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introduction 1

1.1 Background

in its 150 year history, Hong Kong has grown from what was initially referred to as a
barren rock to one of the word'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 operationa! 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
1o 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 (PAA) was established in Aprl 1990,
Greiner-Maunsell was selected by the PAA 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 PAA 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 erdorses 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.
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iIn 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 impacts. 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 environmentat
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 locatic-
of major airport components such as the terminals, maintenance facilities, and acces.
The selected option was evaluated to determine the extent of airport operatior

related impacts. These impacts and associated mitigation measures are descrnbed In
Part C (lssues 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 Repont - Planning and Final Report - Civit Engineering.

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

documents is presented in Appendix B, The final version of the respective ‘working
-papers together with addenda, if 1ssued form part of the record of the decision making

- process throughout the study.

1.2 Purpose

The nurocsze of this Environmental !mpact Assessment documert is to  describe
construction and operation related environmental impacts, zs weii &3 recommend®i
miiigation methods and monitoring programmes designed to ensure that imypacts associated
with the airport project are within acceptable levels.

i~
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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
faciiities, 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 s 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 biast the rock fill to. size,

approximately im-down, so that it can be loaded directly on, to -haul. trucks and -

transported 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 areas currently covered by CLK and Lam Chau,
haulage and dumping will axtend-:toirthellimits of reclamation as depicted on Exhibit

5

2.2, Tnerefore, »ame reciamation’will:takesplace: withi stvaeal hundredumetres of the

e¥isiig shoreline.  Dredging Wil te' required” for~tiie witire. réclamation--arez, the
area of the sea channel, and potentidlly in" alliémarine borreen areas as also shown on
Exhibit 2.2. Other than at gazetted dumping grounds such ac South 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 reciamation area. In addition to the normal reclamation along the southern
limits, 2 10m high berm will be constructed as a noise barrier.

Reclamation will progress westward from CLK on the southetn two thirds of the
reclamation, toward Lam Chau. It is envisaged that fill material from sources other
than the two isiands may be incorporated into the reclamation. This will be pliaced in
the northwest carner of the reclamation.
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Airspace and electronic equipment siting requirements wili necessitale some site work
remote from the airport. Potential site reguirements are shown on Exhibit 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 southern Tai Lam Country Park. In
subsequent vyears, as airspace requirements and criteria 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. Sites
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 +10.0 mPD. The other sites will be subjected to detailed site

suitability analyses before the selection can be finalised.

As-the~site~formation-process~proceeds- towards~—completion;—work- will - begin--under-the
-Building-and-—infrastructure—Contracts~(BICs).  Components of the contracts include
ftems 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 instaltation, and building erection. The location of many of these
activities within the owverall airport 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 im-down sized rockfil 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
camplete the airport can be found in the Final Report - Civil Engineering.

. When censtiuction is completed, and the airport becomes operatlonat the first phase of
~-the ALP wi¥ bg in piace. The 'envionrmentai assessment - of = operaunl.si
embodied in this document, is based on the currently prolected ‘year 2070 .'-\LP
However, ALPs are evolving planning documents which aie routlnely Uptzted to reflect :

"'ﬂ!"\g‘ 3 e

changing needs. Many of the environmental impacts are projected decades inte ine
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 wifl be periodically updated.
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Environmental Legislation and Guidelines 3

3.1 Noise

The Noise Control Ordinance (NCO) (Cap. 400) was gazetted in 1988 and specific sections
relating to percussive piling and general construction work were implemented in 1988,
" 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)

ASR |
Time Paric: T | A c
A‘.l'days during the evening (1900 to 2300 howurs), | '
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 for 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) NSR with windows or other openings but without 25,
central air conditioning system

Source : Technical Memorahdum on Noise from Pearcussive Filing
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For airport operational noise impacts the giema o

(ICAO) has issued $and«use-compatibiiity--guidelines 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 guilelines are used In this

study to assess aircraft noise impacts.

Table 3.3 Land Use Compatibility Chart for Aircraft Noise

O ARt Ganization ;

Noise Exposure Forecast (NEF) Areas
Land Use Compatibility Under 30 30-40 Over 40
Residential Yes (2) | No
Commercial Yes Yes A {3)
Hotel, Motel Yes (3) No
Offices, Public Buildings i Yes (3) No
Schools, Hospitals, Churches ' )  No No
Theatres, Auditoriums (1) (3) No No
Qutdoor Amphitheatres, Theatres (1) No No
! Outdoar Recreational (Non-Spe*L\:m y l Yes Ves Ves .

Industrlal N B : Yee - : " Yes '. (3) "fm" '

Notes: (1) A detailed noise analysis should be undertaken by qualified parsonnal 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-dwaelling construction
should generally be avoided. For apartment construction, Note (3) applies.

(3) An analysis of building noise reduction requirements shouid be made, and the necessary
noise control features should be included in the building design.

Source: ICAQ Airport Planning Manual (DOCQ184-AN/902) Parf 2: Land Use and Environmental Control,
2nd Edition, 1985
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Table 3.4  Summary of Noise Standards

-
-
]
}
]

Noise Sources
Aircraft Noise
{(Noise Exposure Helicopter § Road Traffic
Forecast: NEF) Noise Noise Rail
Kai Tak | New CLK Lmax L10(1 hour) | Traffic | Fixed Noise
Uses Airport Airport dB(A) dB(A} Noisa Source
|’ ' All domastic pramises 30 25 85 70 0o
L. including temporary o=z
housing accommodation . 32E%
i) @ EO Eﬁ-
! o0y
[' Hotels and hostels 30 25 85 70 2 2 cZ
' o < - g =9
Offices 30 30 90 70 SO {2585 8
o SsZ=®
M ) Zw |28 3
. Educational institutions 30 25 85 65 o Omwme o
[ . . . = | clea 3
incliding kindergartens, ‘ g s <Z2go5 2
nurseries and all others s 2 |3 -§ B <
| where unaided voice ~9 |25 B
. . N N 5 o abk o =
communication is required 28 |08 3
| = o e L8 &
‘Places of public worship 30 25 - 85 65 €% |leoo 25 8
- “and courts of law EE S5 &
| S5 13553 ¢
. — - c —
Hospitals, clinics, 30 25 85 55 s lghes 8
- convalescences and <cge g
I homes for the aged @38 % @
. :._‘.‘ . 2 L£ V= = B
: - diagnostic T8oms = 1+ wase L
i ’ ’ ivards . L T W : ‘ . ”@ " - @
Coe e ._ | e ‘ - - — T * P b
lr Amphitheatres, and ~~ = [ “depend on use, : T
' auditoria, librarias, axtent and depend on jocations and construction
performing arts centres construction
F‘ and Country Parks
[ .

I Notes: (1) The above standards appiy to uses which rely on opened windows for ventilation.
: (2} The above standards should be viewad as the maximum permissibie noise levels at the
. external tacade.
Source: Environmental Guidelines for Pianning in Hong Kong, 1991
=
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3.2 Air Quality

Under the Air Poliution 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) To achieve and maintain satisfactory ambient air quality conditions;

(2) To abate air pollutant nuisances; and

(3) To control specific toxic or other harmful substances emitted into the
atrmosphere.

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

poliutants, 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(!)
Averaging Time
Pollutant 1 Hour 8 Hours 24 Hours 3 Months 1 Year
. & @ 55 ) (@)
b - = P et AP e R s e
| Stiphur Diokide (SO,) CBOD e 3B = ST 80
! 7otal Suspended ' 5007 - 250 - 80
Panticulates (TSP)
Respirable Suspended - - 180 - 55
Particulates (RSP)©!
Carbon Monoxide (CO) 30,000 10,000 - - -
Nitrogen Dioxide (NO.) 300 - 150 - 80
Photochemical Oxidants 240 - - - -
(as ozone)®
Lead ' - - - 1.5 -
Notes: (1)  Measured at 298°K {25°C) and 101.325 kPa {one atmosphere).

{2)  Notto be exceeded more than three times per year.
(3)  Notto be exceeded more than once per year,
{4)  Arithmetic means.
{5)  Respirable suspended particulates means suspended particles in air with
nominal asradynamic diameter of 10 micrometres and smaller.
. {6) - Photochemical oxidants are determined by measurement of ozone only.
(7) This control limit has no statutory basis but is often included in

contract clauses of construction projects in Hong Kong.

Source: Environmental Guidelines for Planning it Hong Kong, 1991
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Environmental Legisiation and Guidelines

Under the APCO, emission controf programs are also in effect for both stationary and

mobile sources. !
the two primary mobile sources of air emissions associated with the new airpoit.

As shown in Section 5 (Air Quality), aircraft and motor vehicles are

A

recent amendment to the APCO requires that motor vehicies in Hong Kong meet prescribed
s. Provisions to limit air pollution from motor

air

poliution emissions standard

comparison, there is no similar ordinance for aircraft emissions.

vehicles are also incorporated into the Road Traffic Ordinance ({Cap. 374). By

Stationary sources of air emissions at the new airport wil be limited to aircraft

engine test celis, other select aircraft maintenance and
the fire training facility and a few miscellaneous support

storage facilities,
In these cases, the APCQO regulations that pertain to the control of smoke,

services.

repair

operations, fuel

dust and grit emissions; the design of smoke stacks and chimneys; licensing
requirements; and the use of ozone depleting substances may apply.

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

Table 3.6 Air Quality Legisiation and Guidelines

Legislation

Purpose

Applicability

~ L Fiier Qagzistion Regulatiohs

-] -+~ Ar Poliution Centrol Ordinance (Cap. 311}

~ {Vehicie Design Standards) (Emissions) Regulations

- Smoke Regulations

~ Furnaces, Ovens and Chimney Regulations

- Dust and Grit Regulations

- Tnocified Processes

“wad Traffic Ordinance (Cap. 374)-"-);\-&.1«7:;,{; ey vt

. Ozone Layser Protection Ordinance, 1989

¢ Basis for air quality management

programs and establishes AQOs

. Ali sources and
territorios

= Control HG, CO and Nox emissions - Motor vehicles

-~ Contral of smoke

— Location and design crit;ria
— Control of dust and grit

~ Registraiinn and licensing

= Ly zuibbwr o ateelof juslessy

"Conrci of motor veliicle emissions

.— Stationary sources
~ Stationary sources
- Stationary sources

. Motor vehicles

. Control or ozone depleting substances | . Chioroflucrocarbons

Source; Greiner-Maunsell, 1990

3.3

Water Quality

The Water Pollution Control Ordinance 1980 (WPCO) (Cap. 358) is the principal’
legisiation govemning water quality of marine waters in Hong Kong.
and 5 of the Ordinance, Water Control Zones (WCZs) may be declared and Water Quality
Objectives (WQOs) 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 site for
the proposed airport lies within the North Western Waters Zone (NWWZ) which is due to
The NWWZ Is identified as having nine beneficial uses.

be

gazetted as a WCZ in 1991.

