103) (0.02..().15) 

Brother. Marine 10 19 1.3 13 21 50· 53 0.1 
Borrow Area (6.S~34) (0.4-2.2) (7-22) (14-27) (37-59) (30-82) (0.03-0.25) 

UrmBton Road Marine 15 22 0.6 18 24 45 63 0.18 
Borrow Area (S-49) (D.4-1.1) (13-27) (16-29) (29-81) (39-S3) (0.11..().33) 

Deep Bay Marine 15 17 0.6 19 20 47 70 0.14 
BorrO'N Area (7-33) (0.5-0.9) (14-23) (15-24) (39-55) (53-92) (0.Os-o.46) 

Interim Guideline -- 500 '15 ;500 500 200 2000 ·5 
Limits· . 
Note: Data given are mean and range of concentrations expressed as mg/kg dry weight. 

Sources: Greiner-Maunsell. 1991 and "Hong Kong Planning Standards and Guidelines. 1991 

: '. -,,_'("'~"~;:r4·'~~::'.;-J. ," ,', 
7.3 ,Watt., C;./!!ity Imp,,(:ts 
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7.3.1 Airl'ort Reclamatir;n Configuration 

TKN 
(mgNlkg) 

--

580 
(130-1000) 

600 
(2S0-1000) 

731 
(430-990) 

6n 
(450-1000) 

--

An intital assessment of the effects of the maximum and minimum airport reclamation 
configurations on water quality was carried out early in the study in order to assist 
in the decision on the runway separation distance. The recalibrated water quality 
model was subsequently applied to simulate the effects of the final reclamation 
configuration. The simulation series compared the 1987 baseline and the pollutant load 
for the 1996 Metroplan prediction. including the Western Harbour and Lantau Port 
developments. Pollutant loads from .the airport and New Town development were excluded. 
since the objective of the modelling at this stage was to assess the physical effects 
of the airport reclamation rather than operational impacts such as sewage discharge. 
The reclamation was modelled without a flushing channel between the southern boundary 
and North Lantau. to simulate "worst case' conditions. 

The recalibrated water quality model was thus re-run for wet and dry season conditions 
to simulate the following scenarios: 

,;: Scenario 1 
Scenario 2 

1987 loads without the airport reclamation. 
1996 loads with the North Lantau development and the final 1525m 
runway separation reclamation. ~'" 
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The model calculates the concentration of a number of water quality parameters; in this 
comparison the common indicators of water quality. dissolved oxygen (DO). biochemical 
oxygen demand (BOO). oxidised nttrogen. the faecal bacterium E. coli and 
chlorophyll a were used to highlight differences between the test scenario 
(ScenariO 2) and the baseline water quality condition (Scenario 1). The modelling 
results for each water quality parameter at given locations within the study area as 
shown on Exhibit 7.5 are described in the following sections. 

a) 

1!l 

• I Deep Bay 

~ i 
• • 
~ I Lung Kwu 
E Chau 

~. li> 23 

New Territories 

• Tuen Mun 

!I . 20 7 
c. ~ • 'tl 8 • 
~. er • 6 

I 
13 11. 

'0 21·t>o 
i 2i-r;:JJ. The Brothers 
- 16 1 -' • CL ..5 14 

f4 'i1 9 .17 • 

• • Ma Wan Chung 

Sha LoWan 

. Lantau Island 

Sham Tseng 
• 

2 4km 
!ww I 

Location of Time Series Points for WAHMO Modelling Exhibit 7.5 

Dissolved Oxygen (DO) 

The general pattern under dry season neap tide conditions was for the DO 
concentrations in both the upper and lower layers to decrease In· Scenario 2. 
The maximum decrease was of the order of 5 percent saturation. On no occasion 
were the predicted concentrations below the WaD values in etther the upper or 
lower layers of the model. Dry season spring tides gave small increases in DO 
throughout most of the area with the airport reclamation. The exception to 
this was in East T ung Chung Bay (positions 14-17 and 19) where the saturation 
values fell by a similar figure. to that during the neap tide. Despite the 
decline, the water quality would remain above the WaD limit 
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c) 

Water Quality 

For the wet season neap tide simulation, both the baseline and airport 
conditions showed no evidence of the strong dry season semi-diurnal variation 
in DO saturation. However, the common feature of a reduction in the percentage 
saturation was maintained in the wet season under the conditions of Scenario 
2. These decreases were as high as 10 percent at positions 14-17 and 19 but 
since the baseline condition predicted approximately saturation condition, the 
decrease did not result in the value falling below the WQO value o( 4mg/1 DO 
in the surface layer. Only at positions 11 and 23 were there relatively low 
values in the lower layer, but these values were common to both scenarios. 
Under wet season spring tide conditions, small increases in DO throughout most 
of the northeastern part of the area were predicted. This reflected the 
improvements proposed for controlling discharges in the areas adjacent to 
Victoria Harbour. The sites adjacent to the airport site showed no significant 
change from the baseline condition. 

Biochemical Oxygen Demand (BOO) 

Small increases and decreases in BOO occurred with the airport reclamation 
under dry season neap tide conditions. The changes were small, of the order of 
0.1-0.2 mg/I, and similar in magnitude to the limit of practical measurement 
of BOO. Most of the increases occurred in the east and north bf the area. The 
decreases were found in the closed embayment created by closing the channel 
between Chek Lap Kok and Tung Chung .... .An overall improvement in water quality 
was predicted under dry season spring tide conditions. The predicted values 
for the reclamation scenario were lower than for the baseline except at 
locations 20, 21 and 23, where water quality would be influenced strongly by 
the discharge from North West New Territories (NWNT). 

