
FINAL REPORT 

Environmental Protection Department 
Hong Kong Government 

West Kowloon Refuse Transfer 
Station Study: Initial Environmental 
Impact Assessment 

May 1994 

ERM Hong Kong 
in association with 

Mouchel Asia Limited 
and 

Peter Fraenkel/BMT (Asia) Lld • URBIS 
• Brooke Hillier Parker. 

Deloitte Touche Tohmatsu • Masons ' 

III 
ERM 

I 



J
L
C
h
u
h
U
U
F
U
(
U
h
u
u

刊

U
C
h
u
c
n
U
U
L
U
U
U
U

刊

U
U
U
U

IIN.'.ïßß(.)盯 I

Environmental Protection Department 

Hong Kong Government 

West Kowloon Refuse Transfer 
Station Study: Initial Environmental 
Impact Assessment 

扎1ay 1994 f 

Reference C1089 

For and on beha!f of ERM Hong Ko呵

pp…y:'( 的(一

Position: ?川< 'p，.lι~..，~ (f，、正

D墮胎; 三已 糾ιh、\，，\q't

1his re悶悶 has 出en pr時ar回 by ERM Hon目 Kong ， the tradin目 name 01 ERL 
恤到a) U叫 I醋， \\i lh 訓 reasonable 品圳， care 剖d dìligence wi制n the terms 01 
the Contract with Ihe dient. incαporatingωrG凹er副 Terms and Conditions 
01 Business and 岫 ng aCCQU川 01 the reSQurces devoted to i! by agreem飢l
\\i lh Ihe di間I

Weálscl卸m 肌，y respons 圳Iy 10 Ihe CIi間I 凹d O~剖rs in respect of 甜y
matters outside the scope 01 Ihe above 

This r叩ort is confidenti副 10 the die川 and we accept no responsibility 01 
岫atsoe帽 nature to third parties to附om this repα1. or any part Ihereof, is 
間de known. MY such party relies upon the 閃閃叫 at Iheir own risk 



L 
0. fCONTENTS 

D 
[I 

1 INTRODUCTION 1 

1.1 BACKGROUND 1 

0 1.2 OBJECI1VES OF THE IEIA 1 
1.3 STRUCI1IRE OF THE REPORT 2 

0 2 TIIE WEST KOWLOON TRANSFER STATION (WKTS) 3 

2.1 FAGLITY CONCEPT 3 

0 2.2 STATION LAyOUT AND STRUCI1IRES 3 
2.3 ACTIVITIES DURING CONSTRUCTION 4 
2.4 ACTIVITIESDURINGOP~TION 5 

0 2.5 WASTE ARISINGS 6 
. .1 2.6 TRAFFIc GENERATION 6 I 

'I U 3 CONSTRUCTION PHASE: APPRAISAL OF ENVIRONMENTAL 
IMPACTS 7 

n 

L 3.1 LANDusE IMPACT 7 
3.2 AIR QUALITY 10 

[I 3.3 WATER QUALITY 16 
3.4 CONSTRUCTION NOISE 22 
3.5 VISUAL IMPACTS 31 

[' -~: 4 OPERATION PHASE: APPRAISAL OF ENVIRONMENTAL IMPACTS 34 

[I 4.1 AIR QUALITY 34 
" 4.2 WATER QUALITY 40 

4.3 NOISE 44 

G 4.4 VISUAL IMPACTS 54 
4.5 BIRD, RODENT AND INSEcT CONTROL 56 

[I 5 ENVIRONMENTAL PERFORMANCE, MONITORING AND AUDIT 58 
G 

I:. 
5.1 ENvIRONMENTAL MONITORING 58 
5.2 BASELINE MONITORING 58 

c_ 
5.3 CONSTRUCTION IMPACT MONITORING 58 

C 
5.4 OP~TIONAL IMPACTS/COMPUANCE MONITORING 59 
5.5 AUDIT REQUIREMENTS 63 
5.6 ENVIRONMENTAL PERFORMANCE REQUIREMENTS 64 

[1 6 OVERALL CONCLUSIONS AND RECOMMENDATIONS 69 
L-

LJ 
6.1 INTRODUCTION 69 
6.2 OVERAll CONCLUSIONS 69 
6.3 RECOMMENDATIONS 70 

ti 
----, I 



U
L
h
u
h
u
h
U

們
U

們
U
h
U

刊
u
h
u

口

u
h
h
u
h
u
h
u

huhk~fuuuuhuu 

仁
F
L

仁
仆
U
h
N
l
L

1 INTRODUCTION 

1.1 BACKGROUND 

The long-term municipal waste disposal s仕'ategy for Hong Kong calls for 
the provision of three strategic landfills and a network of transfer stati口ns to 
cen仕alise the collection and 仕ansportation of waste in bulk to these landfills 
for disposal. Two refuse transfer stations have come into opera位on si.nce 
1990, namely the Kowloon Bay Transfer Station (KBTS) in Kowloon and the 
Island East Transfer Station (IETS) on Hong Kong Island. A third refuse 
transfer station located in Sha Tin wiIl commence operation in 1994. ln 
order to provide adequate disposal capacity and to cater for the general 
growth in waste arisings from Kowloon, Kwai Chung and Tsuen Wan, it 
has been proposed to cons仕uct a new transfer station at West Kowloon 
The West Kowloon Transfer Station (WKTS) wiIl provide for the reception 
and transfer of publicly and privately collected waste. 

f 

In January 199丸 ERM Hong Kong (previously ERL (Asia)) was appointed 
by the Environmental Protection Department (EPD) of the Hong Kong 
Government to ca誼y out a study 'into the req凶rements of the WKTS. 
Following the environmentaI issues considered in the previous working 
papers, this report presents the findings and recommendations of the lnitial 
Environmental Impact Assessment (IEIA) for the WKTS 

1.2 OBJECTII月ES OF THE IEIA 

This IEIA is based on the outline design produced by the consultants and 
acts as a scoping doαlment， outlining the main environmental issues and 
the prelirninary rnitigation measures. 

This IEIA has been conducted in accordance with the Hong Kong Planning 
Standards and Guidelines (HKPSG) and with cognisance of relevant 
environmentaI legislations. The IEIA has the following 0均ec位ves:

to assess the potential environmental impacts upon sen:sitive receptors 
during the construction and opera位。nal phases of the WKTS; 

to recommend prelirninary measures for the rnitigation of any sigt吐血cant
impacts to acceptable levels; 

to recommend environmental monitoring and audit requirements for the 
construction and operational phases; and 

to identify further work that may be required once the final design has 
been con位rmed， in order to ensure that there are no significant impacts 
from the construction and operation of the WKTS. 
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1.3 5TRUCTURE OF THE REpORT 

In meeting the objectives set out above, the structure of the repo~ is as 
follows: 

Section 2 describes the main features of the construction and opera位onal
phases of the WKTS. 

Section 3 assesses the environmental impacts likely to occur during the 
cons仕uction phase of the WKTS, and recommends appropriate mi位gation
measures to minimise potential impacts. These issues include air quali句，
noise, water qua1ity, landuse and visual impact. 

Section 4 assesses the environmental impacts likely to occur during the 
opera位onal phase and recommends appropriate mitigation measures. 
The issues include air quality (incIuding odour), noise, water quality, 
visual impact, and bird, rodent and insect con仕01.

Section 5 presents the environmental monitoring, audit and performance 
requirements during the construc位on and opera位。n of the WKTS. 

Section 6 concludes the findings of the study and summarises 
recommenda世ons for mitigation and environmentaI protection. 

ERM HONG KONG ENvrRONMENTAL PR。πCTION DEPARTM8叮

2 

卜
l
J
仁
U

「U
u
r
U

仁
U
P
h
u

們U
U

尸U
U
J
F
U
L

仁
L
F
I
L
n
u

仁
們

U

「
L
r
l
l

」

t
u
u

口
刊
L

刊

L
f
L
r
L
-
l
!



h
u
n
u
r
h
u
r
u
u
h
u
U

口
U
h
u
u
h
u
u
n
u

f!i1L 

「
卜
卜
」
戶i
l
u
r
-
K」

l
U
L
-
-
」

I
L
f

仁

2 THE 仇司'::ST KOWLOON TRANSFER STATION (YI要TS)

2.1 FACILITY CONCEPT 

The WKTS will provide for the reception and transfer of publicIy and 
privately col1ected waste. The waste received will be 仕ansported to the new 
West New Territories ~句ENT) Landfill at Nim Wan by sea in Lo-Lo type 
vessels. At present approximately 2,200 tonnes per day of municipal waste 
is collected by refuse col1ec位。n vehicIes (RCVs) in the whole of Kowloon, 
Kwai Chung, Kwai Tsing and Tsuen Wan areas. It is required that the 
KBTS and WKTS together can handle al1 public and private waste from 
Kowloon, Kwai Chung, Kwai Tsing and Tsuen Wan areas by the year 2011 

It is envisaged that the WKTS will be opera位。nal by 1996. The primary 
objectives of WKTS are to transfer the whole of the balance of publicly 
col1ected waste arising within the Kowloon/Kwai Tsing/Tsuen Wan 
catchment. This balance will be equal to about 1654 tonnes in 2011. 
However, the station should also be designed with the aim of transferring 
the maximum reasonable tonnage of privately collected waste arising within 
the same area. 

f 

2.2 STATION LAyour AND STRUCTURES 

The site on which the outline design is based, has an area of about 1.85 ha. 
The proposed layout of the WKTS facili句 is shown in Figure 2.1. The 
仕ansfer station building measures approximately 118 x 42 m in plan a:nd 
lies paral1el to the quayside, setback by approximately 35 m. The internal 
access road to provide 仕affic cirαlation for vehicles bringing wastes to the 
facility is 8 m wide, al10wing two lanes of traffic. On the ramp, this width 
has been inαeased to 9 m to enable vehicles travelling in either direction to 
manoeuvre past a broken down vehicIe or other blockage 

All 仕affic entering and leaving the site will be required to weigh in at the 
weighbridges unless alterna位ve arrangements are agreed. There will be 4 
weighbridge units (2 'in' and 2 'out') each with dimensions of 15 x 3 m. 
There will be three vehicIe wash bays equipped with water collection and 
re句rcIing facili位es. Two α'ane units, with a semi-portallayouιwith one 
long 仕'avel rail elevated and one at ground level, will be cons甘ucted
between the 仕ansfer station building and the waterfront 

An office and maintenance workshop will also be constructed to the west of 
the transfer building bounded by the internal access road. 