These uses are:

(@)
®)

;";.(0) -

(d)

A source of food for human consumption.

A resource for commercial exploitation.

A habitat for ma'rir_ie life g'enej'ja.i‘i“y:,{_, .
Primary contact recreation - bathing.

- 35
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(€] Secondary contact recreation - diving, sailing, windsurfing etc.
H Domestic and industrial supply.

(Q) Navigation and shipping.

(h Abstraction for water supply by desalination.

()] Aesthetic enjoyment.

Proposed WQQOs for the NWWZ are shown in Table 3.7 on the foliowing page. These are
tentative only, and will be reviewed by EPD prior 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

ptant 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 poliuting uses by the Hong Kong Planning Standards and
Guidelines (HKPSG). As such it is recommended that:

"care should be taken in planning and impiementation 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 WQOs 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 poliuting matter into a WCZ,
discharges made under a Crown lease granted under the Foreshores and Sea Bed Ordinance
(Cap. 127) are excluded. Therefore, the WQOs do not technically apply in the case of
dredging and reclamation works.

" Thase adtivities™ ‘are ‘covered by non-stetutory guideines,”for -exuweriz the, DeepBay .
- Cuidelines on Dredging,. . Reclamation ar Jrainsye Works (1959), whick cover. the. "~ "
temporary construction phase and {nhe “post-construction phase of projects.  The™ 7

guidelines contain recommendations for 2 n¢iiormance-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 reciamation works.

A Technical Memorandum to the WPCO was published in November 1990, which defines
standards for effiuents discharged to foul sewers, stormwater drains, inland and
coastal waters within WCZs. The Technical Memorandum on FEffluemt 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 controlied 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

(Tabies 1 and 2 of the Technical Memorandum) and standards for effiuents discharged

into inshore waters (defined as coastal waters where the water depth is less than 6m at

mean low tide or that are within 200m of the mean low water mark. whichever position is

further from the shore) of the NWWZ. Standards for effluents discharged to~ inshore
waters are given in Table 10a of the Technical Memorandum.

36
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Environmental Legislation and Guidelines

Table 3.7

Water Quality Objectives for the Proposed North Western Waters Control Zone

Visible foam, oil grease,
scuim, litter

Water Quality Parameter Objective Sub-zone
Offensive odour, Not to be present Whole Zone
taints and colours

Not to be present Whole Zone

E. coli

Not to exceed 1000/100ml
in more than 60% samples.
5—day running median not
to exceed 1000/100ml

Secondary Contact
Recreation Zone
Bathing Beaches

DO within 2m of bottom

Depth Average DO

Not less than 2mg/! for
90% samples '
Not less than 4mg/! for
90% samples

Not iess than 5mg/l for
90% samples

Whole Zone

Whole Zone except
Fish Culture Zone
Fish Culiure Zone

pH

To be in the range 6.5-8.5.
Change dueto waste
discharge not 1o exceed 0.2

Whole Zone except
bathing beaches

Salinity

Change due to waste
discharge not to exceed 10%
of patural ambient level

Whole Zone

Temperature Change

3

Change due to waste

| cischar:a not to exceed.

. i 90"“: Y.

Suspended Solids'™ <r

l

WwWaste discharge nex (o raise
the natural ambient level by
30% nor cause accumulation of
suspended solids

Whole Zone ~

Toxicants producing
significant toxic effects

Not to be present

Whole Zone

Ammonia

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

Whole Zone

Nutrients

Quantity shall not cause
excessive algal growth

Annual mean depth average
inorganic nitrogen not to
exceed 0.1mg/|

Whole Zone

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 eqgs 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
Agricuiture and Fisheries Depantment when consideting & proposal that may affect an
88sl.

The Forestry Regulations {Cap.96, section 3) prohibit sale and possession of a number
of named plant species, including all nativé 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 and Fisheries. This legislation enables Hong Kong to meet its Gbligations
under: the” -Conveniion on International Trade in l'“rxdangered Specnes of' W|Id Faurk. and

Hong ang-.is. alse carty ¥: wo intermational conventions which relate -directly  io
conservation of wildlite and wildli¥z Nabitat :

a) The Convention on Wetlands of International Importance Especially as Waterfowl
Habitat - the "Rarnsar” 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 legisiation 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 ecclogy 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 poliutes or is likely to cause poliutlon of a fish culture zone.

3.5 Waste and Haiardous Materials

The principal legislation governing the management of waste materials in Hong Kong, and
the new airport, is the Waste Disposal Ordinance (WDO) (Cap. 354). Enacted in 1880,
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 WDO Chemical Waste General Regulations will specifically address the storage,
collection, treatment, transport and .disposal of chemical wastes. This new regulation
and associated codes of practice will be incorporated into the WDG in late 1992.

Ancther existing ordinance pertaining to hgzardous 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
inciude fuel gas (LPG, town gas) which is regulated by the Director of Electrical and

. 'MechaniLa! Services under the Gas Safety Ordinance and the D:reu.o. of Marine that
0 7 administers carnere s suoetances within the watars of i=ong Kong. e

"'=‘=':-..;,:.Other Iegzs!at on poisntisly  afiecting - hiazardous materials .or -chemical- wastes =i the
new “airgbr: are the Air Pollution Coiitrol Ordinance (APCO) (\..ap 311)- 0 air emisiions

and the Water Pcllution Control Ordinance (WPCO) (Cap. 358) for water pollution. The
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 Poliution Ordinance (Cap. 247). In a
similar fashion, the Fire Services Department is primarily responsible for handlmg
chemical spills on land and is also invoived in the design of fuel storage facilities.

These ordinances, regulations and guidelines are summarized in Table 3.8.

3-8
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Table 3.8  Hazardous Materials and Chemica;' (l’:fastes Legistation -

Legislatlon/Regulation/Guldaline . Appiicabiiity Principal Responsibility
. Waste Disposal Ordinance (Cap. 354} . Framework for all waste management programmes | . Environmental Protection Department
- Chemical Waste Management Regulation (1) j . Storage, collection, treatment, transport and
; “disposal of hazardous materials and chemical
;- wasis
. Dangarous Goods Ordinance (Cép. 255) , f_),;_Gg’\lQ‘gpry 1PHI's . Commissioner of Mines (Category 1)
4. Dangeroys Goeds - . Director of Fire Services -
'|;- Gas Saiely . Director of Electrical and Mechanical Services
¥ -}* ...Dangérous goods on Hong Kong waters . Director of Marine
o T
. Alr Pollution Conltrol Ordinance (Cap. 311} © * ); .- Indusirial and toxic smissions . Environmantai Protection Department
. Water Poliution Control Ordinance (Cap. 358) "I, Suriace water discharges ) . Enwironmental Protection Department
- —
. Oll Pollulion Ordinarice (Cap. 247) — ————~uel-and-oil spills . Marine Department
. Bulldings Ordinance (Cap. 123) . 1Jil Storage Instailations and discharge of . Bulldings Department
‘ ndustrial wastewaters
. Planning Standards and Guidelines (HKPSG) { . Guldance for chemical waste producing . Envircnmental Protectlon Depariment
industries

Note : (1) In draft stage; adoption expected in 1991;01"1992.

[

Source: Grelnar-Maunsell, 1991
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Noise 4

4.1 Assessment Methodology

The construction noise impact assessment was performed in accordance with the
methedology 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
Tabie 4.1 and Table 4.2 which were extracted from the TM.

Table 4.1  Area Sensitivity Ratings (ASAS)

Degree 10 which NSR

i is affected Not Indirectly Directly
Type of byIF | Affected Affected Affected
Area Containing NSR

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

(il Low density residential area consisting
of low-rise or isolated high-rise A B c. .
developments

(iii)' Urban area B C

(iv} Area other than those above ' B

Sourca: Tochnical Memorangdur on Noise from Construction Work other than Percussive Pifing . Y

Table 4.2  Basic Noise Levels (BNLs)

ASR
Time Periocd 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 ni{;htutime (2300 to 0700 hours) 45 50 85

‘Seurce: Technical Memorandum on Noise from Construction Work other than Parcussive 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 alrport 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 utilise 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.

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

PME Item Number dB(A)
Rock Drill A Y 16 110 -
Blasthole Stemmer 2 ' 108
Hydraulic Shovel 11 112
Front End Loader 4 114
170 Tanne Truck . T4 121
Dézer,’ﬂipper 20 115
Grader 3 113
Roller 4 108
Small Truck 8 112

g

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
maximum 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
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® "4 Trucks and 1 Dozer in Shop at All Times

e _Direction of Blasting

-—-— HaulRoute

Excavalion Area
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) 4SH 3SH
i ’ - 1BS
» 28T ST

. 1FL 1FL

5DR 5DR

Open Space
Reserve

Hydrautic Shovel
Rock Drill

170 Tonne Truck
Front End Loader
Grader

R - Roller

8T - Small Truck

‘BS - Blasthole Stemmer
D - DozerfRipper

® San Tau
Sha Lo Wan

Lantau .island \“d\

Scale 0 400 800 1200 m

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 + 23.25log,, (D/300).

The resulting PNL is then comected for the effect of barriers and acoustic
refiection. 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
combined 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 wouid 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 virue of its magnitude and purpose,
qualifies as Construction Work Having important Sccial implications as defined in the
TM, and because of the adopted mitigation measures, the BNLs and projected CNLs were
reviewed by EPD and Aliowabie Noise Levels (ANLs) were established at levels higher

than BNLs.