The reclamation simulation under wet season neap tide conditions predicted a 
small"'overall reduction ;n the BOO value' for the zone. The most· .significi;lllt 

.,0. :' redl.i'ctionsLwere:.foiJn.:i <e.' f'(lsi'i'Jt1S 14',1.T.and '9 in East T!)ng':':Chung\,'Bay:;;;As~, " 
. ,,', indicated" :abbvii;:",·th~ I~\je! 0(" DO" irr'·this· bay was il:so'reduced,,"" These,,: ."" 

coincident""reductions ~I)qg(lst tho.t the j\~shing of the bay will :·be"'·:reduc.ed" 
allowing a longer period for the organic material to be metabolised. As with 
DO, under wet season spring tide conditions, there was an overall improvement 
in water quality particularly in the north easterly part of the area. There 
was no deterioration associated with the the airport reclamation. 

Oxidised Nitrogen 

Under dry season neap tide conditions, there was a general increase in 
oxidised nitrogen concentrations of O.Olmg/1 throughout the area, with the 
exception of the four most westerly locations (18, 22, 24 and 25) where there 
was no change. The predicted increase was small, being within the accuracy 
of analytical techniques used for marine water quality monitoring. The 
concentrations predicted in both scenarios were lower than those observed in 
the field and reported by EPD. Similarly for the dry season spring tide, 
there was an increase in the concentrations although smaller in magnitude 
«0.01 mgN/I). In East Tung Chung Bay, the predicted increases were even 
smaller. 
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The concentrations of oxidised nitrogen in the wet season were strongly 
influenced by the concentrations in the Pearl River. Examination of the 
concentrations at positions 18, 24 and 25 showed wet season values of O.lmgN/1 
compared with the dry season values of 0.05mgN/1. There was no evidence of a 
diurnal or seml.<fiumal pattern at these positions while at positions 1-8, 21 
and 22 a marked seml- diurnal pattem existed. The high values, similar to 
those in the far western (Pearl River) positions, occur at low water 
indicating that it is Pearl River water which gives rise to the high values. 
At positions 14-17 and 19 the values fell to less than O.Olmg/1 and these were 
associated with high levels of oxygen saturation indicative of elevated 
phyloplankton productivity. 

Small decreases in concentration were predicted for the wet season spring tide 
condition at the northeastern end of the area where water from Victoria 
Harbour flows in. The conoentrations in the bay formed at Tung Chung were low 
compared with those in the more open part of the zone. 

E. coli 

The general pattern under dry season neap tide conditions was for numbers of 
E. coli in the eastern half of the area to decrease and those in the 
western half to increase, this being associated with the increased loading 
from the planned outfalls from the NWNT. The significant positions with 
regard to numbers of E. coli were 3, 9 and 10, the latter being adjacent 
to the gazetted Butterfly Beach,,· Butterfly Beach would meet the Bathing Beach 
Bacterial Count Criterion of i <i 000 E. coli /100ml (although the oriterion 
is only applicable during the oathing season of March to October). Location 3 
would also comply but 9 would fail. 

For the dry season 'spring tide and under wet season conditions, the overall 
iilffe(;\ was a decrease in concentration of faecal bacteria, but. with positions 

. "i;,. "20-23 showing increases due to th3 NWNT outfalls. Wi,le.l;l.the,;thte:.. bsach 
!··<·>c·;·',locatiO!1s· 3, 9 find 11) "':'!re examiJied .0"-''1 :o:':~tion ;< was .JCl(Jnd,io.i:.onlPIY, wi:~1 

f.·c., ..... ",.,. thili'oeach st:lrJd~rd in !he dry season: wtlile iocations 3 al'ld'.9:·wpuld:.CQrIlply> 
.~~> ... 't'h"e"'w"'e' t's·eaoor-,. . .. ... 

e) 

0.1 n'!i-')"~ki,~-ti:' 

Chlorophyll a 

The area showing the most significant increases in this parameter under dry 
season neap tide conditions was that containing locations 14-17 and 19, East 
Tung Chung Bay. In this area the ooncentrations increased by up to a factor of 
3.5 in the inner part of the bay; rising from a tidally averaged value of 2 
ug/l to 7 ug/I. Increases also occurred in East Tung Chung Bay 
during spring tides. Because the flushing of the bay would be greater with a 
spring tide, the effects were less marked; with only the two innermost 
locations, 17 and 19, showing significant increases. 

The effects seen in the dry season neap tide case were also seen in .the wet 
season. The greatest increases were found at locations 17 and 19 in the inner 
part of the bay. At position 17 the inceases were in the region of 2-3 
ug/I while at position 19 the maximum concentration increased from 20 to 
30 ug/1. 
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Water Quality 

As in the case of the wet season neap tide, the concentrations in the area as 
a whole were elevated on spring tides due to the increased water temperature, 
solar radiation and nutrient input from the Pearl River. The differences 
between the baseline and post airport reclamation concentrations which were 
seen in the inner part of Tung Chung Bay were not evident with the spring 
tide, again due to the greater flushing of the bay in comparison to a neap 
tide. 

Significant Effects 

The most important effect which may give rise to significant changes In water quality 
is the increase in chlorophyll a which was predicted to occur in the newly formed 
East Tung Chung Bay. The increases in chlorophyll a were predominantly associated 
with neap tides rather than spring tides. In the case of the former, the flushing of 
the bay will be less than with a spring tide and may resutt in a longer residence time 
allciwing the phytoplankton to grow to higher numbers. The concentrations predicted 
during the wet season neap tides are high for coastal waters. At the present time 
there exists no mathematical model Which is capable of predicting, with any degree of 
certainty, the succession of species of phytoplankton which will develop in response to 
changes in loadings or retention times. 