ERM HONG KI叫G ENvIRONM固守T^L PRo.間cnON DErARTI叫ENT
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1 piling rig; 
1 conαete pump; 
2 cranes (1 tower and 1 mobile); and 
other miscellaneous equipment 
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2.3 ACTIVITIES DURJNG CONSTRUCTION 

The present construction programme for the works is expected to run from 
April1995 to July 1996. All the cons仕uc世on activities will be restricted to 
the site. The main cons仕uction activities will include: 

Site Formation Works, as the site isreasonably level, grading works will 
only take place from April to June 1995; 

Piling, this will include driven steel H -piles during the period from May 
to August 1995; 

Concrete Work罩， for all buildings including paving and hardstanding from 
July to November 1995; 

Stee/work Erection, mainly in the transfer station building from October 
1995 to February 199白

Plant Erection, from January to July 1996; and 

Crane Erection, from May to July 1996 

Nom吋or excavation work beyond that required for simple foundations is 
anticipated and therefore minimal quanti位es of material will be generated. 
All excavated material will be re-used on-site. There will be no on-site 
conαete batching plant as all concrete will be delivered ready-mixed to the 
site. No m吋or stockpili峙。f materials is envisaged 

Major plant and equipment for the construction activities is likely to include: 

The majority of movements into and out of the site will be for the delivery 
of ready-mix concrete with a peak delivery rate of about 40 wagons per 
day. The distribu位。n will depend on the location of individual works areas. 
Other movements will be the irregular delivery of materials, dependant on 
the works progress, an estimate of 5 deliveries per day throughout works 
duration has been used in the subsequent analysis. There will be no 
unpaved haul roads due to the nature of the site. The proposed working 
hours will be 0700-1900 and the peak workforce will be about 75. 
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2.4 
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/ 

ACTJVlTIES DURING QpERATION 

Refuse Collection Vehic1es (RCVs) carrying a typical payload of about 5 
tonnes will enter the WKT5 via the access road. The sequence of events at 
the transfer station will comprise 

vehic1e reception, weighing, checking documentation; 
vehic1e discharge, return to service (collection round); 
waste processing and unit load formation; and 
unit load handling. 

Vehic1e reception will be over electronic weighbridges where they will be 
weighed, identified and if required, their loads sampled at the side of the 
route into the transfer station. Because of the varia位。ns in arrival patterns 
and discharge times, some queuing of delivery vehic1es will occur on a 
regular basis, and the layout of the site takes this into account so that 
queuing back onto the public highway does not occur. 

The prefe訂ed outline design utilises waste compactors with and without 
walking floor push pits. Access to the upper 位pping floor by ramp will 
enable RCVs and other vehic1es to discharge into the compacting equipment 
under gravity. 

The waste process equipment will compact the waste into 20ft 150 
containers which will be mounted on trailers towed by tug units. These will 
take full containers under shore mounted cranes which will perform the 
shore-ship (and vice versa) interchange. 

The 廿ansportation system will normally be by sea -going vessel on a dail y 
basis to WENT, where sirnilar shore mounted cranes will unload the full 
containers tostore or to landfill slave vehic1es. In excep位onal circumstances, 
such as when the typhoon warning is raised, alternative 仕anspo討 by road 
trailer will be employed if prac社cable.

The opera位。nal workforce would be about 60 (inc1uding EPD staff). The 
proposed norma1 working hours will be 0730-2330 with reduced opera位on
from 2330-0130. The station will be open from 0430 to accept occasional 
deliveries of waste but other opera位ons will not commence until 0730. 

The WKT5 will operate with the rninimum environmental disturbance. 
Wastewater from RCVs, the vehic1e wash bays (after reuse), from refuse 
during its compaction or from washing in the tipping hall and compactor 
floor, w i1l be col1ected and drained to the on-site wastewater treatment 
plant. The refuse transfer operation will be enc10sed within the transfer 
building which will be ventilated to avoid any build-up of dust and other 
air pol1utants. The exhaust air 台om the ventilation system will be filtered to 
remove air pol1utants and odourous substances to acceptable levels. 
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2.5 WASTE ARISINGS 

Domestic and commercial/ industrial waste arisings and catchment areas 
have been discussed in Working Paper 2 and the subsequent addendum to 
Working Paper 3. Table 2.5a outlines the estimated daily waste throughput 
to WKTS in different design years. 

Table 2.5。 Predicted Daily Waste Throughput 

Design Year 1996 20日1 2006 2011 

Daily Waste Domestic 1000 1510 1919 2500 

Throughput (tonne) Commercial/lndustrial 1450 990 581 。
Total 2450 2500 2500 2500 

2.6 T'RAFFIC GENERATION 

Working Paper 3 has addressed in detail the 甘'ansportation issues of the 
WKTS. It is assumed that the commercial and indus出al waste will arrive 
mainly on smaller vehicles of 3 tonne capaci句， which will be unloaded by 
hand. The arrival pattern of publicly col!ected waste will follow the 
patterns governed by USD/RSD working methods. This is best 
characterized by the early monúng 'peak' in deliveries. The overal! arrival 
pattern will be governed by those of the privately col!ected and 
commercial/industrial wastes. Table 2.6a shows the predicted daily and 
peak hour traffic generation due to the WKTS opera位on.

Table 2.6α Predicted Daily and Peak Hour Vehicle Trips 

Design Year 1996 2001 2006 2011 

D祖ly vehicle RCV s @ 5 tonne 2日。 302 384 5日白

甘ips
Other vehicles @ 3 tonne 484 330 194 。

Total 684 632 578 500 

Pe也 hour Total 56 50 45 53 
vehicle trips 

The highest delivery rates are expected around 0930 with a second, smaller, 
peak at about 1600. These figures reflect normal daily averages, for Monday 
peaks an additional 15% throughput can be assumed. 
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3.1 

3.1.1 

3.1.2 

CONSTRU白了ON PHASE: APPRAISAL OF ENVIRONMENTAL IMPACTS 

LANDUSE IMPACT 

lntroduction 

The WKTS will be located in the northern part of the West Kowloon 
Reclamation (WKR) in an area designated for the purpose (see Figure 3.1a). 
It is scheduled that the construc世on phase willlast from early 1995 to mid-
1996. This section assesses the poten位allanduse impacts assoåated with the 
cons甘uc位oh works 

Exísting and Planned Landuse 

Existing Landuse 

The nearest existing neighbourhood to the proposed WKTS is Lai Chi Kok 
Dis出ct which is dominated by a large private residentiaI esta妞"Mei Foo 
Sun Chuen which is bisected the Kwai Chung Trunk Road. To the 
nor位least of the estate are Lai Chi Kok Hospital and Recep泣。n Centre and 
to the east of the estate there is a bus depot, a sand depoιa sewage 
treatment works, part of the premises of Haking Wong Techmcal Institu妞，
and the decommissioned Lai Chi Kok Inånerator. To the west of the estate 
is the Lai Chi Kok Park Swimming Pool and Indoor Games Hall, and other 
Government/ commumty faåli位的﹒ Further west, to the north of Kwai 
Chung Road is Ching Lai Court, a residential development, and Princess 
Margaret HospitaI and its assoåated qu缸ters.

f 

Them吋ority of the reclama位。n for the area opposite Mei Foo Sun Chuen 
has been completed with the excep位on of a 5仕ip that borders the estate. A 
sewage treatment works, a water boat dock and a reprovisio~ed shipyard 
are in place in the reclaimed land close to Stonecutters Island, which is 
designated for military use. Container Terminals (CT) 7 and 8 have been 
st甜ed with some quay-side gan仕y cranes, rail-mounted gan甸Fαanes and 
ligh位ng poles aIready in place. Some of the reclaimed land is also being 
used for the temporaη， storage of containers. 

Planned Landuse 

In mid-1995, at the commencement of the cons甘uc位。n activi位es， land use 
in the Kowloon hinterland willlargely be as e紅sting. The WKTS will be 
largely surrounded by land reserved for container terminals and container 
back-up uses, and other industrial uses. 

ERMH間也G~αNG ENvIRONMENTM. PROTECTION DEPARTh但盯

7 



3.1.3 

According to the Stonecutters Island - Outline Zoning Plan S/SC/2 (1992) and 
the West Kowloon Reclamation Outli肥 Development Plan - Northern Section 
D/K20A/A (1991) , the following 1anduses will be in the immediate vicinity 
of the WKTS site (see Figure 3.1a): 
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container re1ated uses reserved for container back-up; 
CT 7 and 8; 
pe仕01 filling station (PFS); 
sewage 甘eatment works; 
possib1y a Urban Services Department Depot; 
Industria1 (B), boa句lards and other marine-oriented industria1 uses; 
Route 3/West Kow100n Expressway (WKE), Lantau and Airport Railway 
(LAR) and Route 9; 
Lai Chi Kok Park (to the immediate west of Mei Foo Sun Chuen); 
a strip of district open space as an extension of Lai Chi Kok Park, acting 
as a buffer for the transport co叮idor (Route 3/WKE and LAR); 
possib1y a regiona1 stadium; and 
Route 16 Interchange and surrounding amenity spaces. 

By the time the WKTS cons廿uction phase starts, this part of the WKE will 
have been comp1eted. CT 7 and 8 wil1 be operationa1, forming an extension 
of the container facilities from Kwai Chung. The fina1 construction phases 
of Route 3/WKE and LAR wil1 be concurrent with the construction of the 
WKTS. 

Construction works for Lai Chi Kok Park to the immediate west of Mei Foo 
Sun Chuen are schedu1ed to commence in 1994, and the rest of the park 
works (to the south of Mei Foo Sun Chuen) are to commence in 1996 with 
interim 1andscaping treatment commencing in 1994 

The WKTS site may become a Joint User Deve10pment aUO) with 100 m2 of 
office space provided for the Kow1oon West District Land Office 
(DLO/KW). 

The construction of the LAR and the WKE will overlap with the 
construction, and in the case of the LAR, the operation of the WKTS unti1 
mid-1977. All constuction works will require sea access and this will call 
for careful scheduling. Additionally, LAR construction access will need to 
be provided during the operation of the transfer station, possib1y whilst the 
waste transfer vesse1 is berthed 

Potential Impact and its Sign伊cance

As most activities wi11 be on new1y reclaimed 1and where existing 1anduses 
are restricted to the boatyard and part of the sewage treatment works, direct 
disruption of ex出ng 1and uses is u叫ike1y. The traffic associated with the 
construction is considered to be too small to cause any 仕affic prob1em. The 
construction works may have impacts on adjacent sensitive receivers in 
terms of noise and dust generation, and they are discussed in the 
corresponding sections 

ERM HONG K'臼叮 ENVIRONMENτ'AL PROTEC訂ON DEPARTM即行
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3.1.4 
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Since all construction works will be within the boundary of the transfer 
station site, no land take issue is envisaged 

There will be various concurrent construction works for developments on 
the newly reclaimed land. Careful planning of cons甘uction works and 
liaison with responsible authorities will be essential to avoid any. conflicts 

Conclusions 

The WKTS will be built on newly reclaimed land planned for the purpose 
and no significant landuse impact is anticipated. However, construction of 
the LAR and WKE may impact upon the construction and early operational 
programmes of the WKTS 
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3.2 A1R QUAU7Y 

3.2.1 lntroduction 

Cons甘uction activities to be carried out at the proposed sìte have the 
poten位al to generate sìgnìficant amounts of dust ìf uncon甘olled. These dust 
genera位ng ac世vi位es ìnclude handlìng of excavated material and general 
construction works. 

Other pollutants such as su!phur dìoxìde, nìtrogen oxìdes and fine 
p訂世α.I!ates may arise from the exhaust ernìssìons of 甘ucks and other dìesel 
powered mechanìcal eq叫pment wìthìn the works sìte. Due to the lirnìted 
numbers of construction equìpment and plant to be used on sìte, ernìssion 
ìmpacts from these sources are expected to be ìnsìgnìficant. 

3.2.2 Govemment Legislation and Planning Standards 

The lirnìts of ambìent dust levels are laìd down ìn the Hong Kong Aìr 
Qualìty Objec世ves (AQO) as shown ìn Table 3.2a. 