4.1.2 Dredging and Dumping

A screening analysis was done of SPC dredging and mud dumping activities. Dredgers
vii be operaiing 24 hours per day in the marine borrow and dumping areas. It is

_ anticipatzd  that - Yalling  sucticn  dredgers  of dredgers with,. sunilar  low  nnise .
- generating Characteristics [SPL < 110 dB(A)] will predominantly. be “used And that ANLs"
- will ot be wxceeded at any of the NSRs. However, to assure that noise riev"ated from

dredgxng activities in the marine borrow and dumping areas wil 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.
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Table 4.4  Projected "Worst Case” Noise Impacts in Comparison to BNLs

Noise Sensitive Areas

Sha Lo Wan
Tai Po Tung Chung San Tau Sha Lo Wan {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 48* { 45 58" | 45
Estimated NSRs in Area 19 174 40 104 14
Estimated Permanent

Pop_ulation in Area 28 450 37 120 18
Estimated Holiday

Population in Area 250 600 200 350 50

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

Source : EPD, Lantau and Islands District Office, Village Representatives. and Greiner-Maunsell,
Aprif 1891

Based on this analynis approximately 350~NSRS *650 parnianent residents and’ 1450 hohf*ay ,

<y fodidets will bevlmp ofedt by hoise ievelsdn eXCess of the Bms orf e

LY anf.uyms of noise impacts during dayhm hours md:cates tha f cixg"NSA at Sha L wan
(Shore) may be exposed to a maximum noise levei of 71 dB(A) durin 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 conS|st of:

- Preserving the southemn 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 will be retained until
unmitigated noise from those activities will no longer exceed BNLs;

]
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- Chek Lap Kok excavation pian 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 addition to minimising noise generated from the site, it is recommended that some

mitigation be provided at the NSRs.
operation of air conditioners.
unit can be closed and the walls can provide insulation from external noise.

This requires funding for the acquisition and
With air conditioners in use, a portion of the dwelling
This form

of mitigation was considered suitable only for NSRs which will be exposed to noise
levels in excess of 55 dB(A} since the operating air conditioners themselves will
The NSRs which qualify for this mitigation

generate noise levels of that magnitude.
measure are shown in Table 4.5,

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

NSRs
Noise Sensitive Permanently Weekend/Holiday
Areas Occupied Use Oniy Total
Tai Po 10 9 19
San Tau 17 ¢ 23 40
Sha Lo Wan * g* 6 14
TOTALS

*  Area within 300 metres of the shoreline only.
- ** {ncludes resident caretaker.ofithe i Hau Templa,

sr. - SOUTCe! G:ainer—Maun_seﬂ, 1991

LA

The mitigation measures, both at the construction site 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 Lo Wan
Tai Po Tung Chung San Tau Sha Lo Wan (Shora)
Time Pariods 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 All Days |
2300 - 0700 Ali Days 62 62 §5* | 55 60* { €0 48* | 55 58* | 60

* Assumes there are no berm conﬁrﬂction activities within 1000m of these NSRs during this time pericd.
.- Source: Greiner~Maunsell; 199moo.. ...
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However, to qualify for these ANLs funding wil need to be provided so that air
conditioner instaliation can be made before the BNLs indicated in Table 4.4 for Tai Po,
San Tau and Sha Lo Wan (shore) are exceeded. Funding should also be provided to cover
air conditioner operating costs for both SPC and BIC activities.

4.5 = Monitoring

A monitoring programme has been designed to compiy with the equipment and methodology
requirements of the TM, Monitoring should be conducted under the supervision of the
Engineer at the locations shown on Exhibit 4.3 under the following conditions:

Sha Lo Wan

When PME is operating within 1600m anywhere west of Lam Chau (area A of Exhibit 4.3)
and outside the hours of 0700-1800 or on general holidays.

Sha Lo Wan (Shore)

When PME is operating in area A of Exhibit 4.3 outside the hours of 0700-1900 or on
general holidays.

San Tau

When PME is operating within 1000m (aréa B of Exhibit 4.3) outside the hours of
0700-1800 or on general holidays, but not if plant from other prOJects is operating in

closer proximity to San Tau.

Tung Chung

When PME is operating swithin 1200m f{area .C of Exhibit 4.3) outsidz the hours 0700-1900.wes 52k,

or. o sneral olldays but not lf p[an; from other pro;ects |s \.ot:ra*'ng in closer

b . RS,

Tai Po

When PME is operating within 2000m of Tai Po (area D of Exhibit 4.3) outside the hours
0700-1900 or on general holidays, but not rf plant from other projects is operating in
closer proximity to Tai Po.

At least one daily measurement should be made between 1900 and 2300 hours and between

2300 and 0700 hours. On general holidays at least one additional measurement should be
made between 0700 and 1900 hours. Additional measurements may be taken in response to
complaints or at the discretion of the Engineer. If at any time the ANL is exceeded,
the Contractor should be required to adjust the use of his PME so that the monitored

noise level does not exceed the ANL.

Additionally, when dredgers are operating within 1000m of an NSR outside the hours

-0700-1900 or on general holidays, in any of the marine borrow areas, monitoring shouid

be required at a location representative of the nearest NSR and at a frequency as
described above. The ANLs for the periods 2300-0700 hours and 1900-2300 hours will be

" 55 dB(A) and 60 dB(A) respectively. ~ -

b LT S
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IF Equipment Is Operated in these
3 Areas durlng Restricted Time Periods ﬁ
: ) then Nolse Monltoring Is Required [
' at the Corresponding
\ Nolse Sensitive Recelvers
5 Chek Lap Kok

- Reserved Hsadland as
I Noise Barrler

-¢— Noise Sensitive Receivers
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San Tau - .

Sha Lo Wan Tung Chung
Lantau Island Scale Q490 890 1200 m
Noise Monitoring Requirements  Exhibit 4.3
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Air Quality )

‘Excavation and land. reclamation activities associated with the new airport site at Chek
‘Lap Kok can have a temporary impact on tocal air quality with particulate matter (dust)

having the greatest potential impact. Blasting, excavation, loading, transport and the

placement of fil 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 burning of waste material will be prohibited.

The effects of dust will vary in time, scale and location depending on local
meteorciogical 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
iow to the ground and are of relatively large diameter and weight. However, some of
the dust particles wil 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 lLantau lslands, 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.

'T._he__‘,,fdllb\;yihg,L'g,u'idei_ines, from the excavation and fil plan were; adopted ~during, this
assessment in order io evaluate the ‘effect, of the r.iect onsthe:.generation::and

dispersal of dust: .~ TG Gl

- Chek Lap Kok island is excavated over a two year period to a final elevation
of +6 mPD and will be backfilied 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 &th

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 milion bank
cubic metres of earth material and fo break the rock for hauling and placement. It is
not anticipated that rock crushing will be required. The quantity of airbome
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.

C . A complete blast event lasts appr_o&imatety one hour,

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

- An emission factor of 0.16 psunds/ton of particles less than 30 microns in
alameter. e L mi

L e

ST SRt T e . et TG LT ’
Utilising this information, a blast emission rate of 81654.02 grains /secent! was?:amputeci.

Excavation and loading for this scale of operation wiii involve the operation of large
tydraulic 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 daily production schedule of 18.35 hours per day, 7 days per week.

- A particulate matter emission factor of 0.38 pounds/ton based on a loading
capacity of 26.2 yarda, siit 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/ioading 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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Alr Quality

- Each excavator will load 330 trucks per day:
- A daily production schedule of 19.35 hours per day, 7 days per week.

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

- A daily production schedule of 18.35 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 yard33 and a drop height of 17.1 feet.

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

Driling 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 driling an average of 12 holes per day, 7 days

per week.

- s Ewchdrill hole will produce 1,050m° of material.

e

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.

Utllising 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 unioading 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
Excavation/Land Reclamation Operation Particulate Matter Emission Rates

Operation Factor

Blasting ' 8164.62 grams/second
Excavation/Loading 1.37 grams/second
Hauling 4,271.12 grams/vehicle-mile
Unloading 2.30 grams/second
Drilling : . 0.91 grams/second
Overburden Removal . ' 2.27 grams/second

Source: Greiner-Maunsell, 1991

dider moei. ronditinns, patiicles largef ‘than“about, 1001, ave dikelv to settie:
thu ground within 6 to 9 metres from the source. :Particies n the 20 io 100u:n size
range generally settle out within a few hundred meires from the source. Smaller
particles, particularly those less than 30um, have much slower gravitational
settling velocities and remain suspended in the atmosphere for ionger periods of time.
On this basis, the 30um diameter was determined to be the aerodynamic cut off
diameter for dust 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 refiection coefficients for construction-related
dust particles in the less than 30um slze 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 paricles tend to settie 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 Mass Fraction Settling Velocity Reflection
(um) (cm/sec) Coefficient
0-5 0.04 ' 0.788 85
6-10 0.19 3.153 67
11-15 0.32 7.086 57
16-20 ) .18 12.614 42
21-25 0.18 19.710 25
28-30 0.10 28.383 5

Source: Greiner-Maunseli, 1991

5.1.2 Atmospheric Dispersion Model

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

Using the ISC area source aigorithm, the project site, encompassing all of Chek Lap Kok
Island, the Advance Waorks 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
strengtins by guaters were then developed. In this way, the excavatioii. plan opsrations

Jidentified:<as blasting, excavation/loading, hauting, unioadng, drilling ;- and< overbuuen
v**f;.‘,removal ‘could.-"be ‘more  accuately .- simulated wal, ine 158G ings:to |

:ndwldugl‘thre&mor‘m_th constiuction guarters,

5.1.3 Receptors

The dispersion of particulate 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 lIsland, 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 evaiuated. These receptors include three at Sha Lo Wan,
one each at Kau Liu, Tin Sam, San Tau and Sha Tsui Tau, and two edach 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 Isiand, both “worst case® and "most
probabie® meteorological conditions were simulated.

Due to the fact that the project site on Chek Lap Kok is located northeast, north and
northwest of Lantau lsland, winds from 290° to 50° were considered “worst case”.
However, based on four years of meteoroiogical data collected at Chek Lap Kok isfand,
wind angles from these directions occur iess than 20 percent of the time. Other
simulated “worst case” meteorological conditions include an 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” condltions. 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/s. Finally, it was assumed that
under these "worst case” meteorological conditions, there was no variabllity 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 (ISC} simuiated "most probable* meteorological conditions included a 5
metres/second wind speed, atmospheric stability class 4 and _an atmospheric mixing

- ‘height of 819 metres. Again, it was assumed that these "most probable” meteorological

conditions did not vary over the one hout. or 24-hour modelling periods.

5.1.5 Complex Terrain

. Under "most probable* metsorologica! conditions, or when the wind is from the eas

west or south, the dispersion of. airboine dust. partizies will. essentua"v ba gver U,a'te

scontrast, wnen‘ e
‘>--'w|nc'l Is from the no-th the.?mountamous terzin of Lantau !sland will be encountered.
Hevvever, these foothills, mountains’ ard valieys are. leeward from the 13 receptors
located on north-central Lantau. Therefore, the potential influence of complex . terrain

on the ISC model results should be minor in the areas where the greatest dust impacts -
are expected to occut.