Hong Kong's near shore waters are known to have the potential for the development of 
·red tides·, some of which are known to contain species of phytoplankton which are 
toxic. The possibility that such ·blooms of ,algae could develop in the bay must not be 
discounted. 

The major sources of dissolved inorganic nitrogen, the nutrient considered to be the 
main factor controlling phytoplankton growth in Hong Kong waters, comprise a large 

n',,' ,number of both diffuse and point sources outwith the East Tung Chung Bay. These are 
• ,,'.'!"i(lifficult tc control. Furthermore examination of thl;! n!troge[1.and chlorophyll a 

,··.·;..:.,'p.~~ictions :'J~ other parts of.·the. Zllne do rI'J! .• indiCate"tn~t't.hilre is an oVi)rall 
.' :~':'."i'1:C;:::;"~ihcfeiisi!:in I;,,, nL~rogdn "Ioadirig':to ::t06 ,lien. Appariii)ili:as\a:~'riisuii"df thf:i :je;;:l:':~GJ ,'" '''':,.,:c.'',:f.,:,.,;r;.,:." n! '" ·:.:i;;:flushi~g in the bay d~& le the dOS,li;'''' of the charlnel beiW~e,;;:l'~,n~,9~q;rg<;1110 '~\Ekcap 

Kok 1I',e; e is an increase in chlorophyll a. ',' " .. ,," 

n 
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n 
n 
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7.3.2 Dredging and Mud Disposal 

Increases in concentrations of suspended solids will be the most significant impact 
arising from dredging, borrowing and disposal operations during the construction 
phase. Increased suspended solids concentrations will also be generated by land· based 
construction work, but to a lesser extent. Potential impacts associated with increased 
suspended solids concentrations inclUde stimulation of phytoplankton growth due to 
increased nutrient availability from disturbed sons and sediments; toxicity arising 
from release of heavy metals or other cont,!minants from dredged spoil; elevation of 
particulate matter in the seawater supply to Castle Peak Power Station which could 
block filters and damage cooling water intake pumps; and Impairment of feeding and 
growth efficiency of commercial stock at oyster beds in Deep Bay and the fish culture 
zone at Ma Wan. 
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Nutrient Loading 

Disturbance of Chek Lap Kok's existing soils will mobilise fine solids which may be 
carried either by streams or direct run-off into the nearshore waters. The soils in 
the cultivated areas at Fu Tel Wan and between Cheung Sha Lan and Sham Wan Tsuen 
(Exhibit 9.1, areas designated 5 and 6) will contain elevated levels of nutrients and 
in particular nitrogen. The streams draining the area at Fu Tei Wan discharge into a 
section of open coastline which will allow significant dilution of any nutrients 
released from the disturbed soUs. The surface waters draining the northern area 
discharge into the relatively enclosed Sham Wan where an increased nutrient level could 
stimulate the development of a localised red tide. 

During dredging, the disturbance of the existing fine marine sediments will mix the 
interstitial waters with the main water column. Where sediments are contaminated 
through eutrophication or industrial activity the interstitial waters may be 
contal1)inated. The impact may be in the form of the release of nutrients which may 
stimulate phytoplankton growth or the release of toxic substances such as heavy 
metals. Results of analysis of sediment samples taken in the region of the airport 
site indicate that the sediments are uncontaminated. Nutrient concentrations, however, 
are relatively high and the potential impact on water column nutrient concentrations 
from disturbance of the sediments has therefore been assessed. 

Calculations were based on the mean value of 580mg/kg TKN and best estimates by the 
dredging engineers of the type and number of dredgers and the associated dredging rates 
and losses. Nitrogen leadings of 3,767 kg/month were calculated for early phases of 
the reclamation, when up to three grab dredgers could be working in shallow water, and 
up to 17,328 kg/month for later stages when four trailer hopper dredgers could be 
operating. The significance of these loading rates in terms of potential phytoplankton 
stimulation, represented by chlorophyll a concentrations, was determined using an 
empirical model developedJn studies commissioned by EPD on the environmenrn! i[!,IPflO\S,:,!," 
rJf fish c:J.lturezones;'.r;:"The:"I:r',:xk' relates the annual,,,are,, loading C'f nitrggen,;lnto..·a',·':i;" . 
Day . to' a! flushing-cQtrectEit'!" :alinu.:' Jepth-average :inorganic nit,\JgG.I.conCerjtr'!!)oPd,liInP",,;.jjo,;l:,,:i: 
thence to an annual chlorophyll a ccr.·;emration. "'ih \.'li,";;;;:""': ' 

The flushing correction factor, 'P, is calculated from simply derived morphometric 
parameters of the bay; width at its mouth, length, average depth and the maximum tidal 
range. 

In examining the effect of additional nitrogen loading from the dredging activity it 
was assumed that two separate bays existed. The seaward ends of the .bays were defined 
by lines connecting the NE tip of Chek Lap Kok and Pak Mong to form the east bay and 
the NW tip of the island to a peninsula west of Sha Lo Wan to form the. western bay; 
there was no hydraulic connection assumed at Ma Wan Chung. The"P value for these two 
bays was computed as about 1.5, indicative of being well flushed. 

The nitrogen loading from the existinQ fish culture zone at Tung Chung was computed for 
the previous stUd);, and represents an annual areal load, if applied to either of the two 
bays, of 2.0 g/m'y. The loadings due to release of nitrogen from three grab dredgers 
and four trailer dredgers are calculated to be 6.3 and 28.8 g/m2,f respectively. 
Using the relationship between loading and flushing-corrected concentration of total 
Inorganic nitrogen, these loadings represent annual depth average concentrations of 
0.2, 0.33 and 0.62 mg/I respectively. 
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Water Quality 

The' previous studies indicated that there was a critical region in which existed a 
threshold for stimulation of enhanced phytoplankton production; this region lies 
between the values of 0.4 and 1.0 mg/I. The loadings from the existing fish culture 
zone and from the three grab dredgers both result in concentrations which lie belOW 
this threshold region. 