Table 3.2a Hong KDng Air Quality Objectives 

Pollutant Concen仕ation (μg rn-') 

Averaging Tirne 

24 Hours (ii) 1 Year (üi) 

To祖1 Suspended p，缸世口.tlates 260 80 
(TSP) 

Respirable Suspended 180 55 
F剖叫.ates (RSP) (iv) 

./ y'. 

Note: (i) 
(ü) 
(ili) 
(iv) 

Measured at 298'K (25'C) and 101.325 kPa (one atmosphere) 
Not to be exceeded more 曲曲 once per year 
Arithmetic me缸祖.
Respirable suspended particulate means suspended P訂ticles in air with a 
nominal aerodynamic diameter of 1日 μm and smaller. 

An hourly average TSP lirnìt of 500μg m -3 for construction dust ìs 
recommended by EPD for assessìng construction dust ìmpacts. Thìs lirnìt ìs 
not statut。可， but has been used ìn many cons甘uction works ìn Hong Kong 
as a con仕actual requirement. 

3.2.3 Air Sensitive Receptors (ASRs) 

The nearest exìsting ASRs are Meì Foo Sun Chuen and Hakìng Wong 
Technìcal Institute at Cheung Sha Wan and they are about 500 m from the 
proposed WKTS sìte. A regìonal stadìum ìs proposed for the area adjacent 
to Mei Foo Sun Chuen. 

ERMH白地aKoNG ENvlRom但NTAL PR'σTEC泊。N DEPARTMENT 
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Existing Air Quality 

The air quality of the area is predorninantly affected by vehicle emissions 
rrom local road networks and to a lesser extent by industrial ernissions rrom 
flatted factories at Cheung Sha 帆lan.

Air quality data rrom EPD's monitoring station at Sham Shui Po, closest to 
也e proposed site can be used to give a general indication of theair quality 
of the study area. In addition, dust monitoring data rrom environmental 
monitoring and audit reports rrom the Environmental Project Office (EnPO) 
for West Kowloon Area can be used to give an indication of the existing 
dust levels in the area. 

Dust monitoring resu1ts for the first quarter of 1993 indicate that the TSP 
levels at Cheung Sha Wan and Mei Foo Sun Chuen are acceptable with the 
24-hours TSP levels ranging rrom approximately 75-140μg m-3 and 
50-150μg m-3, respectively. 

Future Air Quality 

Cons仕uc位。n of the \布KE， Route 3, and LAR will be carried out concurrentl y 
with the construction of the WKTS on the WKR. In view of the number of 
construction programmes likely to take place concurrently with the 
construction of the WK時， it is considered necessary to rninimize any 
additional but tempora可， con仕ibution of dust rrom the construction of the 
WKTS to the surrounding environment. 

During the opera位on of the WKTS which is likely to be after 1996, the air 
quality of the area is expected to deteriorate in terms of NOx and 
particulates due to additional traffic on new road networks. 

Local Meteorological Conditions 

Meteorological data rrom the Hong Kong International Terminal Automatic 
Weather Station (AWS) are considered to be adequate to present the general 
meteorological conditions for Lai Chi Kok. Figure 3.2a shows the wind rose 
for the Hong Kong International Terminal for the period of 1985-1987. It 
can be noted that the prevailing wind direction is rrom the northeasterl y to 
southeasterly quadrant, and about 65% of the wind speeds are lower than 
3 m ç'. 
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3.2.5 

3.2.6 

Potential Sources of Impacts 

The area of the works site is estimated to be about 18,500 m2
• The potential 

dust sources Iikely to be generated from the cons仕uction of the WKTS are: 

Site Formation 

It is expected site formation will only consist of grading works as the site 
should be reasonably level. Only a small amount of excavated material 
will result 台om site formation works and no major stock piling on site is 
envisaged. lt is expected that the site forma位on works will 0叫y take 3 
months from the commencement of the construction programme. 

Concrete Works 

Conσete works are required for all buildings including paving and 
hardstandings. All conαete will be delivered to the site as ready-mix 
and consequently no on-site conαete batching plant is required. 

Truck 此10vements

Major vehicle movements into and out of the site are for the delivery of 
ready-mix conαete. lt has been estimated that in total there would be 
about 45 vehicle movements each way per day during peak construction 
activities. lt is expected that all haul roads will be paved 

Other construction activities 

Minimal dust will be generated from steelwork, plant erection and crane 
erection after the conαete works have been finished. 

Assessment Methodology 

The poten位al drift distance of dust particIes is governed by the ernission 
height, the particIe terrninal settling velocity and the degree of atmospheric 
turbulence. ParticIes with diameters between 30-100μm are Iikel y to 
undergo impeded settling. Normally these particIes would settle within 
100 m of the source of ernission. lt is generally recognized that dust 
nuisance to ASRs is mainly caused by par位cIes with diämeters less than or 
equal to 30μm， which is the maximum size for TSPs. Therefore, this 
assessment will only consider TSP impacts. 

Dust emissions from vehicle movements on paved haul roads is expected to 
be insignificant. The amount of excavation is expected to be small and due 
to the relatively wet nature of the excavated material, no significant dust 
impact from excavation is anticipated. Therefore this assessment. only 
focuses on the dust ernissions from general construction activities 
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Dispersion 此10delling

A Gaussian dispersion rnodel, the Fugitive Dust Model (FDM), was used to 
predict the dust levels frorn potential sources to sensitive receptors. 
Gravitational settling velocity and deposition velocity was ca1culated by 
FDM for a particle size of 30μrn. A particle density of 2,500 kg m -3 was 
also assurned. 

Meteorological Input 

It is expected that the construction of the WKTS will be carried out during 
the day (0700-1900). Stability class D and a typical wind speed of 2 rn S-1 

are expected to be representa位ve of daytirne rneteorological conditions, and 
were used as the rneteorological input to FDM. Worst 臼se wind directions 
(ie winds blowing directly frorn the works site to the ASRs) were used in 
the prediction of rnaxirnurn dust irnpacts frorn the cons甘uc位。n works. 

Dust Emission Ra tes 
r 

The dust ernission rate frorn construction activi位es is dependent on the total 
area of the works site where construction activities are likely to take place 
and the level of activities 

「l
l
L

F卜
仁
「

l
L

An ernission rate of 1.16 x 10-4 g rn-2 
çl was adopted frorn the US EPA -

Compilation of Air Pollutant Emission Factors, AP-42, 4th Edition, 1985 for 
general construction works. Since the nurnber of vehicle rnovernents per 
day is expected to be low and the haul roads on the works site are expected 
to be paved, dust irnpacts frorn vehicle rnovernents to ASRs about 500 rn 
台orn the site are expected to be insignificant. 

The rnodel predictions are on an hourly basis and all resu1ts are primarily 
hourly dust concentrations. Since wind directions and speeds vary 
throughout the day, these variations would be likely to resu1t in a lower 
daily average TSP level at a specific location than the predicted worst case 
(ie constant wind direction and speed throughout the hour) hourly average 
TSP level 

\ I 

丸 j

The predicted dust levels are cornpared to the recornrnended hourly dust 
lirnit of 500μg rn-3 for cornpliance. 

Daily TSP Impact 

Daily TSP irnpacts can be extrapolated frorn the hourly irnpacts with the 
knowledge of the dai1y variations of wind speeds and directions, and the 
daily construction prograrnrne. An estimate of the worst case daily TSP 
irnpacts can be easily calculated by considering the nurnber of working 
hours per day. Without construction activities, the dust ernissions should be 
negligible. It is antici pated that the construction of the WKTS will be 
carried out for 12 hours per day. As such, the worst case daily TSP irnpacts 
could be estirnated by rnultiplying the predicted worst case 1-hour average 

1lIL 
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3.2.7 

3.2.8 

TSP concen甘ations with a working factor of 0.5 (ie construction will be 
carried out for oruy half a day). 

Background TSP and Potential Cumulative Impacls 

The background dust level at the tirne of the construction of the WKTS will 
depend on the progress of other construction activities associated with 
developrnents on the WKR. It would be unrealistic to assurne any future 
TSP levels without a thorough and reliable knowledge of the prograrnrne of 
other constructions on the WKR. Therefore, this IEIA will oruy assess the 
potential irnpacts frorn the cons廿uction of the WKTS. 

Evaluatian af Impacts 

Maxirnurn hourly TSP levels of 16μg rn-3 and 10μg rn-3 were predicted at 
Mei Foo Sun Chuen and Haking Wong Technical Institute respectively. The 
potential dust irnpacts frorn the cons仕uction of WKTS alone will be well 
below the recornrnended hourly dust lirnit of 500μg rn-3

• 

The estirnated rnaxirnurn daily TSP levels at the ASRs were 8μg rn-3 and 
5μg rn-3 at Mei Foo Sun Chuen and Haking Wong Technical Institute 
respec位vely. It can be noted that dust irnpacts frorn the construction of the 
WKTS to ASRs 500 rn frorn the works site will be insignificant and well 
below the AQO and the recornrnended 1-hour dust lirnit 

The worst case dust irnpacts are likely to occur during the early stage of the 
construction when a srnall arnount of excavated rnaterial will result frorn 
site forrnation. After the site has been levelled, rnuch of the cons甘uchon
will be steel works and the dust irnpacts would be rnuch less: 

However, it is considered desirable that the Contractor should irnplernent 
dust suppression rneasures during the construction stage in order to 
rninirnize dust ernissions and poten位al curnulative dust irnpacts with other 
developrnents in the area to the ASRs. 

Mitigatian Me悶ures

Although the construction of the WKTS alone will not result in significant 
dust irnpacts on the nearest AS恥， αlrnulative dust irnpacts with other 
concurrent cons仕uc位on ac位vities rnay pose a threat to the recornrnended 
hourly lirnit of 500μg rn-3 and the daily AQO of 260μg rn-3

• In view of the 
potential curnulative dust irnpacts frorn other construction activities in the 
area, dust rnitigation rneasures and good on-site rnanagernent should be 
adopted in order to reduce dust irnpacts during the construction phase of 
theWK凹，

Dust suppression rneasures which would be required at the construction site 
and should be included in the tender docurnentation are as follows: 

regular watering of excavated rnaterial and stockpiles; and 
side enc10sure and covering of any aggregate or stockpiles 

ERM HONG KONG ENvIRONME間"AL PROTECTION DEPARTMEÞ.ï 

14 

i
u

「
仁
仁

L
U
-
-

仁
l
u
p
L
F

仁

u
r
u
f
「U

RLUUU 

U
U
F
U
P

恥
ν
R
U
匕
扣
卜

u
r
u

仁
扒
」
扒
l
l
~
h
i
u
p
-
-



C 
3.2.9 

[} 

們

The initial dust assessment shows that no significant impacts would result 
from the cons仕uction of the WKTS. However, any further studies should 
take account of the poten世al cumulative dust impacts from other. concurrent 
cons仕uction ac位vities in the area. As the cons仕uc位on of the WKTS wiI1 
con仕ibute to the overall dust levels in the area, a dust monitoring and audit 
programme may be req凶red. Details of the programme are presented in 
Section 5.3.1. 

Conclusions 

In this preliminary air quality assessmen七 no significant dust impacts on the 
distant ASRs位'e expected from the cons仕uc世on of the WKTS. Predicated 
dust levels from the WKTS alone being well below the daily AQO of 260μg 
m-3 and the recommended hourly dust limit of 500μg m-3

• However, dust 
suppression measures such as 企equent watering should be adopted during 
the cons仕uc位。n stage in order to minimize any dust contribution from the 
cons仕uc位。n activities to the surrounding area in the light of the probable 
concurrent cons甘uction programmes. 