5.2 Existing Environment -

The Hong Kong Air Poliution Control Ordinance contains Air Quality Objectives (AQOs) F
for the control of dust from a wide variety of stationary and area sources. These AQOQOs g
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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“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 Isiand over the past four years. As
stated in the previous section, these factors potentially affecting the dispersion . of
air poliutants 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 (80° - 130° ' occurring
approximately 44 percent of the time. The average air temperature is 22.8°C. Average
rainfall is 1,405 millimetres (mm) per year and cloud cover occurs approximately 65
percent of the time. The average atmosphertic mixing height is 818 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

- gmission is the Castle Peak Power Station 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 monijtoring data exists for the airpont site at Chek Lap Kok or Lantau
Island. The closest air monitoring stations are operated by EPD and are located at the
Tsuen Wan site on the mainland..and the Central/Western Hong Kong Island site, 18
21 kllometres east of the airport, respectwely , :

Due to the fac! that the ,alrport srte at Chek LAp Kok s surrounder' by water, the only :
potentially sensitive air quality -receptors " in the vicinity of the excavation/land
reclamation project are located aiong the norih-central coastline of Lantau Island.

‘These small villtages are currently situated 0.5 to 3 kilometres southwest, south and

southeast of Chek Lap Kok and include Sha Lo Wan, Kau Liu, Tin Sam, San Tau, Tung
Chung, Sha Tsui Tau, Ma Wan Chung and Tai Po. Other areas of Lantau Island will fikely
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 significant of these operations have been
identified as blasting, -excavation/loading, hauling, dumping, drilling and over burden
removal. Under most conditions, this dust will be redeposited close tc the source
since £ is generated low 1o the ground and has relatively large acrodynamic diameter
and weightt However, some of the dust particles will be transported through the
atmosphere away from the pro]ect site and redeposited in other locations.
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Using the 1SC uispersion model and project specific production parametres contained in
the excavation/reciamation plan, the impact of these activiies on dust levels in the
vicinity of Chek Lap Kok and Lantau Istand has been predicted. This assessment was
conducted for both "worst case” and "most probabie® 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 ievels

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 biast-related TSP levels are predicted to range from 308 to 1,286
ug/m° at the 13 receptors on Lantau lIsland. During Quarter 2, the maximum
blast-related TSP levels are predicted to increase to the range of 616 to 5,882
ug/m° at these same receptors in response to a comresponding 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 followin :? a blast are expected to
deciine significantly, ranging from 111 to 509 wg/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-recommended 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 28 ug/m:3 in Quarter 1, 37 to
212 ug/m?’L in Quarter .2 and again diminish significantly to 9 to 46 ug/m‘3

ug/'n for TSP. .- e o BN, ey

The highest predicted “worst case” 24.tour 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. Hnwever, there are no predicted exceedances of the 24-hour TSP AQO or
the EPD guideline :1 Quarter 1 or Quarters 4 through 7.

Finally, as shown in Table 5.4, thg *worst case” 24-hour RSP levels are predicted to

decline from a high of 43 wg/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.

by
C‘Ud"t T As shown ‘the” values are within the EPD DUSt Supnression Guudehnes oéﬁ'500___\_-.-;,, !
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Table 5.3 ~Worst Case” One Hour and 24-Hour Total Susperded Particulates (TSP) Levels (ug/m3)
Receptor Qtr. No. 1 Qir. No. 2 Qu.No. 3 Qtr. No. 4 Qur. No. 5 Qtr. No. 6 Qu, No.7
No, .. Location Blaet Exv.J/Rec. 24-Hil Blast Exv./Rec, 24-Hr| Blast Ex\_l.l_ﬁec. 24-Hr; Blast Exv./Rec. 24-Hr; Blast Exv./Rsc. 24-Hr| Blast Exv./Rec. 24-Hr| Blast Exv.JRec. 24-Hr
1 Bha ‘.0 Wan 420 9 25 [ ei8 a7 a5 | 437 312 25 20 | 251 16 14 | 170 18 13 | 127 18 13
2. ShailoWan | 404 13 27 | 500 37 43 | 3e0 267 25 22 | 208 as 28 | 134 34 28 | 111 34 28
E 330
|3, shaLoWan 308 15 24 | oz 49 48 | ses. 404 a2 27 | 324 47 38 | 217 48 a7 | 188 48 37
‘jf"ﬁ;f't): Treegr .
14, Kau Ly 1,205 29 73 [ 3,343 103 187 | 2,534 144 [ 1633 g7 07 | 1,268 44 71 | 784 20 az | 248 19 23
e s
iI6. <Tin sam - - 1,288 29 69 | 3789 106 244 | 2,695 91 188 | 1,863 78 111 | 1,445 47 98 | 889 21 54 1 440 17 27
!
El" San Tau 855 25 44 13592 101 205 | 2,545 80 156 | 1,758 65 104 | 1,384 48 79 | 843 23 a5 | 400 14 27
3 i g, .
iT Tung Chung 889 8 66 | 2,287 81 160 | 1,802 54 106 | 1,108 37 60 | 865 36 . 65 544 18 a7 | 192 1" 17
i {Ruiln) ) -
1 IR ;
ij8. .Tung Chung 533 ] 28 | 2402 103 187 | 1,748 72 131 | 1,208 42 84 1 942 38 68 | 500 19 40 | 270 1 20
! (Rec. Camp) :'l'
l P < ’
|
il9. *ShuTsuiTau | s67 9 35 | 2488 108" 191 | 1750 %6 142 | 1,209 55 85 | 941 39 70 | 588 19 39 | 283 1 17
{110. Ma Wan Chung{ 1,026 1 61 [ 4533 17 327 | 3,248 30 240 | 2,247 84 156 { 1,740 50 118 | 1,086 27 66 | 418 14 29
: [11. Ma Wan Chung{ 1,183 12 s¢ | 5882 212 418 | 4202 64 311 | 2987 111 208 | 2,313 79 158 | 1,404 33 85 | 509 17 a5
i =
: {12. Tai Po 748 14 43 (3666 124 222 | 2.800 164 | 1,708 60 115 | 1,393 51 g8 | 260 7 a7 | aga 9 24
! (Yuuth Camp) Ty
‘143, Tal Po 1035 16 51 {3399 95 200 [2403 ° 81 150 | 1,680 46 108 | 1288 38 go| 798 18 a5 | aca 9 24

* Notes* {1) TSP slze range 0 to 30 um.

+{2) Reported values represent highest predicted lavels for each receptor fro
(3) "Worst case” wind angles from the north across the project site,

(4) Blast levels based on a single one hour event per day,

(5) Exv./Rec, {Excavation/Reclamation) levels based on a single ot.a hour comb'and contributions from excavatlonfloading, hauling, unloading, drilling and overburden removal,

(6) 24-Hr. (24-Hour) levels based on a singla one hour blastevent + 19.35 hi.:rs of Exv./Rec, operations.
(7} EPD-Dust Supression Guldeline for TSP Is 500 ug/m?.
(8) AQO 24-Hour standard for TSP is 260 ug/m?.

Source: Greiner-Maunsell, 1991

hi’l'a_!l_ potential *worst case” wind directions, Background values not includged,
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Table 5.4 *Worst Case” One Hour and 24—Hou;fﬁé$gi:féb!e Suspended Particulates (RSP) Levels (ug/m?)

Recaptor Qir, No. 1 Qi No.z = | i 7 Qi No. Gir. No. 4 Qtr No.§ air. No. 8 Qfr_No.7
No.  Location Blast Exv./Rec. 24-Hif Blast Exv/Rec. 24=Fi|" | Blast Exv./floc, 24-Hr| Blast Exv./Aec. 24-Hr| Blast Exv./Rec. 24-Hr| Blast Exv./Rec. 24-Hr
' 1. ShaloWan 105 2 6 | 138 8 8 | 113 8 7| o9 7 5| 78 4 4 | &7 2 3| 47 2 3
2. ShaloWan 05 3 6 | 108 ] 3| 90 7 6 | 7 8 5 | eo 5 5 | 45 2 3| 39 2 3
?. Sha Lo Wan 70 3 6 ] 184 10 nooiaT 9 -9 | 108 7 7 | e2 5 5 | es8 2 4 | 58 2 4
4, KauLiu 215 3 12 | 407 14 20 | 37 16 23 | 303 15 18 | 255 10 17 § 178 5 10 | 89 2 8
5. Tin Sam 204 3 11 | 428 14 28 | 401 15 ‘25 | 327 16 20 | 277 1 20 | 190 5 12 | 110 3 7
8. SanTau 158 3 8 | az7 14 25 | 385 13 24 | 320 12 19 | 270 " i6 | 1886 8 10 § 103 3 7
« |7 Tung Chung 149 2 8 | ass 14 28 296 12 20 |-235 10 15 | 197 10 18 | 137 e 10 | s7 3 5
£ {Ruln) Ty A
kA L.
© 1a. TungChung 114 2 e | 353 18 20 | -5 14 24 | 240 10 19 | 200 10 16 | 145 5 10 ] 79 3 ]
(Rec. Gamp) '
9. ShaTsulTar | 129 2 7 | 333 18 28 | 29 17 26 | 239 13 21 { 201 10 16 | 140 6 10 | 72 3 5
10. Ma Wan Chungl 193 2 10 | 477 23 39 | as7 21 38 | a7e 18 28 | ato 14 23 | 219 7 14 | 107 3 7
11. Ma Wan Chung| 213 2 11 | 538 28 24 41 | 453 22 a5 | ase v 29 | 265 8 17 | 122 3 7
12. TaiPo 138 3 8 | 428 18 15 26 | 324 13 22 | 274 13 17 | 188 4 11| 10 2 8
{ {Youth Camp)
13. TalPo 181 3 g | a5 16 18 24 | 308 10 20 | 260 9 17 | 170 4 10 | 108 2 8

Notes: (1) RSP size range 0 to 10 um.

{2} Reported values represent highest predicted lavels for escit var aptor drom all potential *worst case” wind directions. Background values not included.

{3) "Worst case” wind angles from the north across the projs 3t site

(4) Blastlevele based on a single one hour event per day.