The effect of four trailer hopper dredgers operating would be to produce concentrations 
which lie within, but not above, the threshold region. However, the assumption of no 
hydraulic connection at Ma Wan Chung represents a "worst case' scenario and there will 
thus be a greater degree of flushing than is allowed for in the model, which will 
reduce the magnitude of the loading. This will move the effect of the additional 
loading towards the lower end of the threshold region reducing the risk of Increasing 
phytoplankton growth. 

Suspended Solids Concentrations 

The most significant construction activities which will impact on water quality are 
associated with the removal of the unconsolidated marine deposits followed by their 
replacement with marine sands. In addition to local efiects resulting from dredging 
and backfilling, there will be effects at the locations from where the marine fill is 
extracted and the borrow pits which are ba\::kfllled with the surface sediments' removed 
from the reclamation area. The locations of the borrow areas were previously shown on 
Exhibit 2.2. These possible effects have been investigated using a sediment 
dispersion, transport and deposition model, the results of which are summarised in 
Section 6 of this report. 

Model simulations. of the following drqqgirig;.{qumpk!Cl find borrowing activities \<;I;)r9 
carried out: 

Three gre.b :.,;·edgers operating at tlieairport site in shallow ",,,1',,1': . 

Four trailer dredgers operating at the western end of the airport site. 

Dumping at the entrance to Deep Bay from three grab dredgers. 

Dumping at maximum rate at the entrance to Deep Bay. 

Dredging of overburden in Urmston Road borrow area. 

Overflowing of silt from hoppers or barges during dredging for fill at Urmston 
Road, Deep Bay and The Brothers borrow areas. 

Simult~neous overflowing of silt from hoppers or barges during dredging for 
fill, and dumping of marine mud, at different pits within The Brothers and 
Deep Bay borrow areas. 

The prinCipal sensitive receiver in the area which is likely to be affected by 
increases In suspended solids is the China Ught and Power (CLP) Power Station at 
Castle Peak. CLP have expressed particular concern over activities within a skm radius •. .",j,; 
of the power station .and· have- specified··a' toleriiblethreshold limit of 150 mg/I····'· ','''' , i! 
suspended solids concentration for their cooling water supply. Exhibit 7.1 shows the ;; ,f;! 

" : . ~ !1 
'; '~J, 

_'\ 7-15 
.,il:itiW, 
, .,l), ,~,;,-.. 



" 

r 
r 
\ 

r 
I 
I 

r 
I 

r 
I-
I: 
r. 
I . 

1:, 
,-, 
I 
I . 

r 

I: 
. ..,'. 

I: 
r 
n 
r 
I' 
I . 

I: 
[. 

r , 

waters contained within a 5km radius of the cooling water intake at Castle Peak 
together with the position of the airport reclamation associated with the maximum 1525m 
runway separation. These two areas do not overlap. Of the simulations above, only 
dredging of overburden and overflowing of barges during loading of fill at Urmston Road 
fall well within the 5km radius of the power station cooling water intake. 

The monitoring location closest to the power station for which within-tide' suspended 
solids concentration data are available in the present data set is W5, as shown 
previously on Exhibit 7.2. The range of values observed together with the statistics 
have been given previously in Table 7.1. These values were used In conjunction with 
the sediment plume model predictions for the wet season spring tide to determine the 
ultimate water column concentrations in the vicinity of the cooling water intakes. 

Concentrations were also simulated at a point in Deep Bay in the area occupied by the 
commercial oyster beds which are shown on Exhibit 7.S. The feeding rate of filter 
feeders, of which oysters and mussels are typical examples, is influenced by the 
concentration of suspended solids in the surrounding water. Large mussels (7cm) , which 
would be expected to behave in a similar way to' oysters, begin to show a reduced 
feeding response when exposed to water containing suspended solids in excess of 100mg/1 
and inhibition of feeding in excess of 200mg/1. The potential for inhibition of filter • 
feeding by the oysters in Deep Bay was therefore also considered. 

Guang 00n9 Sheng 

i 

New Territories Legend 

tz::ZI Oyster Bed 

l::ii,iffiml Fish Pond 

Location of Oyster Beds and Fish Ponds in Deep Bay Exhibit 7.6 
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Water Quality 

Dredging Activities at the Airport Site 

Two dredging scenarios at the airport site were considered, the first involving. three 
grab dredgers working in the shallow waters immediately to the west of Chek Lap Kok and 
the second four trailer dredgers working in the deeper waters further west (see 
Exhibit 6.S). With the three grab dredgers working in shallow water, the contour 
bounding the 2.S mg/I increase in suspended solids In the surface waters remained close 
to Chek Lap Kok and predominantly within the reclamation area. At no state of the tide 
did the plume approach within Skm of the power station. Sediment deposition was 
predicted to occur predominantly within the footprint of the airport reclamation and so 
would be removed during the normal dredging operations (see Exhibits 6.6 and 6.10). 

The area of impact represented by simulating four trailer dredgers was much more 
extensive since the working area lay further to the west in an area of stronger 
currents. The concentration contours indicated that the disturbed sediment would be 
carried into the Skm zone but at no state of the tide did the 0-2.S mg/I contour 
approach the power station intakes. The plume however did move in a southwesterly 
direction along the coast towards the village of Tai O. The contours indicated that at 
peak ebb flow, concentrations in the region ofTai 0 could increase by up to 2.S mg/1. 