With regard to cons趴Iction impacts, the assessment of the finaIised design 
should include a detai!ed environmental monitoring and audi位ng
programme. 

ERMH凹唱 KONG ENvmONMENTAL PRσT'ECT10N DBPhRT那個NT
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3.3.2 Government Legislation and Planning Standards 
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3.3 間-tTER Q山LITY

3.3.1 lntroduction 

The proposed WKTS will be located on the newly reclaimed land connecting 
Stonecutters Island and the Kowloon Peninsula in West Kowloon. Water 
quaIity im pacts arising from construc位。nofthe WK芯， and recommended 
rnitigation measures are discussed in the following sec位ons.

Under the Water Pollution Control Ordinance (WPCO), Hong Kong waters 
缸e subdivided 訊to 10 Water Control Zones (WCZ). Each WCZ has a 
designated set of statutory Water Quality Objectives (ì材QO). The proposed 
WKTS is situated on the southern waterfront of the inlet created between 
Stonecutter's Island and West Kowloon. Stormwater discharged 企'om the 
WKTS site will 叫世mately enter Lai Chi Kok Bay in North West Kowloon 
marine waters. Under the WPCO, this part of the marine water falls within 
the Victoria H缸'bour WCZ. The Victoria Harbour will be the last control 
zone to be declared and is tenta位vely scheduIed for gazettal in 1995. 

The Technical Memorandum on Standards for E丘luents Discharged into 
Drainage and Sewerage Systems, lnland and Coastal Waters 佇M)， issued 
under Sec位。n 21 of the WPCO, defines acceptable discharge limits to 
di丘erent types of receiving waters. Under the TM, effluents discharged into 
the inshore and marine waters of the Victoria Harbour WCZ are su均ect to 
standards for partic叫ar volumes of discharge. These are defined by EPD 
and specified in licence conditions for any new discharge within a WCZ 

3.3.3 Baseline Conditio船
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Existing Environment 

Water quality in the marine waters of North West Kowloon is well 
documented by the EPD marine water quality monitoring programme. A 
summary of EPD monitoring data (for 1990) is given in Table 3.3ι 

In gener剖， the data indicate that mean water quality conditions are 
acceptable with respect to biochemical 0勾rgen' demand (BOD) when 
compared to the WQO for the Western Buffer WCZ which lies immediately 
to the west of Victoria Harbour WCZ. The inorganic ni仕ogen level is high, 
with the mean level exceeding the WQO and indicating the poten世al for 
eu仕ophication. The E. 臼li count is high and dissolved oxygen saturations 
are relatively low compared to mean satura位。ns as a result of the discharge 
ofun仕eated sewage from the West Kowloon area. Suspended solids levels 
in Table 3.3a are relatively low in the waters around the WKTS; although 
recent reclamation and dredging works have elevated ambient levels. 

f
k
u
p
l
仁
們
刊

U

ERM HONG KONG ENvrRONMENTAL PRO祖cnON DEP品品但NT

仁
U
-
r
u

「
L
r
1

16 



們 Table 3.3a 

[] 

U 

Sunznza句 S似的tics o[ Water Quality 切 Ranzbler Chan1zel (199，砂

Detenninants N. W. Kowloon 

Temperature ('C) 5urface 23.1 
(16.0 - 29.7) 

Bottom 22.9 
(15.9 - 28.6) 

S祉ini句， (ppt) 5urface 30.1 
(且 4 - 33.6) 

Bottom 30.5 

(25.1 - 33.6) 

DO (% satn.) 5urface 53.2 
(13.5 - 128.1) 

Bottom 50.4 
(15.6 - 106.6) 

pH 且.1

(7.1 - 8.8) 

5ecchi Disc (m) 1.5 
(0.8 - 3.2) 

Turbidity (NTU) 6.7 
(1.6 - 29.2) 

55 (mg/l) 7.2 
(1.8 - 23.0) 

BOD5 (mg/l) 1.5 
(0.2 - 5.2) 

Inorganic N (mg/l) 0.46 
(0.05 - 0.80) 

Total N (mg/l) 1 日8

(0.43 - 1.94) 

PO, -P (mg/l) 。.065

(0.002 - 0.130) 

TP (mg /l) 。.114

(口.027 - 0.237) 

Chlorophyll a íμg/l) 3.887 
(0.2日。一 18.667)

E. 四日 (no. /l日 Oml) 8914 
(67 - 12日 0日0)

Note: 1. Except as sped且ed， data p阻sented are depth average data 
2. Data presented 缸e 缸mual me由lS except for Eωli data which are annual 

geometric means. 
3. Data encIosed in brackets indicate the ranges. 

ERMH由.JG KONG ENvmONMENT^L PROTECTION DEPhR'τMEl、汀
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3.3.4 

Future Conditions 

Water quality may decline temporarily as a result of the West Kowloon 
Reclamation (WKR) programme until 1995回 However， the water quality in 
north-west Kowloon is expected to improve by 1995 with the 
implementa品。n of Stage I of the Strategic Sewage Disposal Scheme (SSDS) 
By 2日06/2011， with gazettal of the Victoria Harbour WCZ and the 
implementation of Stage II of the SSDS, there will be improvement in the 
baseline water quality with reduced untreated effluent loadings. 

Sensitive Receivers 

In order to evaluate the water quality impacts during the cons仕uction

phase, the pro沿mity of Water Sensitive Receivers (WSRs) to the work sites 
must be considered. 

There are no 呵。r biologically sensitive receivers such as mariculture 
zones, commercial fisheries, shellfisheries, or water gathering grounds 
within the vicinity of the study area. 

Water intakes on the \材KR need to be considered as WSRs for construction 
run-off and opera位。nal discharges 

Potential Sources of Impact and their Sign伊cance

The WKTS will be built on the WK民 the major sources of water quality 
impacts that can poten世ally arise from the construction of WKTS will be 
similar to those of normal cons仕uction activities. These will include: 

construction runoff and drainage; 
general construction activities; and 
sewage from on-site cons甘uc泣。n workforce 

These poten位al impacts on water quality and their significance are discussed 
in the following sections. 

Construction runoff and drainage 

Runoff and drainage from construction sites may contain increased loads of 
sediments, other SS and contaminants. Potential sources of pollution from 
site drainage include 

runoff and erosion from site surfaces, drainage channels, earthworking 
and stockpiles; 
bentonite slurries and other grouting materials; 
concrete batching plant washout and drainage from dust suppression 
sprays; and 
fuel, oil and lubricants from construction vehicles 

ERMH。趴哈 KONG ENVIRONMENTAL PRoTEcn。心 DEPARTMEN汀
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Construction runoff and drainage may cause both physi臼1 and biological 
effects. The physical effects may inelude blockage of drainage channels and 
increased 55 concen仕a包ons in receiving waters. Possible biological e任'ects
inelude toxici句， caused by rni治ures of hydrocarbons and grouting materials 
and reduc世on in DO levels caused by high 55 concen仕ations

Good site management such as the 旭plementa世on of proper site practice 
measures to con仕01 and treat run-off prior to discharge will ensure that the 
∞nstruction works will not a任éct the quality of the receiving waters or have 
significant impact upon W5Rs. 

General Construction Activities 

On-going site ∞ns甘uc位。n activities will have the poten位al to cause water 
pollu世on from the folIowing: 

debris and rubbish such as packaging, used cons甘uc位on materials and 
floating refuse; and 

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

f 

The effects on water quality from cons甘uction ac位Vl世es other than by runoff 
is likely to be rninimal. 5ite boundary security will need to be maintained 
and good cons仕uction prac位ce sho叫d be observed to ensure that litter, such 
as floating refuse, fuels and solvents do not gain access to the stormwater 
system in the area. 
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Sewage Effluents 

(i 

5ewage effluent 缸ises 企om sa吋tary facilities provided for the construc位on
workforce. ßased on the scale of the cons甘uc泣。n work, it is estimated that 
around 75 workers will be employed. However, this will greatly depend on 
the cons仕uc世onac位vi世es on site and will vary throughout the cons仕uction

period. Assuming that each worker produces 55 litres of sewage effluent 
per day (1), the total sewage effluent discharge would be equivalent to 
about 4 m3 per day for the on site workforce. This amount of sewage may 
req凶re some form of 仕eatment before discharge. 

Depending on the availabili妙。f the public sewerage system, sewage 
effluents can be discharged to local sewer near the works site. However, if 
an e，沿sting foul sewer is not available, it is likely that interim sewage 
仕eatment faciJities such as cherni臼1 toilets and packaged sewage 廿eatment
facilities will be necessary to 仕'eat the sewage arising from the on-site 
cons仕uction workforce, before discharging to the adjacent coastal waters. 

(l) Guidelin臼 for the design of SmalI灣wage trea世\eltt plant, EPD 19個a
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5uspended 50lids 
Biochemical Oxygen Demand 

30 mg 1-1 

20 mg 1-1 
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The TM standards should be app!ied to any sewage eff!uent discharges 
Assuming a site population of 75, a flow rate of approximately 4 m3 per day 
is produced, for which the eff!uent standards are: 

These standards should be readily achieved with the installation of portable 
treatment units 

3.3.5 Mitigation Measures 

Although cons甘uction is not envisaged to cause any unacceptable impacts 
upon the surrounding waters, it is important that appropriate measures be 
implemented to minimise the cumulative impacts associated with other 
ongoing construc位。n work in the area. Proper site management is essential 
to minimise wash off during rainy seasons and "g∞d housekeeping" 
practices to ensure that debris and rubbish cannot gain access to the 
stormwater system should be implemented in order to meet the 
requirements of the TM. 
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The following provides a guide!ine on the standard measures which need to 
be enforced: 

Site runoff : All site construction runoff should be controlled and treated 
to prevent discharges of waste water with high levels of 55 and to ensure 
the TM standards are met. The following measures may be uti!ised to 
achieve this result. 

The boundaries of èarthworks should be marked and surrounded by 
dykes or embankments for flood protection as necessary. 

Temporary ditches should be provided to facilitate runoff discharge 
into the appropriate watercourses, via a silt reten位on pond. 

Permanent drainage channels should also incorporate sediment basins 
or 仕aps， and baff!es to e吋lance deposition 

5ediment 廿aps must be regularly cleaned and maintained by the 
con廿actor. Daily inspec位ons of such facilities should be required of 
the contractor 

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

All traps (temporary or permanent) should also incorporate oil and 
grease removal facilities. 

All drainage facilities must be adequate for the controlled release of 
storm flows. 
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Minirnising of exposed soil areas to reduce the poten位al for inαeased 
silta位。n and contarnination of runoff. 

Debris and Litter : In order to cornply with the aesthetic αiteria for the 
proposed Victoria Harbour WQO, contractors should be required to 
ensure that site rnanagernent is op位E吐sed and that disposal of any solid 
rnaterials, litter or wastes should not occur to surface and rnarine waters. 

Oils and Solvents : All fuel tanks and store areas should be provided with 
locks and be sited on sealed a自as， within bunds of a capacity equal to 
110% of the storage capaαty. 