{5) Exv./Rec. (Excavation/Reclamation) levele based en & sit =:¢ 256 hour combined contributions from excavation/loading, hauling, unloading, drilling and overburden removal,
{8) 24-Hr. (24-Hour) levels based on a singte one hour blast evént + 18,35 hours of Exv./Rec. aperations,

(7} AQO 24-Hour standard for RSP is 180 ug/m?.

Source: Greiner-Maunself, 1991
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5.3.2 Most Probable Resulis

Under *most probabie" meteorological conditions, or when the wind is from the east
across Chek Lap Kok lIsland, the dispersion of TSP and RSP is towards the west and the
dust piume 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 ag
not expected to exceed 22 ug/m3 following a biast and are less than t wug/m
during the excavation/reclamation process. These wvalues are well within the
EPD-recommended one hour guideline of 500 ug/ma. 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/ma.

The RSP modeliing results, under "most probable® meteorological conditions, aiso -

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, nonh-northwest and north-northeast across the project
site on Chek Lap Kok towards the receptors on Ls;mtau Island.

Specffically, Exhibits 51 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 Chek Lap Kok Island and small portions of north-central Lantau Island. Exhibit
5.3 illustrates that a similar southerly TSP dispersion pattern would .occur associated

wrth,_‘the 75! uatuan/reclamatlon operations.  Exhibit 5.4 shows’t "the™: ‘resultant “worst
reasel .
_lexcavatlon/reclamauow cperations -during--Quarter 2. . Finally, Exhlblt 55 shows the' . LT

‘Quarter +2,=24-hour RSP cortours resulting from the blasting and “excavationi/reclarnatio™

‘24-hour- T&P  Zistribution . .from ‘the combined :mpact “of-+Both- blas; ng, g

operations.

For comparison, Exhibits 5.6 through 5.9 Hlustrate the dispersion of TSP and RSP
during Quarter 2 under "most probable” meteorclogical conditions, or when the wind is
from the east over the project .site. Shown on Exhibits 5.6, 57 and 5.8 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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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 piants 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 welghted, screened and for an asphalt plant transported into a
gas or 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 eqguipment such as settling
chambers, cyclone scrubbers and/or fabric collectors. The collected material is often
returned to the dry aggredate load. Fugitive dust from aggregate storage piles is most
effectively controlied 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.

Prefiminary plans call for two asphalt plahts and three concrete plants to be located
in the Advanced Works area of the aifport 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.

INGE

e

53.5  Construction Eqitipmeni Exbaust : R

Discharges from ‘excavation and construcimn 2quipment exhausts’ are unavoidablecduringi=: =7 ==
the airport site excavation/rectamation and copstruction trocess. These exhaugt=ior = uinr

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

Simllar 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 lsland, Based on
the 1SC 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
Chung. S
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The SPC Contractor will at all times be reguired to minimise dust nuisance resulting
from his non-blasting activities and shall keep available adequate plant including
water bowsers and spray bars for this purpose, and in the absence of suitable rainfali
any exposed area will be wetted down as far as is practicabie to meet the Air Quality
Requirements (AQRs). AQRs for the SPC and BICs will be defined as the Air Quality
Objectives for TSP and RSP, and the EPD Dust Suppression Measures Guidelines. The
Contractor wili also be ‘required to properly manage, to the extent possible, the
blasting and excavation operations during periods of “worst case” meteorological
conditions, when the wind is from the north over Chek Lap Kok, so as to minimise the

generation of dust.

f 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 blgsting, such as:

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

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

- Place dust coliectors on drill rigs.

- To the extent practicable: 1) treat material, which when handled is causing
the AGR 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 convey}ing system
at a fixed transfer point, a three-sided roofed enclosure with a flexible
cuntdif‘aciass the entry shall be provided where necessary. S amode

wSwivr . Where: necessary . conveyorsibelts” with' windiszards . and .conyeyor transfer,

" “points.. and:- honper dischargs areas with enclosures -to mmmlze em:ssron of
dust, anc enciose all conveyors carrying materials which have the potﬂnt-al
- create dust and instail belt cleaners.

=

The SPC Contractor is likely to establish his principal site of operations in the
vicinity 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 ctauses will be mandatory:

- Store cement or pulverised fuel ash delivered in bulk in closed silos fitted
with high level alarm indicators. Fit all air vents on cement silos with EPD
approved fabric filters provided with either shaking or pulse-air cleaning
mechanisms. The fabric fiter area shall be determined using the air to cloth
ratio (filtering velocity) of 0.01 to 0.03 m/s.

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

i"‘“55*’" o Momtormg

Attt

H!gh 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 Tai Po.
The monrtonng 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 1890, two preliminary reclamation layouts for the airport were simulated
using the Government's WAHMO tidal fiow models in order to assess their large scale
impact on existing tidal flows, siltation and water quality, and to determine any
effects on iocal flow conditions which the model resolution might permit.  Following
these inltlal studies, the mathematical model of tidal fiows 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 airpont reclamation and the North Lantau Development
rectamation. 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 was too 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 based on the existing bathymetry in the area and the expected behaviour of
the local:-marin® muds in tidal flows together with the results from' ‘the -~ ratively
coarse resolutlon (300m, :mthemai::al models G

S e

6.1.3  Sediment vispersion from Dredging and Dumping Operations

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 iost 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 carrled by the tidal currents and could
be dispersed over a large area before seftling 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 suspended -solids for
the duration of the work.

6-1
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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 airpont
construction are exhausted marine borrow areas, including the worked out pits at the
entrance to Deep ‘Bay. Several sources of fil 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 fiows and
sediment transport and a new high resolution sediment plume model was applied.

Sy T

a) Mathematical Models

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

The sediment piume 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 resoive 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 detqil' is required. For the sites where large ftidal
excursions are found and the sediment is dispersed over a large area, the
WAMMO sediment transport model was more useful and was applied.

Sadiment Losses

Hasecd ‘on research at Hydraulics Research Lid-involving-fsil sxperiments the

was assumed that losses during dredging by grab' dretigérs.wowid ne & percent of
the wei mass dredged while losses from trailer dredgers wouid be 5 perceit 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.

C]

Data oh 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 outiined above, it was possible 1o determine sediment
; losses for the range of dredging operations anticipated.
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Hydrodynamics

Foliowing 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 98.3 kg/s, which represents over twice the previous loss rate

simulated.

In practice, most sediment disturbed during dredging of spoil will occur near
the bed with sediment being distributed over the water column. Much of this
sediment, especially that iost near the bed, will be re-deposited on the bed
refatively 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 porthern limit than the previously simulated maximum reclamation. From
sxXaminatioh of the layout, it was not considered that s ‘mpact on existing large

Frscale tidal fows would be mgnrﬁcantly drfferent fram that ‘ofthe , maximun: reclamation
-'prewcua* »’:';"nmed ey - S -

ERAST I the 'nltlal study, in order to examine the effects of the reclarr'nmm ‘or tidal

flows, waier wvelccities over the tides simulated were plotted at various points within
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 mode!
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 untif either the water velocities reduced to stable values
or inerodibie 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 siltation locally and, should any pollutants be introduced into this area, a
reduction in tidal flushing and hence local water quality.
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As in the initial study, velocities in East Tung Churo Bay were predicted to reduce
significantly from their existing low values which would result in increased siltation

and a possible reduction in water quality.

These relative changes to the flow pattemns were refiected 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 mode! did not allow an accurate simulation of the open channel
between the airport and the North Lantau reclamations. 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. N

6.2.2 Flushing Channel

For many estuaries with mud beds, including the Peard River Estuary, the patterns of

deposition and erosion and peak tidal fiows 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 1m/s. 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 ieaving a more consolidated or inerodible bed

exposed which prevents further erosion andf deepening of the flow channels. E
. a

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 Sm below
datum. Additional data on the bed sediments showed that while relatively thick mud
deposits are found immediately to the East (20m) and West (8m} of Chek Lap Kok, no soft
marine rx'ds were present in.this“deeper aiea. This suggests that existing tidal fiows

o of the-orde. ni tm/c shsuld: beenébuntered :in e existing narrow. channel aisd that g ...

¥ gkiSting tigal fiows wouid® probabiy haVe Ahigceayadity ic further erode tha Led » so 7 .
marine \nuds were present. ' e .

No observations of the water velocity were available in the channgl 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, E
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 630 cumecs (east->west}

Peak Ebb Discharge 1150 cumecs (west->east, main ebb)
550 cumecs (west->east, small ebb)

Tide Averaged Discharge 170 cumecs (west-> east)

A piot of the local water depths (assumed relative to low low water} is shown on
Exhibit 6.4. This, on Section B-B, assuming that the depth mean wvelocity 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 %’f
calculation was based on one particular tide, on a probable underestimate of the peak

discharge and did not take into"wccount the curvature of the flow around southers Chak ...




SV T Ty Ty Ty 3 )

D

T

]

)

C ]

Chek Lap Kok Channel

Chek Lap Kok Channel - Existing Bathymetry Exhibit 6.3




T T

S

-

Llac Kok which could accelerate the flow in the deeper section. This expected
uncerestimated peak speed of 0.7m/s for a large spring tide, therefore, was not
inconsistent with an anticipated peak speed in this area of the order of 1m/s.

The residual discharge ¢given above was calculated on a single 26 hour spring tidal

cycle and it 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 fiow will
change In magnitude and possibly direction. The bathymetry, however, with the

shallower area to the east where bed mud thicknesses are greatest, could bs consistent

with a persistent residual flow from west to east.

The predicted residual discharge is equivalent 1o a total daily volume of approximately
15Mm®. 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 wil 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 fiows 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
siltation patterns foliowing construction of the reclamation should not change
significantly uniess new effluent loads are introduced to the bay. It will therefore
be important to ensure that no polluted fiows are discharged into this area,

6.2.3 Sediment Dispersion and Deposision

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 (1. case)
- Dredging for fill in‘the Lorrey: areas (4 sites)

- Bremping of spoil (4 cases; e )

- Cumbiriédicycle dredging ofnu and fill plus spoil dumping {1 casw}- -

It was found that :

- Dredging at the airport site shown.on Exhibit 6.5 would have a small impact
(generally less than 10 mg/l) on farfield suspended solids concentrations
when taken in the context of the natural background varability.  Tidal
currents at the site are such that much of the sediment losses would be
re-deposited iocally as shown on Exhibit 6.6 and probably re-dredged.