Dumping at the Entrance to Deep Bay 

These activities also lay outside the Skm IihJit but because the dumping was simulated 
within about 1 km of the limit, and also' in an area of strong currents which pass 
adjacent to the power station site on the ebb tide, the sediment plume did enter the 
zone (see Exhibit 6.8).· Three ·spot· locations were selected at which to plot the 
within-tide variation in suspended solids. These were the monitoring station WS (see 
.Exhibit 7.2) and two arbitrary locations selected immediately adjacelot to the power 

r\'siiition stt~ (referred to "IS A and B).. The predicted concentration'ln(;;~"8aS which 
'. \.y!Quld·. take".piacp. at tt!Gile ti)f~~.I?pati""~·. can bE:comparep' w~~J,~the o::;o":i";';;:!. 
': :""'coricelitrations' at station W5, as ds'piC:ted in Table 7.4. Pr9dibt'ed·ditirhal:susps,",,,ej 
. ······solidscciricentration al1l)cations A and B are illustrated on Exhibit 7. 7: ·'''"''''9··(i:n;~.·: . 

It is clear that the predicted maximum concentration increases in the surface layer, 
typically 8m, are comparable to the ambient maximum values; the tidally averaged 
increases will be less than the maximum predicted' values and would not be expected to 
cause suspended solids concentrations near the power station to exceed the tolerable 
limit of 1S0 mg/1. 

The simulations of dumping at Deep Bay indicated no significant movement of the 
sediment plume or areas of increased sediment deposition in the vicinity of the oyster 
beds. 

Dredging in the Urmston Road and Deep Bay Borrow Areas 

Parts of these borrow areas lie within the Skm radius of Castle Peak and as such have 
greater potential for causing impact on water quality at the power station. The level 
of the cooling water intakes is -7.2m thus they lie within the surface layer of the 
model. 

l}P, . 
. !kii'; 
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Table 7.4 
Increases in Suspended Solids Concentrations Resulting from 
Dumping Operations at the Entrance to Deep Bay 

Observed Suspended Maximuni Predicted Increases In 
Solids Concentrations Suspended Solids Concentrations 

at W5 (mgn) (mgll) 
Operation Seasonmde WS A 8 

mean range surface bottom surface bottom surface bottom 
layer layer layer layer layer layer 

Dumping from three wet spring 11 0-42 0 2 2 2 1 2 
grab dredgers 

wet neap 12 7-20 0 0 0 0 0 0 

dry spring 1 0-35 0 0 0 0 0 0 

Maximum dumping rate wet spring 11 0-42 2 15 23 28 4 8 

Source: Greiner-Maunsell, 1991 

Dredging of the overburden in Urmston. i:!oad had little effect on the concentration of 
suspended solids at locations A and B. The increase in the surface layer due to the 
activity was generally less than 2.Smg/l; the increases in the lower layer were 
greater. For a period of 6 hours during the peak -ebb, the concentrations Increased in 
the lower layer to Smg/I, and approached 1Smg/1 for a very short period. This level of 

~, .. , ;',_" increase' in the upper layer lies well within the' variaticms which occur naturally. 
~': ::*~~"",?(Y -> "!l~ How3ver, ~!.I'!"g sand dl'edk;ln~ operatior:s at A~nlls,tpn, ';.Road;"'. wnere silt W'~S simulated 
:(~;;I~~'ii"~::.:~(~S.-:<'\--!:·;-<f~(.i~Ch"~r~:'''Wil':; ~71J(i~ .. 'dle-.<b~rge:~7:·t •. ~ tf;~·f'~~a~e.;: 'wer~-"-~Pr:~,gt~ ~-tp:;:}'be.:,gre~ter ~'1t~ ~.Q. :?~.}~,i~~'i<'~T<'~:·" 

>J' fo; a !(JLg~; r per~:,.j. 
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I 

I I _ 

At both locations A and B the average increase over the the tidal period ir. the upper 
layer was of the order of Smg/I wtth maximum increases of 1 Dmg/I during the peak ebb 
tide.' The increases in the lower layer were higher reaching 3S mg/I at the peak of the 
ebb. Since the cooling water intakes are in the upper layer, the general increase of 
Smg/I should not cause significant adverse effects on operations at the power station. 

Simitar operations in the southern part of the Deep Bay borrow area were predicted to 
give increases In the upper layer of approximately 2 mg/I with increases of up to 8 
mg/I at the peak of the ebb tide. The corresponding increases in the lower layer would 
reach a maximum of 25mg/1. Dredging at the northern end of the Deep Bay borrow area 
would have a similar effect on the suspended solids concentrations wtth a maximum 
increase in the upper layer at the peak of the ebb tide of 12mg/l. 

Wtth' regard to possible effects on the oyster beds in Deep Bay, the dredging of sand in 
the Urmston Road and Deep Bay borrow areas Indicated movement of sediment into Deep 
Bay. Concentrations of suspended solids In the water column over parts of the oyster 
beds showed increases as indicated in Tables 7.S, 7.6 and 7.7 respectively. Diurnal 
concentrations of suspended solids predicted at the oyster beds in Deep Bay during 
dredging for fill in the northern part of the Deep Bay borrow area are shown on Exhlbtt 
7.8. . 
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Station A (Coordinates: 809472E, 825914N) 
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Tab/e 7.5 
Increases in Suspended Solids Concentrations at Deep Bay Oyster Beds 
Resulting from Fill Extraction at Urmston Road Borrow Area 

State ofTide Layer Increase in Suspended Solids Areas Affected 
Concentration (mgll) 