Sewage : All polluted water should be 甘eated before discharge. Srnall 
integrated treatrnent units are available which cornbine grease 仕aps and 
treatrnent charnbers with aeration and settlernent facilities. The treated 
effluent can subsequently be discharged to 'storrn sewer', providing it 
cornplies with the TM. This level of treatrnent should be readily 
achieved by standard portable treatrnent units 

f 

3.3.6 Monitoring Requirements 

No water quality rnonitoring is considered necessary. 

3.3.7 Conclusions 

The cons仕uction of the WKTS is u叫ikely to have si伊ificant irnpact on the 
surrounding water quality. However, proper site rnanagernent and good 
construction practice is essential to ensure rninirnal water quality irnpact 
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3.4 CONSm.U=ON NOISE 

3.4.1 lntroduction 

h 位us sec世on， the exis位ng and future noise environment in the vicinity of 
the WKTS site is described, and noise sensitive receivers (NSRs) iden世fied
Noise ernissions from WKTS cons甘uction activi位es and the poten位al

impacts on the NSRs are evaluated based on the best information available 
at the 位me of study. 

3.4.2 Baseline Conditions 

Noise Sensitive Receptors 

The proposed loca位on for the WKTS is on the WKR, which is planned 
predorninantly for port and industrial development and 仕ansport

infrastructure. The WKTS site is located between Mei Foo Sun Chuen 
(MFSC) to the north, aIi.d Stonecutters Island to the south. 

In the immediate vici吋.ty of the site the Water Supplies Department (WSD) 
depot contains 0組ces and staff qu訂ters some 100 m to the south-east, this 
will be the nearest NSR (NSR 1). 

Stonecutters Island is a military base with scattered low-rise development, 
most of the dwellings are located on the south side of the island, and will 
be screened from the WKTS by a 40 m high ridge. A group of 
deveiopments near the piers on the north-east side of the island, about 700 
m south-east of the WK'時， have been identified as the nearest residential 
NSR (NSR 2) for ,the purposes of this study. Between NSR 2 and the WKTS, 
the direct noise propagation path will be p訂tly obs甘ucted by a group of 2-
3 storey buildings along the northern seawall of the sewage tr官atment works 
currently under cons甘uction.

The second closest residen位al NSR to the proposed WKTS is MFSC, the 
blocks are about 620 m to the north of the WKTS and are identified as 
NSR 3. MFSC is a large private residential estate comprising densely 
developed building blocks of less than 20 storeys in height. 

Existing 臼nditions

The WSD depot is located in an 缸ea of noisy port and indus世al related 
ac位vities amongst extensive reclama泣。n and construction work all of which 
is likely to have a direct impact upon the immediate noise climate. 

Stonecutters Island is outside the Noise Exposure Forecast (NEF) 30 contour 
for Kai Tak Airport flight path. As the NSR is within the res甘icted area of 
the rnilitary base, noise measurements have not been conducted for the 
study. It is considered that the current WKR cons甘uc泣。n works would have 
only indirect affect on the local noise climate. 
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3.4.3 

\~ 

As MFSC is located within the NEF 30 contour of Kai Tak, the noise 
con仕ibu位on frorn aircraft noise is noticeable. Twenty-four hour noise 
rnonitoring surveys were carried out as part of the WKR study in August 
1990 on the roof of two MFSC residen世al blocks, located at the southern 
edge of the estate. During the surveys, the noise contribution frorn the 
reclarna泣。n works for the north por位。n of the WKR, which is now rnostly 
cornpleted, was aiso rneasured. The results of the rneasurernents (l) 

indicated that the estate was cornparatively quiet. Typical background noise 
levels (L.o) for day恤e and night-tirne were 60 and 扭曲(A) respectively. 

Future 臼nditions

During the construction stage of the WKTS (planned for 1995-9), it is 
expected that arnbient noise levels will inαease significantly due to the 
∞ns仕uction and opera位。n of the WKE/Route 3, the LAR and the opera位。n
of CT7 and 8, and the curnula位ve noise effect of other indus甘ial

developrnents in the vicinity, such as the container back-up facilities, and 
the sewage 甘eatrnent works and this will affect NSR 1. 

NSR 1 will be located in the rnidst of rnany of these activities, whilst NSR 2 
is not expected to be significantly affected by any of the surrounding 
developrnents. NSR 3, notwithstanding the fact that a open space buffer 
zone of approxirnateiy 150 rn wide has been planned to protect the MFSC 
residents, will be a任ected by these noise sources. 

Government Legislation and Planning Standards 

General ÛJnstruction Works 

For the generai construc位。n works, noise ernissions during restricted 
working hours are controlIed by the application of a construction noise 
perrnit (CNP) systern, under the pro討sions of the Noise Control Ordinance 
(NCO), and enacted in accordance with the procedures stipulated in 
Technical Memorandum on Noise from ÛJnstruction work other than Percussive 
Piling 仔M 1) 

There are no statutoryαiteria for the control of cons甘uction noise during / 
day位rne hours (0700-1900), Monday to Satu由y j 

Noise res仕ictions are irnposed during the evenings (19∞-2300)， night-tin, 
(2300-0700), and all day on Sundays and Public Holidays. For cons甘u.
works during these res甘ictive hours, a CNP is req叫red 企orn the EPD:' 
will 甜甜 the application in accordance with the TM. Accept的le Noii 
Levels (ANLs), which rnust not be exceeded, have been stipulated ass,:' 
no correction for the duration of the CNP or rnultiple site effects. The , 
are given in the folIowing table: 

胸前West Kowloon Reclamation - Construction EIA Report~ ERL at eL J;間 1991
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Ttible 3.4b Area Sel的ítívity Ratíng Criteria 
f一

Type of area conlaining NSR Not IndirectJy Directly 
Affected~) Affected~) A任ected~)

車)RUIal 眼a， including country parks or A B B 
世且age 可pe deve!opments 

(ü) Low density residenti祉 area ∞ifisist趴gof A B C 
low-rise or iso!ated high-rise deve!opments 

(山) Urban 缸ea B C C 

(iv) Area 0出er than those above B B C 
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Table 3.4a Acceptable Noise Levels (ANLs) for General Construction Work 

Time Perlod Area Sensitivlty Rating 

A B C 

All days dUIing the evening (1900 102300 hours), and 6日 65 70 
g凹eral holidays (including Sundays) dUIing the dayt切e

個deve由>g (07∞ 1023∞ ho間)

All days dUIing 也e n1ght time (2300 10 0700 hours) 45 50 55 

Area Sensitìvi句T Ratìngs (ASRs) have been assigned for the NSRs based on 
the consideratìon of the 包ture noise ∞ndi位ons in the study area and 
indicated 趴 Table 3.4b below. • 

盔，

主 R

(1) N仗Affe<加d血earu that伽 NSRis at 甜也 a location that 也e nOi血 generatedby恤 influ回回ngf品ctor阱。F) is 
not noti且ableat 位"， NS且

(2) Indirectly Aff"血dmeans位叫位le NSR is 3t 曲曲 .1阻ation 也屁也e noise generated by the IF , whilst no低自able
at the NSR. is not a d曲直inant feature of the noise climate of the NSR. 

的 自recUy Affec.甜dmearuthat 位teNSRis in 阻ch a location that the noise gener當ed by the IF is readily n。且也able

at the NSR and is a dominant feature of the noise dimate of the NSR. 
(4) Influendng Fac恤'8 are defined as indus出01 眩目已 major r個ds or the 缸祖 within the boundary of Hong Kong 

Int聞叫ional Ai咚"。此

Source: Tec如i圍1 Memorandum on Noise企四1 臼目trudion Work other than P眩目髓iveP血時
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N吋SR2a泣t Stωoneααlt缸ter臼's IslanC(i, bei泊n嗎g a low-rise d侮eve吋eloprne凹n吭1
i扭ndir跎ectl抄ya丘巴仗ct健ed by noise 'frorn the sewage 仕ea泣tr叮I武ie凹n址1址t works in the rna剖m几\, , 
has been allocated an ASR of "A". The corresponding ANLs for general 
cons仕uctìon works are 60 dB(A) for all evening and public holiday work, 
and 45 dB(A) at night 

For NSR 1 at the WSD depot and NSR 3 at the MFSC, the ASR is taken as 
"C", and the corresponding ANLs for general cons仕uctìon works are 
70 dB(A) for all evening and public holiday work, and 55 dB(A) at night 

Percussive Piling Works 

Noise αiteria applied to con缸。1 the noise frorn percussive piling activi世es

are detailed in the Technical Memorandum on Noise from Percussive Piling 付M
2). Considering the receivers as having windows or other openings but no 

ERMH帥~G KI臼NG F.NvlRONMENr AL PR.σrECTION DEPARTMENT 
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Table 3.4c 

3.4.4 

cen出l air conditioning system, the ANL for piling noise is given in the TM 
as 85 dB(A) for all three NSRs. 

A permit will be required from EPD for the carrying out of perαssive 
piling. In determining the issue of a permit, EPD comp缸es the corrected 
noise limit (CNL) with the ANL, and in the event that the CNL exceeds the 
ANL, EPD will impose res仕ic世ons on the permitted hours of piling 
opera位on in accordance with Table 3.4c. 

Pennitted Hours of Percussive Píling Operation 

Arnount by whlch CNL exceeds ANL Pennitted hours of operation on any day not 
being a general holiday 

more 血an 10 dB(A) 。800-0900 and 1230-1330 個d 1700-1800 

between 1 dB(A) and 10 dB(A) 0800-0930 個d 1200-1400 阻d 1630-1800 

0700-1900 no exceedance 

f 

Potential Sources of Impact 

The Design-Bui!d-Operate nature of the project allows flexibility for the 
Tenderers in the detai!ed design, such as detai!s of the actual construction 
methods and arrangements which are therefore not avai!able for this study. 
The scope of this study is to establish a notional inventory of the m吋or
powered mechanical equipment (PME) likely to be used during the peak 
construc泣。n periods, as in Table 3.4d, and to evaluate the possible extent of 
the noise impacts from the key cöns仕uction ac位vi世es.

ERM HONG KONG ENvIRONMHNTAL PROTECIlαNDBPARTMENT 

25 



Notional Inv，凹tory o[ Major PMEs Table 3.4d 

Quantl!y ~ound 
Power Leve! 
dB(A) 

Equipment Duratlon Works 
Descriptlon 

115 
108+30) 

113 

可
A

而
A

可
A

Bulldozer 
Rollers 
Grader 

April寸un 95 5ite Forrnation 

118 

113-132 

112 
95 

Tota! 

Piling Rig (internal drop, drop 1 
hammer, or diesel hammer) 
Mobile Cr阻e

Lorry 
1 
1 

May-Aug95 Piling 

(UUr 

112~) 

109 
109 
113+3 
109 
108 

31211 
Tota! 

Truck mixers 
Concrete pump 
Poker vibrators 
Çompressor 
Generator 

Jul-Nov 95 Concrete Work 

119 

95 
112 
112+3 

T
A

守
4

舟
，
“

Tot.! 
可
-
-
1
4

句
A

Tower cr缸1e

Mobile crane 
Lorries 

5tee! 
Work/P!ant 
Erection 

117 

~) 

開

Tota! 

Ado心llnSDf tl祖lIDundpow當""'"圓圈_th，回1M: kvd by 3 dB 

""""曲，，~岫lI.t!onsúom阻四sslvep11lng. 

Assessment Methodology 3.4.5 

Assumptions for no起e prediction 

The noise assessment methodology used was generally in accordance with 
the TM procedures. However, as the distance between source and receiver 
for NSRs 2 and 3 is in excess of 300 m, the following adjustments were 
included with regard to standard acous位cal principles and practices. 