- 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/l 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 fill in the northem part
of the Deep Bay borrow area. At the Urmston Road site just off Castle Peak it
was found that the dredging activities would increase suspended solids
concentrations by the order of 30 mg/l, 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 iocal to the
dredging sites but, in the large? scale and in the vicinity of the known
sensitive areas, suspended sediment concentrations were similar to those
previously simulated when examining each site in turp,

The impacts of sediment dispersion in terms of water quality and its effect on
sensitive receivers in the vicinity of the alrport and borrow areas Is considere¢ in

,Sectuon‘?"*l‘_ . apne

e >-f'|n*‘a| he “siimilaticns, tne’ "nodels were

ofderto- allew ‘the sadiment plume to become established. bedlmen cquld ttle” o thv
sea bed and, ff flow conditions allowed, be subsequently re-eroded. I Was ngcessary
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 exampie, on Chek Lap Kok Bank or in the airport site as shown on Exhibit

6.10.

g

nin to snmu[atP sevem! successlve_.' te n L

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
0.05kg/m2d. Using the dry density of the bed material (488 kg/ms) and assuming the
same deposition rate throughout a vyear 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
« dredglng activity which would result in the largest impact at Castle Peak. The
i pradlcted deposition rate of 30mm per year is considered to be negi:slble in comparison
" to the natural variability In siltation rates which oceur.

611
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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 reiationship 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 1m/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 sediments 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 9m below iow low water and the channel has a fiow area of approximately
1700m?%. The existing channel is significantly shorter than the one proposed
following the reclamation. An artificial channe! which will maintain flow areas and
‘water depths as at present is considered to be acceptable, providing that no additional

effluent loads are introduced. 7
A study to determine the required channel! configuration has subsequently been carried

out by the North Lantau Development consultants, and a fiushing channel has been
included in the reclamation layout plan for the New Town deveiopment.

The potential impacts ~arid**‘recoffimended miiigation measures” sefating to  sediment .,

dispersion are detailed in Section 7.
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Water Quality 7

71 Assessment Meihodology

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,
significant 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 Angiers

- Non-gazetted Bathing'Beécihes : Yuen Long and Upper and Lower Lung Kwu

- Fish Culture Zones at Tung Chung and Ma Wan.

[4

The area proposed for the reclamation site will inciude 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.

Bevond the NWWZ, the oyste,r'culture beds around the margin of Deep Bay represent.a -

dredging and snoil dlsposal actlvmes which may take place in the Urmston Road and:

Deep Bay. Inner Deep™Bay:&nd«Mai Po Marshés are classmeo as Sites of Special

Scientific Interest (SSSi).

Clearly any consideration of impact on water quality should consider the specific
impact on these identifiable 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 thelr routine
bi-monthly marine water quality survey programme a number of locations within the NWWZ -
have been moniiored and data on a range of water quality parameters collated; summaries
of these data are published annualiy 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

5 /' seasons to provide calibration and validation data for the 300m grid. WAHMO tidal water

quality model The area covered by this model mc!udes the proposed axrpon s:te and
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to establish the baseline water quality in terms of the annual range and mean values
and also the variation within the tidal cycle.

7.1.3 Mathematical Modelling

Severai mathematical models have been used to investigate the potential impact on
various aspects of water guality, 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 diurnal
phytoplankton activity to be observed. The model calculates the concentrations of
dissolved oxygen, salinity, temperature, BOD, organic nitrogen, ammonia, oxidised
nittogen, chlorophyll &, suspended solids and E c¢offl in a uniform grid of
cells. The originai WAHMO model was based on 250m 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 ¥987 loads, 1996 loads and 1996 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  Assessment of Marine Mud Quality

i

sediment suspension and dispersion, -the quality of marine mud to Fe dredged s
important.  Information on contaminant concentrations is also required in order 1o
obtain approval for the spoil to be disposed of at a gazetted dumping ground.

Samples of marine mud from the airport reciamation 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 7.8 and 7.4. Surface samples
were coliected from the top 0.5m of shallow cores, and a smalier number of full cores
were taken through the marine mud layer with samples abstracted at 2m intervais down
the vertical profie. The samples were analysed for heavy metals and total kjeldahl
nitrogen (TKN) concentrations according to American Society for Testing' of ‘Matetials
(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 Sha Chau, excluded marine
mud sampling. [t 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

7.2.4  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 vaiue of 0.1 mg N/I. Reported values range between 0.2 mg N/l at NM1 and
0.4 mg N/l at NMs. 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 sdlids concentrations at any one 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 examined. The ranges, means and 95 percent
valules were calcuiated for each of the season/tide combinations and are shown in Table
7.1, whist the data collected, for 1989/90 from the EPD mionitoring stations is shown in
Table 7.2. Thése two data sets are consistent. and the values can be"used as.d. baeelme
against which tne results of the mathematlcal modellmg of the dredging ari mud

cisposal simulation can be compared.

~ The gazetted bathing beaches on the southemn 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 1980 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 Tabie 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 spoil 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 airpon reclamatlon area were
relatively high, with a mean value of 580mg/kg dry weight.




o

L -
m . -
» Te''e 7.1 o -
Suspended Solids Statistics: Hourly Samples Taken Over Four 26-Hour Periods in 1990 :
F Surface Suspended Solids Concentrations (mg/) _
_ Location. ' Wet Season Dry Season ‘ _
F Spring Tide Neap Tide Spring Tide Neap Tide _
Wi  Range 3-12 2-12 0-20 6-15 B
B Mean 7 7 7 9
L Upper 95%ile C 14 12 36 16 -
. W2 Range 0-12 7-12 2-23 4-20 L
r Mean 5 10 12 11
’ Upper 95%iie 20 14 23 20 E
— .| W3  Range 0-10 0-13 15 - 119 6-89
! Mean 2 9 41 27 .
Upper 95%ile 8 25 133 224 . L
F W4  Range 8 -85 6 - 21 0-157 0-45
Mean 19 12 13 .16 -
Upper 95%ile 62 21 131 38
[— W5  Range  0-42 7-20 0-35 0-14
‘ Mean 1 12 11 8 P
Upper 95%ile 78 : 18 91 21 ::
[
| Source : 1990 WAHMO Survey Data —
i
~ . ... Tabler2 . =
i ‘. Suspended Solids Statistics: Bimonthly Samples Taken'Over the *griod Jan 1989-Apr 7990 - - -
. : X L — ] v
' L Suspended Solids Concentrations (::.g/) =
Location G - :
. - Surface Middie Bottor T
%
- NM1  Range 0.5-17 2-17 2-18
Mean 3.0 4.5 5.8
NM2 Range 1.5-12 05-24 1-33 3
- . Mean 5.3 3.4 75
NM3 Range 0.5-20 1-13 35-27
— ~ Mean 43 46 9.3
| NM4 Range 25-13 - 2-23 25 - 30
Mean 5.6 6.5 8.5 @
B NM5 Range 15-13 1-18 1.5 - 40 '
Mean 5.8 5.4 8.8
F ) © Notes: {1} Whate zero valuas occummed in the data set & valus of 0.5 mg/} (al of the
- - laboratory LOD) was used in the calcuiation of the mean,
i {2) Swtion locations ame shown on Exhibit 7.2, ”
i {3 Data were iog-transformed 1o normalise the distribution. g
| v Sowrce:EPD Ui
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Site No. of | Copper |Cadmium|Chromium| Nickel | Lead Zinc | Mercury TKN
Stations ‘ {mgN/kg)
Chek Lap Kok 4 1 0.7 13 20 40 66 <0.1 -
Advanced Workse (7-18) {0.4-1) {11=15) (15-25) | {32-58) _ (55~77) {<0.1)
Area :

. | chek Lap Kok Main 36 15 0.8 20 23 41 76 0.08 580
Reclamation Area (7.8-35) | (0.4-1.3) | (11-28) | (8.5-28) | (24-83) |(26-103) |{0.62~0.15) |{130-1000)
Brothars Marine 10 18 1.3 13 21 50 - 53 0.1 600
Borrow Area (6.8-34) | (0.4-22) | (7-22) | (14-27) | (37-59) | (30-82) |(0.03-0.25) |{280-1000)
Urmston Road Marine 15 22 0.6 18 24 45 63 0.18 731
Borrow Area {8-49) {0.4-1.1) {13-27) (16-29) | (29-81) (3983} [{0.11-0.33)| (430-980)
Deep Bay Marine 15 17 0.6 19 20 47 70 0.14 677
Borrow Area 7-23) | (0.5-0.8) | {14-23) | (16-24) | (39-55) | (53-92) |(0.05-D.48)|(450-1000)
|nterim Guideline - 500 15 3500 500 200 2000 5 -
Limits* .

‘ ?.3.1 Aifbort Reclamaticn Configurétidn

<: Scenario 1 - 1987 loads without the airport reclamation.

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

‘Note: Data given are mean and range of concentirations expressed as mg/kg dry weight.

Source;: Greiner-Maunsell, 1931 and *Hong Kong Planning Standards and Guidefines, 1997

“Water Goality mpaets

PR

An intital assessment of the effects of the maximum and minimum airport reclamation
configurations on water guality was carried out early in the study in order to assist |
in the decision on the runway separation distance. The recalibrated water quality 3
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 exciuded,
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 modelied 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 2 - 1996 Joads with the North Lantau develop_g\ent and the final 1525m
runway separation reclamation. . -

Iy 7'9 ‘



The mode! calculates the concentration of a number of water quality parameters; in this

~comparison the common indicators of water quality, dissoived oxygen (DO), biochemical

oxygen demand (BOD), oxidised nitrogen, the faecal bacterium E£. cofi and
chlorophyli a were wused 10 highlight differences between the test scenario
(Scenarioc 2) and the baseline water quality condition (Scenario 1). The modeliing
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.