HHW surface 0 None 

bottom 0 None 

Peak Ebb surface 2.5 Several at head of Deep Bay 
Small areas off Pak Nal and Lau Fau Shan 

bottom >10 Small offshore area between Tal Shul Hang 
and Sha Kong Mlu 

LLW surface 0 None 

bottom 2.5 Small offshore area between Tal Shul Hang 
and Ngau Hom Sha 

Peak Flood surface 2.5 - 5 Most of offshore area 

bottom >10 Small offshore area between Tal Shul Hang 
and Sha Kong Mlu 

Source: Greiner-Maunsell, 1991 

Tab/e7.6 
Potentia/Increases in Suspended Solids Concentrations at Oyster Beds in 
Deep Bay Resulting from Dredging at Outer Deep Bay 

State of Tide Layer Increase In Suspended Solids Areas Affected 
Concentrat'on Jmg/I) 

HHW 
I 

surface :",';"-, 0 None 
I , 

blJ~tom' '. ··>-,-':~·,b i, '" None ",:) .. ,,:--,": - '"., . . , . . "C' ,,,- ~ . - -:-,.--_._---,. 
LLW surface ' , "",. ",' 0 I No:,'~ 

bottom 2.5 I Small offshore area between Tal Shul Hang 
and Ngau Hom Sha 

Source: Greiner-Maunsell, 1991 

Table 7.7 
Potential Increases in Suspended Solids Concentrations at Oyster Beds in Deep Bay 
Resulting from Dredging at the Northern Part of the Deep Bay Borrow Area 

State of lide Layer fncrease In Suspended Solids Areas, Affected 
Concentration (mg/f) 

HHW surface <10 Small offshore area between Ngau Hom Sha 
and Lau Fau Shan 

bottom <10 Small offshore area between Tal Shul Hang 
and Sha Kong Mlu 

LLW surface <10 Small offshore area between Tal Shul Hang 
and Sha Kong Mlu 

bottom <10 Narrow offshore area between Tal Shui Hang 
,,-.' " .. , , and Ngau Hom Sha 

, ' 

,R" Source: Greiner-Maunsell, 1991," .. : "'" • _ ,.t,.' " 
'I.:!'t .. ~·· .: - ,;,\ >".'r-.}::~ >"""r.' ",. ,', "":'fl\-' ,,,,::8\. ~'!;·.I;::.jL '~,;,,'.'.'I"' 
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Exhibit 7.8 
Predicted Increases in Suspended Solids Concentrations Near 

Deep Bay Oyster Beds Resulting from Dredging for Fill at Deep Bay Borrow Area 



~ 
r 
I , . 

r , 
l , 

r 
r 
n 
n 
n 
n 
l 
r: 
! 

,.... 
.1 

I 

r 
r-

[, 

n 
n 
r: 
I 

, 

I 

r 
I 

, 

n 
r; 
I , 

,~, " 

Depth averaged concentrations of suspended solids in Deep Bay for 1988 reported by EPD 
are as follows: 

Inner Deep Bay 
Outer Deep Bay 

Range 6.5 - 210 
Range 2.5 - 31 

Annual mean 40.8 mg/I 
Annual mean 13.5 mg/I 

From these data it is clear that the concentrations in inner Deep Bay are at times In 
the range which is likely to be Inhibitory to the maximum feeding efficiency of 
oysters, while in outer Deep Bay the concentrations are satisfactory. The predictions 
of the sediment transport model indicated that there will be increases in suspended 
solids concentrations but these occur for only part of the tidal cycle and In magnitude 
are insignificant when compared with the maximum concentrations which occur in the 
absence of the dredging activities. 

Dredging at The Brothers Borrow Area 

Dredging at The Brothers borrow area, which is outside the 5 km radius of Castle Peak 
Power Station, was predicted to cause transient increases at the power station cooling 
water intakes of less than 5mg/l, which are not regarded as significant. 

Impacts from dredging on the Ma Wan fish culture zone would also be unlikely to be 
significant Dredging of marine sand at the borrow area would increase ambient 
concentrations by less than 10 mg/I on the ebb tide when the dredger was working at the 
eastern end of the borrow area. This can be compared with measured background 
concentrations ranging from 0-20 mg/i. It is understood from discussion with AFD !hat 
an upper threshold limit of 100 mg/I suspended solids is appropriate for the species of 
fish CUltivated. Thus, although local suspended solids concentrations may increase 
over part of the tidal cycle, they would not be expected to approach the critical 
threshold limit. The fish culture zone at Ma Wan, even with additional cage rafts 
relocated from Tung Chung Wfi,n, should not therefore be subject to unacceptable adverse 
effects. 

':CL':-;'~,:nc~ iJredging .and DUmping at The Brothers and.DeepBayB,o,,£'" /' -',",~ 

Simulation 01 simultaneous dredging and dumping within"differel1t ~ii~ ;;, P,s Brothers 
and Daep Say borrow areas showed that suspended solids concentrations a! ~tations A and 
B would increase by less than 10 mg/I, averaged over the water column. This would not 
be expected to cause adverse effects on the cooling water intakes at Castle Peak Power 
Station. 

Suspended solids concentrations in Deep Bay were predicted to increase by less than 10 
mg/I although higher concentrations would occur over part of the tidal cycle in the 
vicinity of the dredgers and in the north western part of Deep Bay. The elevated 
suspended solids concentrations in the north west are attributed to deposition of 
sediment in shallow water at some stages of the tide and subsequent resuspension once 
the tidal currents are sufficiently strong. 