Atmospheric absorption: The correction depends on noise frequency and 
climatic condi位。ns. Conservative corrections based on the 
CONCA WE (1) report were used. Analysis showed that the most 
im portant frequencies for the cons仕uction noise were 500 Hz, 1 kHZ and 
2 kHz. The correc位。n used was therefore derived as the logarithmic 
average of the corrections for each of these frequencies. 

Barrier Attenuation: A correc位。n of 0 dB, -5 dB, or -10 dB is taken in 
τ'Ml depending on whether the noise source is fully visible, partially or 
completely screened respectively. The noise propaga泣。n between the 

Th.P，中agaüon of No阻卸m Petroleum and Protrochemi剖 Compl聞自 to neighbouring communities, Nov 1977 
and April 1981 

。}
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sources and the NSR 1 is iden世fied as being par位ally screened by the 2 -
3 storey buildings of the sewage treatment works and a barrier correction 
of -5 dB is taken in the assessment. 

Facade correction: A 3 dB correction is be added to account for the facade 
reflection e在ect of the high rise development of MFSC. 

Analysis of the Noise Sources 

Exact prediction of cons廿uction noise is not possible，的 it varies in intensity 
and character, much depends on the location and duration of activities as 
well as varia泣。ns in the 守pes of ac世vity and plant involved. The approach 
of this study was to analyse all the activities involved, and to model the 
m吋or noise emission in a logical way. 

The assessment for the general cons仕uction works will be considered 
collectivelyat notional source positions 50 in from the point on the site 
boundary nearest to the NSRs. The possible req凶rement for perαssive 
piling of the driven steel H-piles for the station building is ana1ysed 
separately under TM2 at the same notional points 

f 

The analysis of cons仕uc世on noise is based on a tentative works programme 
from April1995 to July 1996. CNLs can be calculated at the NSRs by taking 
the tota1 corrections (1) due to distance, atmospheric absorp位。几 ba訂ier，
and faαde effect from the combined source sound power level (SWL). The 
corrections are shown in Table3 .4e below. 

Table 3.4e NoiseA封閉關tion Corrections (dB(A)) 

Receiver Distance Abnospheric Barrier Facade Effect Tota! 
Absorbtion Correction Correction 

NSR 1 -48 。 。 +3 -45 

NSR2 -66 -5 -5 +3 -73 

NSR3 -64.5 -4.6 。 +3 -66 

3.4.6 Evaluations of Impacts 

The results of the initia1 cons甘uction noise predictions, carried out in 
accordance with the methodology discussed in Section 3.4.5, are summarized 
in Table 3.4ι 

When the predicted CNLs were compared with the noise αiteria discussed 
in Section 3.4.3, it was found that general construction ac位vities would result 
in noise levels at NSRs 2 and 3 below the evening and holidayαiteria by 
more than 20 dB(A) 

'" τh. to凶] correction for NSR 1 旭 -73 dB.間 a且也nption of 770 m, -5 dB for atmo申heric 曲曲中tion， -5 dB for 
bu叫er， and +3 dB for fa曲de effeιτhe to旭1 correction for NSR 2 is -66 dB.祖81lIlUTIations of the 4 cornctions at 
-64.5, -4.6, 0, and +3 re申巴咄咄Iy.

ERM HONG J<ON阻 ENvIRONMENTAL PRorncnON DEPARTMEl\'T 
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The notiona1 cons仕uc位。n programme was proposed on the basis of the 
working hours 0700-1900, and no eveIÙng or IÙght-time work will be 
req凶red. For the consideration of the worst-case scenario, evalua位on of the 
predicted noise levels against IÙght-世meαiteria was a1so included in 
Table 3.4f, based on the assump世on that the same scale of activities are 
maintained. It is indicated that the IÙght-time noiseαiteria can genera11y 
be met at NSRs 2 and 3, however, the margin below the criteria is less than 
3 dB(A) during periods for the combined works of site formation/p也ng，

piling/ concrete works, and con位ete/steel works. 

At NSR 1 it is possible that the daytimeαiteria may be exceeded by some 
of the combined ac位vities， eveIÙng and night-timeαiteria will certainly not 
be achieved. 

ERM HONG I<ONG ENVIRONM即TAL PROTEC訂ON DEPARTMENT 
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btitial Co1tstructio1t Noise Predictio1t Table 3.41 

General Construction Works 

NSR3 - MFSC 

Posslble Constralnt by 1M1 CNL dB(A) 
Criteria 

Posslble Constralnt by τ'Ml 
Crlterla 

NSR2 - Stonecut!er Island Total SWL Works Descrlption Scheduled Months 

CNL dB(A) 

Night55 
dB(A) 

70 dB(A) Nlght50 
dB(A) 

自 dB(A)

No 
M訂值1剋

No 
MarginaI 
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118 
119 
112 
120 
119 
119 
121 
117 

Site Formation 
5ite Formation/Piling 
Piling 
Pilingl Concrete Work 
Concrete Work 
Concrete Work 
亡。ncrete/5teel Work 
5teel!E間ction Work 

Apl95 
May95 
Jun 95 
I叫 95

Aug95 
5ep 95 
Oct 95 
Nov 95 - Jul 96 

Percussive Piling Works 

NSR3 - MFSC NSR2 - Stonecutter Island Total Sl布LPiling Methods Scheduled 具10nths

Posslble Pennit!ed Hou間
for pillng by TM2 

CNL dB(A) Posslble Pennit!ed Hours 
for piling by TM2 

。700 to 1900 hrs 
0700 to 1900 hrs 
0700 10 1900 hrs 
07∞ 10 1900 hrs 

nJnurony 
4
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。700 10 1900 hrs 
0700 10 1900 hrs 
07001019∞ h路

。700 to 1900 hrs 

CNL dB(A) 

"
，
，n
υ

反
U
O
J

吶
。
R
U
R
U
R
d

113 
126 
132 
135 

InlemaI drop hammer 
Drop hammer 
Diesel hammer 
Double acting hammer 

May - J凶 95
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3.4.7 

「、一「
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The noise generated by the percussive piling opera位。n of the WKTS will be 
below the ANL of 85 dB(A) for all different piling methods considered (by 
more than 15 dB(A) at NSRs 2 and 3). . Thus piling is likely to be permitted 
on any day not being a general holid旬.， between the period of 0700-1900. 

Conclusions and Recommendations 

The noise emissions associated with the construction of the WKTS can be 
con甘olled by the applica封閉 of separate permits, for piling opera位。ns and 
for other general cons仕uction works, during restricted hours in the 
evenings, public holidays, and night-位me. Impacts from day位me
construction work are not expected to exceed the 75 dB(A) criterion. 

If evening or 叫ght-位me cons仕uc位。n working is req吋red it WiIl be 
necessary to reassess noise 尬Ipacts upon NSR 1 (the WSD depot) when the 
detai!s of the site layout and ∞ns甘uction programme are finalised. The use 
of acoustic screens or res仕iction on the SWL during these periods may be 
required in order to obtain a CNP. 

ERM HONGK間也 ENVIR由~ALPRO'祖C刮目..: DEPhRTh住NT
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3.5 的.SlIAL IMPACTS 

3.5.1 lntroduction 

The visual impacts which are likely to arise during the cons仕uction phase of 
WKTS 缸官 assessed below. The assessment has been based largely on 
拉úormation presented in previous related environmenta1 studies. Site visits 
and a review of maps have also been undertaken to gather further 
informa位on to allow this prelimin缸y assessment of the extent and levels of 
泊lpacts.

3.5.2 Baseline Conditions 

Existing Visual Quality 

The WKTS will be situated on the WKR. The immediate visual catchment 
area is shown in Figure 3.5血， which indicates the areas from which the 
WKTS might be a significant visual addition to the surrounding area. The 
boundary of the catchment is largely contained by development along the 
origina1 waterfront to the north and easιand by the container storage areas 
to the west. To the south the views open to more distant vantage points 
from Stonecutters Island and Hong Kong Island. 

To the north of the WKTS site is Mei Foo Sun Chuen, a large residen位al

estate containinga number of 20-sto自Y blocks. To the northwest of the site 
is another residen位al development, Ching Lai Court, behind which lies the 
Princess Margaret Hospita1. 

On the coastal plain and associated reclaimed land northwest of the site, the 
container terminals stretch north towards Kwai Chung. The reclaimed land 
is flat, and is covered with bulky sheds and depots associated with the 
storage indus仕ies， and the container storage areas themselves. The sk抖ine

is broken by a profusion of large multicoloured cranes and mechanical 
lifting devices juxtaposed with the waterfront areas. 

The 訂ea southeast of Mei Foo isαrrently given over to a number of 
different waterfront ac位vi位es， ranging from small shipyards to wholesale 
markets and storage depots. Further south, it is dominated by the more 
visuaIly sensitive housing areas of Nam Cheong and Tai Kok Tsui. The 
visual environment is generaIly degraded with the excep位。n ofNam 
Cheong Estate and the recently completed park at Tung Chau S甘eet.

The WKR works currently being undertaken opposite Mei Foo have largely 
altered the maracter of the area. The re巳lama泣。n is almost completed 
except for the area bordering the estate. A repròvisioned shipyard and a 
sewage treatment works have been established on the reclaimed land close 
to StoneαItters Island. In the area designated for container use, some areas 
have been occupied for container storage, and CTs 7 and 8 are under 
cons仕uction with some of the gantryα'anes (coloured orange) and large 
lighting poles already in place. The extensive reclaimed sea area, together 
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"一

with the ongoing reclamation and cons仕uc位。n works, is highly visually 
in仕usive.

The existing visual quaJi句I of the area is low, with its mixture of residential 
and ind叫rial character, and the expanse of newly reclaimed land 

Future Visual Quality 

By the 世me the WKTS ∞ns仕uction phase starts, this p訂t of the WKE will 
have been ∞mpleted. 口 7 and 8 will be operational forming an extension 
of the container facili位es from Kwai Chung characterised by large 
muJticoloured gan甸I cranes and stacked containers. 

The construc且.on phases of Route 3/WKE and LAR, and possibly the Port 
Rail Terminal, will be concurrent with the construction of the WKTS. 

The cons甘uc位。n works, the transport ∞rridor and the indus位ial
development will reinforce an already disturþed visual environment. 

Se阻itive Receptors 

The WKTS is highly visible from the waterfront development to its north, 
with medium to long views from the east and south. 

Sensitive receptors during the cons甘uc位on works are largely restricted to 
land uses located on the original water front. The receptors identified in 
this assessment are residential and open space areas. Various ins位tu位ons，

and commercial and industrial areas are considered to be less sensi位ve.
Sensi位ve receptors in the immediate environment of the proposed works 
include: 

Mei Foo Sun Chuen; 
Ching Lai Court; 
Princess Margaret HospitaJ Quarters; 
Nam Cheong Estate in Sham Shui Po; and 
Waterfront residen包aJ blocks in Tai Kok Tsui. 

These are shown in Figure 3.5a 

Most of the views into the works site will be characterised by disturbed sea 
views with extensive newly reclaimed land and construction works for new 
development 

All the distant views such as from waterfront residen世al blocks along Ferry 
Street in Yau Ma Tei and Hong Kong Island can be considered as having a 
background view of the site. The scale of the surrounding urban framework 
will reduce the perceived level of impact and the visual intrusion will be 
insignificant. Therefore, this distant viewer group is not considered further. 