@ Deep Bay
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Location of Time Series Points for WAHMO Modelling Exhibit 7.5

a) . 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 WQO values in either 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 Tung Chung Bay (positions 14-17 and 18) 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 WQO limit.
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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
r in DO saturation. However, the common feature of a reduction in the percentage
L 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 of 4mg/i 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.

m ' b) Biochemical Oxygen Demand (BOD)

Small increases and decreases in BOD occurred with the airport reclamation
— under dry season neap tide conditions. The changes were smali, of the order of
0.1-0.2 mg/l, and similar in magnitude to the limit of practical measurement
of BOD. Most of the increases occurred in the east and north ©of 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 $pring fide conditions. The predicted values
for the reclamation scenaric were lower than for the baseline except at
“‘ iocations 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

smalt<overall reduction in the BOD value fur the zone. The most: significaiit
i) reductions: were. found =t nasitons 14:17°.and "9 in East Tz;:ng'ﬁfé‘Ghungx.:-‘Bay.-a;;As::
“indicated: :abovESthe lave! of “DO- inkthis:bay was aiso -reducedqr -: Thesed

coincidentreductions singest that the flushing of the bay will *berreduced:

allowing a longer period for the organic tmaterial to be metabolised. As with

DO, under wet season spring tide conditions, there was an overall improvement
. in water quality particularty In the north easterly pat of the area. There
was ho deterioration associated with the the airport reclamation.

— c) Oxidised Nitrogen

Under dry season neap tide conditions, there was a general increase in
oxidised nitrogen concentrations of 0.01mg/l 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. Similaty for the dry season spring tide,
there was an increase in the concentrations although smalier in magnitude
{<0.01mgN/i). In East Tung Chung Bay, the predicted increases were even
smaller. '

o]
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The concentrations of oxidised nitrogen in the wet season were strongly
influenced by the concentrations In the Peadl River. Examination of the
concentrations at positions 18, 24 and 25 showed wet season values of 0.1mgN/I
compared with the dry season values of 0.06mgN/l. There was no evidenhce of a
diumal or semidiumal pattern at these positions while at positions 1-8, 21
and 22 a marked semi- diurnal pattem existed. The high values, similar to
those in the far western ({Peard 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 0.01mg/l and these were
associated with high levels of oxygen saturation indicative of eievated

phytoplankton 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 concentrations in the bay formed at Tung Chung were iow
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 pianned outfalls from the NWNT. The significant positions with
regard to numbers of E. cofi 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 ‘<1000 E. coli/100ml (although the criterion
Is only applicable during the bathing 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
effect was a decrease in concentration of faecal bacteria, but .with positions
20-23+ showing increases due to the NWNT outfalls. Wi.i.en=-,Ath§.-;--thge*-a hzach
iocations-3, 9 and 10 vuré examited.orly {osation I was found. 10.com

the 'Beach standard in the dry Season: while iocations 3-and-9-woul mply-.i
“the wet'season. | ‘ o gy
Chiorophyll 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 concentrations 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/i to 7 ughl 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 18 in the inner
part of the bay. At position 17 the inceases were in the region of 2-3
ug/l while at position 19 the maximum concentration increased from 20 to

30 ug)/l.
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‘i flushinig in the bay due 1o the closte of the channel beiween Tun

Water Quality

As in the case of the wet season neap tide, the concentrations in the area as
a whole were elevated on spring fides 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 10 a neap

tide.

Significant Effects

The most important effect which may give rise to significant changes in water quality
is the increase in chiorophyll a which was predicted to occur in the newly formed
East Tung Chung Bay. The increases in chliorophyll a were predominantly associated
with neap tides rather than spring tides. In the case of the former, the fiushing of
the bay will be less than with a spring tide and may result in a longer residence time
allowing the phytoplankion 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 capabie of predicting, with any degree of
certainty, the succession of species of phytoplankton which wili 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 fides”, 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 phyioplankton growth in Hong Kong waters, comprise a large
number of baoth diffuse and point sources outwith the East Tung Chung Bay. These are
iificut tc  control. Furthermore examination of thp mtrogen,; and chlorophyll a

'"'ctlor's ‘or other parte of .the. zune do ‘that“there is an overall
“in the nlroggn -loading s ~to the & =8

ng ano Thek Lap
Kck theie is an increase in chlorophyil a.

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 inciude stimulation of phytoplankion growth due to
increased nutrient availability from disturbed soils and sediments; toxicity arising
from release of heavy metals or other contaminants from dredged spoil; elevation of
particulate matter in the seawater supply to Castle Peak Power Station which could
biock 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

zohe 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 soils. The surface waters draining the northern area
discharge into the relatively enclosed Sham Wan where an increased nutrient level couid
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

contaminated. 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 refatively 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 loadings of 3,767 kg/month were calculated for eary 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 phytopiankton
stimulation, represented by chiorophyll a concentrations, was determined using an
empirical modei developed: In studies cormissioned by EPD on the environmental inipacts,:
of fish culture ‘zonesi.iThelanode! relates the annual-ares ioading of nitrggen::int::
vay 't¢” e flushing-corrected ianniua! Jesih-average-vinorganic nitroge.: ‘concentration:ands:

thence to an annual.chiorophyil a conceniration. g S T

The flushing correction factor, “F*, is calculated from simply derived morphometric
parameters of the bay; width at its mouth, iength, average depth and the maximum tidal
range.

In examining the effect of additional nitrogen locading 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 istand to a peninsula west of Sha Lo Wan to form the_western bay;
there was no hydraulic connection assumed at Ma Wan Chung. The "F" value for these two
bays was computed as about 1.5, indicative of being well fiushed.

The nitrogen loading from the existing fish culture zone at Tung Chung was computed for
the previous study 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 288 g/maj respectively.
Using the relationship between loading and fiushing-corrected concentration of total
inorganic nitrogen, these Ioadings represent annual depth average concentrations of
0.2, 0.33 and 0.62 mg/| 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/l. The loadings from the existing fish culture
zone and from the three grab dredgers both result in concentrations which lie below
this threshoid region.

The effect of four traiter hopper dredgers operating would bs to produce concentrations
which lie within, but nat 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 wil
reduce the magnitude of the loading. This will move the effect of the additional
locading 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 gquality are
associated with the removal of the unconsolidated marine deposits foliowed by their
replacement with marine sands. In addition to local effects 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 backfilled 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 drqgjgi,rig;ﬁ?dﬂhﬁphg and borrowing activities wora
carrigd out; - : SRR AR : _ ‘

- o Three grab edgers opei;éting ;lt fﬁéa‘:rﬁl)’t;rt-s:ité in sﬁal'..ow wair,
- 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.

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

- Simultaneous overflowing of silt from hoppers or barges during dredging for
fill, and dumping of matine mud, at different plts 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 Light and Power (CLP) Power Station at
' Castle Peak. CLP have expressed particular concern over actlvities within a 5km radius
. of the power station .and. have- specified--a-tolerable threshold limit of 150 mg/™ "7 °

suspended solids concentration for thelr cooling water supply. Exhibit 7.1 shows the
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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 overap. Of the simulations above, only
dredging of overburden and overflowing of barges during loading of fill at Urmston Road
fall welt within the 5km radius of the power station cooling water intake.

The monitoring location closest to the power station for which withintide 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 seasen 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 7.6. The feeding rate of filter
feeders, of which oysters and mussels are typical examples, is infiuenced by the
concentration of suspended solids in the surrounding water. Large mussels (7em), 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/|
and inhibition of feeding in excess of 200mg/l. The potential for inhibition of filter
feeding by the oysters in Deep Bay was therefore also considered.

- - Guang Dong Sheng

Sham Chur River

Sheung Pak Nai

/ ters Legend
ak Nai New Territories €9

v
Tai Shui Hang Oyster Bed

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 traller dredgers working in the deeper waters further west (see
Exhibit 6.5). With the three grab dredgers working in shaliow water, the contour
bounding the 2.5 mg/l 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 normat dredging operations (see Exhibits 6.6 and 6.10).

The area of impact represented by simuiating 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 5km zone but at no state of the fide did the 0-25 mg/t contour
approach the power station intakes. The plume however did move in a southwestery
direction along the coast towards the village of Tai O. The contours indicated that at
peak ebb flow, concentrations in the region of Tai O could increase by up to 2.5 mg/I.

Dumping at the Entrance to Deep Bay

These activities also lay outside the Skm limit but because the dumping was simulated
within about 1km 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 W5 (see
Exhibit 7.2) and iwo arbitrary locations selected immediately ad;acent to the power

.~ ~étation "site {referred to as A and B). The predicted concentratlon inurecazs whi ch

would take place at these three. locativns | can be, compar ;‘..:-with‘?:the mrenivsd

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 10 exceed the tolerable
limit of 150 mg/i.

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.

g

e
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7 concentrations at station W5 as deplcted in Table 7.4. Predlct’ed dlurnér SUape“:fej _!
“g8lids coricentration at 'ncations A and B are illustrated on Exhibit 7.7,




Table 7.4
Increases in Suspended Solids Concentrations Resulting from
Dumping Operations at the Entrance to Deep Bay

SR R

r Obeerved Suspended Maximumi Predicted Increasss in
Solids Concentrations Suspended Solids Concentrations
| at W5 (mg/l) (mg/h)
r Operation Season/Tide W5 A B
b mean range surface boitom | surface bottom | surface bottom
layer layer layer layer layer layer
I—' Dumping from three wel spring 1 0-42 0 2 2 2 1 2
b grab dredgers
wet neap 12 7-20 0 ¢ 0 0 o v}
| dryspring | 1 -3 [ 0 o | 0o o | 0 o
—_ - Maximum dumping rate| wet spring 11 0-42 2 15 23 28 4 8
Source: Grer'ner-Maunsel!, 19971

1

Dredging of the overburden in Urmston Road had littie 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 2.5mg/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 5mg/l, and approached 15mg/l for a very short period. This level of
increase - in the upper layer lies well within the wvariations which occur naturally.
Howaver, during sand dredising operations at.Urmstoh .Road: where sitt was simulated .

.

i

foi aluiger pericd.

At both locations A and B the average increase over the the tidal period i the upper
layer was of the order of 5mg/l with maximum increases of 10mg/l during the peak ebb

F tide. - The increases in the lower layer were higher reaching 35 mg/i at the peak of the

i i ebb. Since the cooling water intakes are in the upper layer, the general increase of
5mg/i should not cause significant adverse effects on operations at the power station.

r Similar operations in the southern part of the Deep Bay borrow area were predicted to

give Increases In the upper layer of approximately 2 mg/l with increases of up to 8

m mg/l at the peak of the ebb tide. The comesponding increases in the lower layer would

1 reach a maximum of 26mg/l. Dredging at the northern end of the Deep Bay borrow area

‘ would have a similar effect on the suspended solids concentrations with a maximum
increase in the upper layer at the peak of the ebb tide of 12mg/L.