Simultaneous dredging and dumping at Deep Bay and The Brothers borrow areas would not 
be expected to cause adverse effects on the oyster beds in Deep Bay. Concentrations of 
suspended solids .showed increases as indicated in Table 7.8, i.e. generally less than 
10 mgjl. I ncreases of over 10 mg/I would be experienced over a 'small area of the 
oyster beds for part of the tidal cycle, but in compa~ison to the ambient range, these 
are unlikely to be significant. Similarly, increases of over 10 mg/I would occur at 
!he . Ma Wan .. fistl. culture zone.at low water, reducing to less than 5 mg/I during the 

. flood tide. In consideration of the tolerable threshold of 100 mg/I for caged fish, 
this would not be expected to cause adverse effects. 
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Water Quality 

Table 7.8 
Potential Increases in Suspended Solids Concentrations at Oyster Beds in Deep Bay Resulting 
from Combined Cycle Dredging and Dumping at The Brothers and Deep Bay Borrow Areas 

State Of Tide Layer Increase in Suspended Solids Areas Affected 
Concentration (mg/I) 

HHW surface 5-7.5 Offshore area between Tai Shul Hang and 
Ngau Hom Sha 

Peak Ebb surface 5-7.5 Small offshore area at Tal Shul Hang 

LLW surface <5 Offshore area between Tai Shul Hang and 
Lau Fau Shan 

Peak Flood surface >10 Small area offshore from Sheung Pak Nal 

1 - 10 Most of offshore area 

Source: Greiner-Maunsell, 1991 '. 

7.3.3 Construction Site Runoff 

During the site preparation and subsequent infrastructure development, local water 
quality may be affected by drainage from the following sources: 

rair.~"411 :llno~ from excavated c.:'-~~ r.f Ct!ek:, Lap~,.K,C;>I<" ,ana 'new .. ~cle>m~tk>~ . 
,.·k, ,ar6~~. anG ,-"'-', ".',", 

waler darNed irom dust suppression equipment at concrtlt~ bat..:hing ;;Iants arId 
gene~,,1 ilaul/site roads. 

The most likely pollutant from the above sources will be suspended solids, but 
accidental discharges of fuel, oil, grease, lubricants and solvents from construction 
plant and storage/maintenance areas may occur occasionally. Control of such hazardous 
materials is addressed in Section 11. 

It is probable that two dedicated batching plants will be required on site at the 
Advanced Works area to meet the demands for concrete during the early pbases of' 
construction. Additional batching plants will be sited on the reclamation as BIC 
activities are initiated. Water will be used in large volumes for dust suppression 
purposes at these plants and for damping of paved areas, rinsing of truck exteriors and 
as washwater for mixer truck interiors. The amount of suspended solids In the water 
may cause potential turbidity problems in open water and blockages In closed drainage 
systems. Runoff from excavated slopes and exposed site areas Is also likely to cause 
elevated turbidity in nearshore areas, especially during heavy rainfall. 
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7.3.4 Sewage Flows and Loads 

During site preparation, there will be about 500 workers per shift on site, with 
.approximately 100 accommodated at Chek' Lap Kok. During construction of the airport 
buildings and infrastructure, it is estimated that up to 10,000 workers will be on site 
daily. Estimates of the sewage flows and loads which will be generated by these two 
groups of workers are given in Table 7.9. The values were obtained using 1996 flow and 
load factors from the Sewage Strategy Study (1989). 

Table 7.9 
Sewage Flows and Loads Arising from Construction Workers at Chek Lap Kok 

Source Flow BOO TKN E. coli 
(m'/d) (kg/d) (kg/d) (count/d) 

Site Preparation Contract 95 52 10 5 x 10" 
Workers , 

Building and Infrastructure 600 340 67 3.5 x 10" 
Contract Workers , 

Sources: Sewage Strategy Study, 1989 and Greiner-Maunsell, 1991 

The pollutant loads arising from the site preparation workforce will be of a similar 
order of magnitudfl t'J those previollsly generated by the. inhabitants and livestock on 
Chek Lap Kok.·. A"'resident ,"aDulation 01 200 people al1rf, say, 200 pigs woul,p. havE! , .. 
produced SOD 10aPs.cif ~pproxirr,<'1e1y~!l ke/d ~Hd TKN !oapsoi~"'!>(fl"imatell';:; .kgt.(:L,,'O:".:.,·(i .... ,~ ... 

7.4 Mitigation Measures 

7.4.1 Airport Reclamation Configuration 

Maintenance of the present flushing regime of East Tung Chung Bay must be considered as 
the most effective means of controlling the growth of phytoplankton in the bay, This 
could be achieved by the construction of a suitably designed channel between the 
existing coastline and the airport reclamation. The preliminary calculations carried 
out to determine the peak ebb and flood discharges and also the residual discharge 
through the existing channel as shown in Section 6 indicated that the existing bay is 
quite well flushed by the flow between the mainland and Chek Lap Kok. Providing those 
flows are not reduced by more than' 15 percent following the construction of the 
reclamation, siltation pattems and water quality are unlikely to be. affected. It is 
therefore recommended that an artificial channel be included in the overall design of 
the reclamation to maintain the present flows and prevent enhancement of phytoplankton 
growth. 
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Water Quality 

7.4.2 Dredging and Mud Disposal 

Simulation of the effects of dredging, borrowing and disposal operations suggests that 
water quality at sensitive receivers will not deteriorate beyond tolerable limits. 
Predicted impacts are generally within the range which would be experienced under 
ambient conditions. Nevertheless, it is recommended that water quality is monitored 
during the course of the works to ensure that unacceptable conditions are not 
generated. The recommended monitoring programme is described in Section 7.5. 