Transitory views from roads and ferries are not considered to be affected as 
their length of exposure is Iimited. 
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3.5.4 

3.5.5 

3.5.6 

Potential Sources of Impact 
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The ∞的甘uction activities and 5廿uctures involved in the roughly 1.8 ha site 
may be visually in甘usive due to their pro泣mity to Iocal residents. The 
main activi位es will be associated with site formation, p也ng， concrete works, 
steelwork erection, plant erection and crane erection. 

Larger cons仕uction plant and eq凶pment present on the site will be visible 
and may be highly intrusive from certain vantage points. The intrusive 
elements include a piling rig, a concrete pump, mobile and tower α'anes， 

and trucks. 

Evaluation olImpacts 

In general, the presence of cons加ction plant and materiaIs, spoil heaps, 
access roads, site traffic, generaI working areas and possibly nighttime 
1ighting (inc1uding security 1ighting) may cause a visual disturbance. 

However, the current WKR work has already disturbed the view of the 
waterfront area and will form an extensive area of bare earth ready for 
development. By the time the WKTS cons甘uction starts, the works will be 
viewed against 出e aIready disturbed surroundings with development works 
∞ncurrently 個king place, in p訂ticular the LAR and Route 3/WKE 
construc位on are c10ser to and have larger impacts upon sensitive receivers 
to the north. The specific intrusion 企om the WKTS will be seen as a small 
p缸t of a wider range of activity. In addition, the approximately 150 m 
wide planted open space buffer and the elevated transport structures will 
provide low level screening of the WKTS development. Therefore, it is 
considered that the cons仕uction activities of the WKTS will not significantly 
inαease already e沿s位ng visual in仕usions.
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Conclusion 

Significant impacts from the WKTS cons仕uction works are not expected 
∞n刮ering the 叫“ng visual intrusion due to other WKR works and the I < 

future e缸ects of the LAR and Route 3/WKE. In addition, the planned open L 

space buffer will be planted and will provide low level screening to the Mei 尸

Foo Sun Chuen residents to the north. I I 
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4.1 

4.1.1 

4.1.2 

OPERATION PHASE: APPRAISAL OF ENVIRONMENTAL IMPACTS 

A1R Q lL4LITY 

lntroduction 

The main air quality issues associated with the operation of the WKTS are 
identified as follows: 

仕'affic ernissions due to exhausts from associated movements of refuse 
collec世.on vehicles (RCVS)i 
operational dust from tipping of refuse into compac世ng hoppersi 
operational odour and litter from tipping of refuse into hoppers and 
interface of compactorsi and 
odour from RCV自 s travelling to and from WKTS. 

Most of the potential impacts can be rnitigated through αreful design of the 
transfer stàtion and good on-site management. It should be noted that 
most of the dust and odour ernissions will be ∞nfined within the station 
and poten世al air quality impacts upon the surrounding area are considered 
to be insignificant 

r 

Governm臼zt Legislatíon and Planning Standards 

句的tional Dust 

The dust lirnits have been discussed in Section 3.2.2 and shown in Table 3.2a. 
In addition to complying with the Hong Kong AQOs for dust at the site __ 
boundary, it is also recommended that Con仕actor should control the level 
of dust within the 回nsfer station to below 1 mg m-3 (24 hours average). 
The level, being one tenth of the Occupational Exposure Limit (EH40/92) 
level, is not statutory in Hong Kong but has been adopted in the 
environmental performance tests during the comrnissioning of the Island 
East Transfer Station (IETS). 

Vehicle Emissions 

WKTS deliveries will be made using heavy duty diesel-powered vehicles. 
Under the 1989 Road Traffic Ordinance (Rωd Traffic (Construction and 
Main帥al呀。if Vehicles) Regulations), vehicles shall be cons甘ucted and 
maintained so as not to ernit excessive smoke. Vehicles may be stopped 
and e恣mined for excessive smoke ernission. These vehicles will not be 
under the con仕'01 of the WKTS operators 

It is recommended that 也bon mono:沿de (CO) and nitrogen dioxide (N02) 

in the 位pping hall should be maintained in accordance with EH40/弦， the 
maximum allowable CO and N02 1evels are 55 mg in-3 and 5 mg m-3 

respec位vely.
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Containers will be moved from the compactors to the quayside using diesel 
powered tugs, these would not normally be used 0任 site.

Under ex甘eme weather condi世ons it may be necessary to 仕ansport the 
containers by road, in this case heavy-duty diesel powered vehicles will be 
used. 

句'erational Odour 

EPD identify an offensive odour as one which exceeds two odour units as 
ir咄cated by the EPD odour panel. This defini泣。n can be used to identify 
odours which are considered to cause a nuisance beyond the site boundary. 

4.1.3 Pot，甜tial Sources olImpacts 

句erational Dust 

The only source of dust during the operation of the WKrS is from the 
位pping of refuse into hoppers. 

When the waste falls into the hoppers, air is displaced which will drive dust 
p缸世cles of various sizes and small debris from the waste into the 
atmosphere of the tipping hall. Confining dust laden air to the immediate 
vicinity of the hopper by means of flexibleαrtain will enable the dust to be 
collected, or in the 臼se of heavier p訂位cles， to fall back 泊.to the hopper, 
thus minimisingdust nuisance within the WKrS. 

Vehicle Emissions 

Future developments in the vicinity ofthe sta世on will be a任'ected by 
emissions from vehicles assoåated with the operation of the WKrS. The 
extent of vehicle emission impacts on the nearest ASRs (see Sec，均n 3.2.3) 
depends on the number of vehicle movements. The peak traffic assoåated 
with the operation of the WKrS has been estimated to be about 56 vehicle 
movements each way per hour in 1996, reduång to 53 vehicles each way 
per hour 訊 2011.

At the time of wri世ng， the JUD option to be considered is 100 m2 of office 
space for DLO/KW，仕a益c numbers assoåated with this should be 
negligible. 
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4.1.4 

JI-
i 

Operat的uzl Odour 

Tr，即可u Station 

The 扭扭lOsphere of the tipping hall is expected to be odorous from the 
tipping of refuse into the hoppers. Thus, odour removal equipment 
(such as ac世vated carbon adsorption) is required on the discharge from 
the tipping hall air ex仕action/scrubbing system. The odour removal 
equipment should have a very high affini句r for vola世le organic ni仕ogen
and sulphur compounds and should be easily renewable upon 
e沿laus世on of the adsorbent material. 

In addition, the air in the ∞mpactor area is expected to be odorous. An 
air collection and odo山 treatment system should also be provided for 
this area. 

Off• ite impacts 

It has been noted 企'om the environmental performance tests of the æTS 
that some detectable odours in the vicinity may be 甘aceable to the 
incoming RCVs. 

f 

Wastewater treatment system 

The wastewater treatment system has the potential to produce odour 
emissions, and in p缸tic叫訂 when the system is under batch mode 
operation. The Contractor will be req世red to take into account odour 
control in the design of the 仕eatment system, eg inclusion of odour fiIter 
in the ven世la世on system. 

Evaluation of Impacts 

句erational dust 

Under normal operation of the WKTS, the site will be regularly swept and 
air from the tipping area vented through a dust fiIter. As dust can interfere 
with the efficiency of odour removal equipmenιin p前做叫缸 activated

carbon beds, as well as increasing the pressure drops, efficient dust removal 
prior to odour removal is therefore cost effective. No significant amounts of 
dust will be generated to cause a nuisance to the surrounding environment 

句'eTa伽nal (曲ur

. There is no recognised prediction methodology for the quantitative 
assessment of odour impacts that can be effectively applied to a waste 
transfer station. 

The prediction of odour levels beyond the site boundary is constrained 
because a perceived odour nuisance can be caused by brief exposures which 
位e very di組αùt to modeland results may be non-representa世ve due to 
uncertainties in the odour constituents and source concen甘甜ons.ln
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4.1.5 

addition, the 0任:-site opera世ons of the RCV's are beyond the con缸。lof
WK蹈's operator. 

For the purpose of this IEIA, it is more useful to review the findings with 
regard to odour in the environmental performance tests for a similar 
甘ansfer station in Hong Kong. For the IETS, it was noted from 也e

environmental performance tests that odours were not detectable aαoss the 
s仕eet 台。m the site. 

As men世oned above, odour control equipment should be installed within 
the ven位la位on system of the WKTS. Several suitable 句rpes 'of plant are 
available and this, combined with a comprehensive clearúng programme, 
w也 ensure that 0任-site operational odour impacts can be e任'ectively
controlled. 

Vehicle Emissions 

During the operation of the W間， vehicles are likely to arrive at the station 
using different road networks and from all directions. The nearest ASRs 
identified at Mei Foo Sun Chuen will be mainly affected by vehicles on 
Kwai Chung Road and future road networks on the WKR such as Route 3. 
It is expected that the peak hourly vehicle flow on Kwai Chung Road in 
1996 would be more than 10,000 vehicles and the con仕ibu世on to the air 
quality at the ASRs from vehicles associated with the operation of the 
WKTS would be insigrñficant 

As only two car parking spaces w沮1 be required, addi位。nal 甘affic from the 
JUD willnot αeate any sigrñficant air quality impacts. 

Mitigation Me自ures

Operational Dust 

The 世pping hall should be kept under a nega世ve pressure by an air 
extraction system, the air discharge should be scrubbed, with dust collection 
and separation. Thus any dust emitted in the tipping hall should be 
collected 扭曲e 到rven世lation/scrubbing system. 

The 剖rven世lation/scrubbing system for the 世pping area should include the 
following features: 

tipping hall should be enclosed as far as practicable; 

tipping hall control room should be served by filtered,“r condi世oned
缸r;

containment should be fitted over hoppers on an individual basis by 
cladding and rubber or plastic curtains where there is a need for vehicle 
access for discharging; 
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L

air should be extracted to a central cleaning plant via ducts from the 
con個虹unent 訂'eai

all air should be circulated through the air cleaning plant in order to 
ensure minimum dust emissions 0任-site; and 

the ventilation e油austs should not be posi位。ned facing directly onto any 
sensi世ve receptors. 

Vehicle Emissions 

To ensure no unacceptable exposure of workers in the tipping hall to N02 

and CO, the air change rate (ie number of air change per hour) of the 
ven且lation/scrubbing system for the 位pping hall should be designed to 
meet the αiteria of EH40/92 and avoid excessive accumula位。n of vehicle 
eInlSSlOns. 

旬的tional Odour 

Stat的n
r 

Aside from a dust scrubber, odour con缸。，1 equipment should also be 
installed at the disch缸ge of the tipping hall ventilation/scrubbing 
system. An air collection and odour 仕eatment system should 晶。 be

employed for the compactor 訂ea. Outlets of exhaust air from the WKTS 
should not impinge upon the air conditioning inlet of the 。但ce block in 
order to ensure there is no intake of odorous air or vehicle emissions to 
the JUD or 0仕ler offices. 

Water Treatment Works 

Stagnation and accumula位on of leachate will be odorous. Therefore, all 
leachate should be col1ected and transferred to an on-site wastewater 
仕'eatment works as soon as possible. 

Off -site Impact 

In order to prevent any 0丘-site odour nuisance, design of the WKTS 
should ensure that all RCVs w迅1 queue up within the WKTS. 