L With 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 7.5, 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 Exhibit

T s
| .
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Station A (Coordinates: 809472E, 825914N)

.85 Concentration (mg/l)

30
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101"
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Time (Hours Relative to Predicted HHW)

154 Surface Layer TN Bed Layer

Station B (Coordinates: 809318E, 826337N)
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Predicted i}zcreases in Suspéhdeq_, Solids“;ancentration‘s_ Near

A iM,.T _Casiie Peak Power.Station Resulting from Spoll Dumping at the Entrance to Deep Bay
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Table 7.5

Increases in Suspended Solids Concentrations at Deep Bay Oyster Beds
Resulting from Fill Extraction at Urmston Road Borrow Area

State of Tide Layer Increase in Suspended Solids Araas Affected
- Concentration (mg/f)
HHW surface 0 None
bottom 0 None
Peak Ebb surface 25 Several at head of Deep Bay )
Small areas off Pak Nai and Lau Fau Shan
bottom >10 Small offshore area between Tai Shui Hang
. and Sha Kong Miu
LLW surface 0 None
bottom 2.5 Smali offshore area between Tat Shui Hang
and Ngau Hom Sha
Peak Flood surface - 25-5 Most of ofishore area
bottom >10 Smali ofishore area between Tai Shui Hang
and Sha Kong Miu

Source: Greiher—Maunseli, 189171

Table 7.6

2

Potential 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
Concentration {mg/l)
HHW . | surface None
O FEET T e bulttom - o st : Nonén_
LLVY surface 0 Noz
bottom 2.5 “Small offshore area between Tai Shui Hang
and Ngau Hom Sha

_ Source: Greiner-Maunsell, 19971

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

Staie of Tide Layer Increase in Suspended Solids Areas- Affected
Concentration (mg/l)
HHW surface <10 Small offshore area between Ngau Hom Sha
and Lau Fau Shan
bottom <10 Small offshore area between Tai Shui Hang
and Sha Kong Miu
LLwW surface <10 Small offshore area between Tai Shui Hang
and Sha Kong Miu
b ~ bottom <10 --| Narrow offshore area between Taf Shui Hang
T | e . and Ngau Hom Sha ]
e Source Gremar-Maunself 1991 et . e
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LS ETComGines Uredging.,énd Dumping at The Brothers and.Deep.Bay Borigw £~ #us

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

inner Deep Bay Range 6.5-210 Annual mean 40.8 mg/|
Outer Deep Bay Range 2.5- 31 Annual mean 13.5 mg/|

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 Smg/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/l 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/l. It is understood from discussion with AFD that
an upper threshold iimit of 100 mg/l 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 Wan, should not therefore be subject to unacceptable adverse

effects.

o

Simulation of simultaneous dredging and dumping within“different pils 5 The Brothers
and Deep Bay borrow areas showed that suspended solids concentrations 2zt stations A and
B would increase by less than 10 mg/l, 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/t although higher concentrations would occur over part of the tidal c¢ycle 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 subseqguent resuspension once

‘the tidal currents are sufficiently strong.

Simuitaneous 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 mg/l. Increases of over 10 mg/l would be experienced over a small area of the
oyster beds for part of the tidal cycle, but in comparison to the ambient range, these
are unlikely to be significant.  Similarly, increases of over 10 mg/l would occur at

~ the Ma Wan_fish culture zone .at low water, reducing to less than 5 mg/l during the
"flood tide. In consideration of the tolerable threshold of 100 mg/l for caged fish,
. this would not be expected to cause adverse gffects.
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Table 7.8 ;

Potential Increases in Suspended Solids Concentrations at Oyster Beds in Deegp 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/l)
HHW surface 5-75 Offshore area betwaen Tai Shul Hang and
Ngau Hom Sha
Peak Ebb surface 5§-7.5 Small offshorse area at Tai Shui Hang
LLW surface <5 Ofishore area between Tai Shui Hang and
Lau Fau Shan
Peak Flocd surface >10 Small area offshore from Sheung Pak Nai
1-10 Most of offshore area

Source: Greiner-Mauqse!I, 1997

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:

v, oo rain®l cuno® from excavated we-as of Chek Lapa.Kok;_andfnew cgolamation -

Careas. ant

- . 7" water derved from dust suppression equipment at concrete batching siants and
generzl! naul/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 occasnonal!y 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 phases 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
dally. Estimates of the sewage fiows and loads which will be generated by these two
groups of workers are given in Table 7.9. The values were obtained using 1996 fiow 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 BOD TKN E. cofi

‘ (m’/d) | (kg/d) (kg/d) (count/d)
Site Preparation Contract 05 52 10 5x 10"
Workers -
Building and Infrastructure 600 340 67 asx10"
Contract Workers

El

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

The pollutant loads arising from the site preparation workforce will be of a simitar
order of magnitude to those previously generated by the inhabitants and livestock on
Chek Lap Kok... A" resrden Lapulation of 200 people and, say, 200 pigs weuld, have. -
nroduced BOD Ioads of approxrm.. tely 46 ka/d angd TKN loads.of ‘mbmmmatﬁya kagy/d. :

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 controling 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 fiow 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 pattemns 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 fo maintain the present fiows and prevent enhancement of phytoplankton
growth. .
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| 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 1o ensure that unacceptable conditions are not
generated. The recommended maonitoring 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 threshold I[__pmlt

P

s .y
§ oAt

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 channelied 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 shoujé i)e 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
settiement tfanks. 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, water should be recycled and used for further dust suppressica and
rinsing: purposes.. Pepencing upon the volume of concrate being nroduced: and the size of

_iiie"~'settiement tanks, -dispnsal of accumulated “sc.ds o e uppersdayers of..the.
-reclamation or later to landf! will be required once every cne to four.weeks. - The .

sedimentation " and “water recycling systems must be maintained on a reguiar -basis -fo
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
untii 1997. Temporary sewage treatment {faciliies 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 facllies and to
arrange appropriate  coliection and disposal facilities, Le. pumping out into

-collection vehicies and barging to an off-site disposal facility. It is possible that

the Site Prenaration 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 gazetied 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-fiood and mid-ebb tides, when the extent of sediment piumes 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 shouid 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, if necessary, to ehsure that his actlons 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 offshare 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/l 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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Environmental Working Papers and Reports
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Section 5 and Appendix A (Revised).- Air Quality

Environmental Monitoring and Audit Operations Manuai

Simulation of Sediment Losses during Dredging Activities

Noise Modeiling Data and Assumptions |

Bird Hazard Control Programme

First Interim Report EIA

Second interim Report: Environmental Assessment of Construction Impacts
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Hong Kong's New Airport at Chek Lap Kok: Environmental Review
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ACZ
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AFFF
ALP
ANL
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AQR
ASR
ATC
AWGC

L BiC

BOD
CAD
CFC
CLK
CLP
CNL
co
coD
dB(A)
DO
EDTA

EPA

EPD

FAA

Air Control Zone CUPEVTHC
Agriculture and Fisheries ' HKPSG
Department

Aqueous Film Forming Foam IATA
Airport Layout Plan

Allowable Noise Level , ICAO
Air Poliution Control Ordinance

Air Quality Objective INM
Air Quality Requirement ISC
Area Sensitivity Rating NB

Air Traffic Control NCO
Advance Works Contract NEF
Bulilding and Infrastructure NH,-N
~ Contrart s o NH-N-
Basic Noise Leval NS
Biochemicat Oxygen Demand NLDS
Civil Aviation Depariment NLE
Chlorbﬂorocafbons NM
Chek Lap Kok NO,
China Light and Power Co Ltd ‘ NO,
Corrected Noise Level ‘ NSR
Carbon Monoxide NTA
Chemical Oxygen Demand NWNT
Decibel(s) A - weighted NWWZ
Dissolved Oxygen owB
Ethylenediamine Tetraacetic PAA
Acid PAH
U.S. Environmental Protection PAL
Agency PCB
Environmental Protectidn PHI
Department PME
U.S. Federal Aviation PNL
Administration RFF
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Hong Kong Planning Standards and :
Guidelines

International Air Transport
Association

Intemational Civil Aviation
Organization

Integrated Noise Model
Industrial Source Complex
Narrow Bodied

Noise Control Ordinance

Noise Exposure Forecast
Amimania-Nitrogen
Ammonium:Nitrogen -
Noﬂh Lantau Develc:pms'\'
North LaanU Development Study
North Lantau Expressway
Nautical Air Miles

Nitrogen Dioxide

Nitrogen Oxides

Noise Sensitive Receiver
Nitrilotracetic Acid

North West New Territories
North Westem Waters Zone
Other Wide Bodied

Provisional Airport Authority
Polyaromatic Hydrocarbons
Point-Area-Line Sources Model
Polychiorinated Biphenyls
Potentially Hazardous Instaiiation
Powered Mechanical Equipment
Predicted Noise Level

Rescue and Firefighting
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RSD  Regional Services Department TMES  Technical Memorandum on Effluent 5

RSP Respirable Suspended . Standards
Particutates : TMPP  Technical Memorandum on Noise from
RTS Refuse Transfer Station Percussive Piling
SEL Sound Exposure Level . TSP Total Suspended Particulates g
SIR Second Interim Report ™™ Total Toxic Metals '1
- 8O,  Sulfur Oxides usD Urban Services Departiment -
SPC  Site Preparation Contract WAHMO Water Quality and Hydraulic Model g
SPL  Sound Power Level WCZ  Water Control Zone ]
SS Susper;ded Solids wDO Waste Disposal Ordinance g
888 Sewage Strategy Study WENT  Western New Territories
SS8S1 Site of Special Scientific WPCO  Water Pollution Control Ordinance g
Interest WQO  Water Quality Objective i
TKN  Total Kjeldahl Nitrogen E
- T™ Technical Memorandum on Noise _ o -

from Construction Work other

than Percussive Piling -
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New Airport Master Plan
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s Alrport site: 1,243 hetiares : .

- one quarter former wiands;
- thres quarters reclaimed.

«  Two parallel runways

- 3,800m length;
- 60m width;
- 1,525m separation.

Taxiway system between and south of
runways.

» Midfield passenger terminal complex.

« Centralized terminal processing
building.

Attached and satellite terminal
CONcourses. :

» 125 Gircrat parking poshtions... ;. .-

Master Plan for Year 2040

Rcad, rail and ferry acgess, zioig
esy w7 gite boundary.” - e

. Three road bridges to the sité’? ++#7 ™

Midfield aircraft maintenance facility.

Air cargo, catering, ground support and
air mait 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;
- 8.9 million tonnes of air cargo;
- 375,500 aircraft movements.
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