A restriction on sand dredging at Urmston Road and Deep Bay during the peak of the ebb 
tide would minimise the potential for adverse effects at the power station, and could 
be considered as a remedial measure if the water quality monitoring programme suggests 
that suspended solids concentrations are likely to approach the threshol~ limit. 

,. .'-'{ ,1 __ ' 

7.4.3 Construction Site Runoff 

To minimise construction site runoff and its associated impacts, it is recommended that 
drainage from exposed site areas should be channelled to a series of sediment traps 
comprising below ground tanks separated by baffles that reduce water velocity 
sufficiently to permit the majority of the solids to be deposited. Maintenance of the 
sediment traps on a regular basis through frequent digging out is essential, since 
progressive volume reduction reduces their removal efficiency. 

No water from the batching plant shOl!ld be discharged directly to sea. All areas 
surrounding the batching plants will be concrete paved (thus enabling easier dust 
suppression);. with all hard standing areas being laid to fall to specially constructed 
settlement tanks. Washing down of haul vehicles or wheel wash facilities will also be 
located in areas where collection and subsequent sedimentation of suspended solids is 
possible. All, y;.,icr should be recycled and used for further dust suppressic.~'1 '1nd 
ril)sir!gi purposes. 'IJepen,:ing upon the volume ofco.-;cr'lte being prodl,ic;:ed' ,and tl:le siz" 01 
ijie~settlemenLtanks,'I,disp'Jsal of acciJmulaied' so,;.:13 '0 i;~:uPl'ler'YJayefS'.of.."the. 

,reclamation or later to 1:;!l{Jji!' will be required 0!1(;f) everyone to four,' wee,ks,,', The 
sedimentation' 'and 'Water rE<.::ycling systems must be maintained on a regular " bilSis "\v 
ensure that they are effective. 

Should any washwaters or other wastewaters be discharged to sea, they will require to 
be licensed, under the WPCO and to comply with quality limits specified in the 
Technical Memorandum on Effluent Standards (TMES), 

7.4.4 Sewage Treatment and Disposal 

The sewage treatment works serving the airport and New Town will not be commissioned 
until 1997. Temporary sewage treatment facilities will therefore be required during 
the construction period. 

Portable facilities have been provided for under the Advanced Works Contract, and will 
be extended to cater for the additional workforce under the SPC. For the BIC, each 
contractor involved should be required to provide portable sewage facilities and to 
anrange appropriate collection ilnd disposal facilities, i.e, pumping out into 

,collection vehicles and barging to an off-site disposal facility. It is possible that 
!he Site Prsraration Contractor may provide a co-ordinated service for collection . and 
disposal to the individual BIC contractors. 
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7.5 Monitoring 

An EPD-approved water quality monitoring programme should be carried out by the 
Engineer's environmental site staff, using facilities and equipment provided under the 
SPC. This should involve monitoring of dissolved oxygen, temperature and turbidity at 
three depths at 4-6 sites around each gazetted area to establish background conditions 
prior to works commencing; compliance during the progress of the works; and as a final 
check on water quality once the scheme has been completed. Monitoring should be 
carried out on mid-flood and mid-ebb tides, when the extent of sediment plumes would be 
expected to be greatest, at a frequency of three days per week. Monitoring stations 
should be located to reflect the positions of sensitive receivers relative to the 
impact zones and should permit sampling to be carried out both inside and outside areas 
affected by sediment plumes. This will give an indication of the natural variation in 
local water quality in unaffected areas 'up current' of operational vessels. Where 
results from the monitoring programme indicate a deterioration in water quality, the 
Engineer should instruct the Contractor to adjust the operation of his plant and his 
working methods, IT necessary, to ensure that his actions are not contributing to the 
deterioration. 

Additional monitoring should also be carried out when dredging or dumping vessels are 
active within the 5km radius of Castle Peak Power Station, in order to ensure that the 
works do not cause adverse impacts on the cooling water systems. CLP have indicated a 
preferred form of monitoring for this purpose. On this basis, it is recommended that 
monitoring should also be carried out at two points 100m offshore from the A and B main 
cooling water intakes; on a direct line between each intake and any dredging or dumping 
vessel operating at the time of monitoring. Turbidity should be determined daily at 3m 
intervals down the vertical profile at each station, and where a reading equivalent to 
150mg/1 suspended solids or greater is recorded and confirmed by a second. reading 
within ten minutes, the Engineer should initiate immediate action to minimise the 
suspended solids concentrations arising from airport related dredging and dumping 
operations. 
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• 

• 

Lantau Island 

Airport site: 1,248 he:-"~.res 

one quarter former 'sl~nds; 
three quarters reclaimed. 

Two parallel runways 

3,BOOm length; 
BOm width; 
l,525m separation. 

Taxiway system between and soUth of 
runways. 

• Midfield passenger terminal complex. 

• 

• 

Centralized terminal processing 
building. 

Attached and satellite terminal 
concourses. 

• . 12'.i aircraft parking positions;"" ... 

,,', ' 

• 

• 

• 

• 

• 

New Airport Master Plan 

Tung Chung New Town 

(J) o 300 600 900 m 
,! • 

Master Plan for Year 2040 

a;::~d, rail and ferry access . c:10iig 
eci~1'~"~' site boundary.:" ~':·'.-1". "::,:.,, '.;. '" 

Three road bridges to the site::" ~,,,;,": . 

Midfield aircraft maintenance facility. 

Air cargo, catering, ground support and 
air mail centre south of airfield. 

Airport maintenance, police and fuel 
storage facilities south of airfield. 

• General aviation and Government Flying 
Services Department south of airfield. 

• Planned to satisfy forecast demand in 
2040 

87.3 million passengers; 
B.9 million tonnes of air cargo; 
375,500 aircraft movements. 
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