Possible odour impacts from vehicles leaving the WKTS will be mitigated 
by their passing through the vehicle wash prior to exi世ng the site; 
Vehicles coming to 也e site, and any odour emanating from them, are 
clearly beyond the control of the WKTS's operator. The station, parking 
a肥的 and roads should also be re拉larly cleaned. Regular cleaning of the 
site will keep odour to a minimum. Provision of adequate vehicle 
washing facilities has been considered in the WKTS Outline Design. The 
outlined vehicle washing takes about 1 minute for RCVs and 1.5 minutes 
for an ar位culated vehicle. These times are for full wash cycles rather 
than a perfunctory rinse. 
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4.1.6 

L 
Windborne litter from the site should not be a major problem as the site 
will be reguIarly swe阱， and poten世allitter sources genera11y enclosed. L 

A呻帥~~~ 0 
The ]UD option of office development for DLO/KW under consideration 
will not produce any noticeable air quality impacts to the surrounding area. 
On the other hand, impacts from WKT5 may be of ∞ncern. Although it is 
possible to design a central air condi區oning system for site offices, including 
the ]UD, in such a way as to further nùninùse odour nuisance from the 
operation of WK凹， incidents like mechanical equipment breakdown and 
power failure may s位11 cause problematic consequences of odour nuisance. 
However, it is expected that the WKT5 will be designed with su也cient
back-up systems to deal with such eventuali泣的.
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Co恥clusions

In this prelinùn位y assessment, no signi自cant air quality impacts are 
an世cipated from the opera位。n of the WKT5 provided e丘éctive nùtiga位。n

measures are integrated into the design and good pn-site practices are 
enforced. R
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4.2 肌4TER QlL也ITY

4.2.1 lntroduction 

The opera位。n of the proposed WKTS and the assoåated民JD is not 
envisaged to generate a significant volume of effluent. An evaluation of the 
poten世al sources of impacts and the proposed mitiga位on measures are 
presented in the following sec世on.

4.2.2 Goven凹nent Legislation and Planning Standards 

The TM sets out the limits for discharges and as discussed in Section 3.3.2, 
discharges to foul sewer and storm water will have to comply with the 
stipulated limits 

4.2.3 Baseline Conditions 

Baseline conditions on water quality and water sensi世ve reαi vers ha ve been 
disαlssed in Section 3.3. 

f 

4.2.4 Potential Sources ollmpacts and Their Signilièance 

Effl間吋om the WKTS 

The opera位。n of the proposed WKTS is not envisaged to generate great 
volumes of effluent discharges, there are three main sources of effluent 
ansmgs: 

foul water; 
sewage from on-site staff; and 
stormwater runoff. 

Foul water and sewage will be discharged to the local sewage system for 
仕eatment at the nearby sewage works whilst clean runoff will be discharged 
to the stormwater drain. 

Foul Water 

Contaminafed liquids may arise from RCVs; waste processing and unit 
load formation; washdown from the tipping hall and other intemal 
operational 缸'eas; runoff from the ramp leading to the tipping area; 
liquids from road sweepers and gully emp位ers; and vehicle washwater. 
These contaminated liqt且ds will be high in BOD, oil and grease，加
V缸ying quan出es， an estimation of wastewater quality is given in Table 
4.2ιThe foul water from the plant will have to undergo aerobic 
biological 仕eatment to reduce the BOD, oil and grease levels to the TM 
limits given in Table 4.2b. A wastewater恤恤ent plant will have to be 
installed on-site for this required treatment. 
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The on-site wastewater 仕eatment plant will probably be similar to that " 
currently being insta11ed at the IETS which is essentia1ly a batch reactor I i 
system with filter press. While detai!ed design capacity of the plant is 
not avai!able at this stage, it is envisaged that the VOhlme generation w也 n
be in the order of a few hundred αbicme仕es per day. I : 

Table 4.2a Estimated Wastewater Qualíty 

Parameter Estirnated Concen甘'ation in Wastewater 

pH 

Total 5uspended 50lids (55) 

BOD, 
COD 

Total Kjeldal吐 ni仕'ogen

Tot祉 phosphorus

4-7 

500-15000 mg 1-1 

10000 mg 1-1 

20000 mg 1-1 

500 mg 1-1 

0.1 mg 1-1 

Oil and grease 10-3的Omg 1-1 

5ource: Balfours International (A血。 1991， 5hatin Refuse Transfer 5個tion -
conslÙtancy 5tudy 

Table 4.2b Effluent Discharge StandardsC11 (mg 1勻

Parameter Umit 

pH (pH 田吐扭} 6-10 

BOD 800 

COD 2000 

α1 & Grease 50 

Total N 200 

To坦lP 50 

(1) Limit Valu曲包扭nfr田2也.eTec益nka1 Memorandum叩 st阻dards foc E血U間觸目民恤唔ed into Drainage and Sewerage 
如回燭" Inl叫圓白甜a1 Wa'棚， a flow rate oi 2恥帥 ~pe!也Iy hu been asaume也

Domestic Sewage 

、It is envisaged that 缸。und 60 staff (including EPD site staff) will be 
employed at the proposed WKTS. Sewage from toi!ets for on-site staff; 
washing facili位es; and 0αasiona1 visits by the RCV drivers, is expected to 
be discharged to 也e foul sewer which leads to the North West Kowloon 
Sewage Treatment Works. 

甘le JUD option under consideration is 100 m2 of 。但ce space for 
DLO/KW plus 2 carp訂k5. Taking an estimated flow per employee of 
O品 m3 per day, this JUD will produce an additional amount of sewage 
of several cubic metres per day. 
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4.2.5 

4.2.6 

Storm帥ter Runoff 

Rainwater runoff is essentially uncontaminated run-off from "clean" 
areas such as roofs and car parking lots and may contain suspended 
solids and grit, particularly during the initial "first flush" of rainfall 
following periods of dry weather. It should be well segregated from 
contaminated areas such as the 甘uck washing area, unloading zone, etc 
and may be discharged to the storm water drain. 

Discharge to the loca1 foul sewer will have to meet standards stip叫ated

in the τM. In general, BODs and 55 loads from norma1。他ce ac位vi位es

on site should comfortably meet their requirements and therefore be 
readily ácceptable by the local sewer. 

Mítígatíon Measures 

Discharges from the WKT5 must be con缸。lled to comply with the effluent 
standards stipulated in the 1M, mitiga位。n measures to ensure no 
unacceptable impact on the nearby water bodies are out1ined below. 

f 

An on-site wastewater treatment plant will be necessary to 仕eatthe
"contaminated water" from the plant .prior to discharge to the foul sewer 
system. 

Contaminated runoff from ramps leading to the tipping hall should be 
properly diverted to the on-site wastewater treatment plant prior to 
discharge to public sewer. 

百le site should be kept clean at all 位mes. A detailed spill plan is 
recommended to outline ac位。n plans and mi位ga位.on measures required 
in the event of any spills, accidenta1 or emergency discharges. 

5ediment traps and oil interceptors should be provided and maintained 
for discharges to the storm water drain. Regular inspection and c1eaning 
of 也e traps is recommended to prevent release of sediment and oils to 
位le drainage system or the receiving waters. Oily contents of the traps 
should then be disposed of to an appropriate facili句" such as the 
Chemica1 Waste Treatrnent Centre on Tsing Yi. 

5ewage from on-site workforce and 江JD under ∞nsideration should be 
conriected to the loca1 foul sewer system. 

Monitoríng Requirements 

Effluent from the wastewater 甘'ea切lent plant must be ∞nstantly monitored 
to ensure that the discharge limits are met. A detailed 'monitoring and audit 
programme is recommended. An action plan should be included in the 
operations manua1 to outline the procedure and remedial action req叫red in 
the event of an exceedance in the discharge limits. 
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The opera世on of the proposed WKTS is an世cipated to generate small 
volumes of e但uent which will most probably be discharged to the local 
sewer system. Contaminated water from the refuse transfer opera位。n will 
need to be 甘eated on site prior to discharge. However, as detailed design of 
the plant becomes available and informa世on on the quality and quantity of 
discharges known, further assessment will be required to determine the 
most appropriate disposal option. The assessment should include detailed 
monitoring and audit requirements together with an action plan outlining 
any remedial ac世onreq叫red if discharge limits are exceeded. A detailed 
spill plan should also be outlined. 

The quality of effluent from the site diIring the opera世onal phase will 
depend on the 句rpe of water trea扭扭nt plant which is chosen for the WKTS. n 
If the end product is of sufficiently high qua巨大y 祉 could be used for the U 
washdown of the tipping hall and compactor floor, thus reducing the 
dema吋 for 企叫 water. This would need to be agr叫 with EPD on叫he n 
plant performance parameters are known. l) 
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4.3 NOISE 

4.3.1 lntroduction 

In this sec世間， the existing and the future noise environments in the vicinity 
of the WKTS site are described, and noise sensi世.ve receivers (NSRs) 
iden世fied. Noise ernissions from the WKTS opera位。n， and its potential 
impacts on the NSRs, are considered on the basis of the best information 
available. 

4.3.2 Baseline Conditions 

The characteris世cs of the existing and the future noise conditions have been 
considered under Section 3.4.2 of the report, NSR 1 at the WSD depot, NSR 
2 at Stonecutters Island and NSR 3 at MFSC were iden咄.ed as the nearest 
noise sensitive uses to the WKTS development. The findings regarding the 
baseline con逝世ons in Section 3.4.2 are also applicable to the appraisal of 
opera位onal noise impacts. 

4.3.3 Government Legislation and Planning Standards f 

Noise ernissions from permanent sources in Hong Kong are controlled by 
the NCO, the detai!s of the assessment procedure and criteria 訂es世p叫ated

in the 叩chnical Memorandum for the Assessment of Noise from Places other than 
Domestic Premises, Public Places or 臼nstruction Sites" 口M3). For major new 
development, reference is also made to the Hong Kong Planning Standards 
and Guidelines (HKPSG). 

Procedures are stipulated in TM3 to deterrnine the Acceptable Noise Level 
(ANL), these are measured as the LA呵呵 Il1in at the NSR in question 
depending on the Area Sensi位ve Rating (ASR). The ANLs in TM3 are given 
in the following table: 

Table 4.3a Acceptable Noise Levels (LA呵，， 30附}

Tlmè Perlod Area Sensitive Rating 

Daytime (0700 10 19∞ hotml) 個d

Evening (1900 10 23日o hotml) 
Nighl 也ne (2300 10 0700 hotml) 

A 

60 

B 

65 

C 

7日

50 55 60 

As discussed previously, NSR 2 has an ASR of "A", and the corresponding 
ANLs for general opera位.ons 缸官 60 dB(A) for all evening and public holiday 
work, and 50 dB(A) at night. 

For NSRs 1 and 3, the ASR has been taken as "C", and the corresponding 
ANLs are 70 dB(A) for all evening and public holiday work, and 60 dB(A) 
at night. 
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4.3.4 

As an allowance for the αlmulative e能cts of additional future noise 
source再 the HKPSG 5世pulates that for the planning of m吋ornew
developments, the noise 出pact on the NSR should be res甘icted to 5 dB(A) 
below the appropriate ANL, or to the prevailing background noise level, 
whichever is lower. 

As there are severallarge scale developments taking place concurrently, the 
prevailing background cri扭曲n is wùikely to be the lirniting concern. The 
adoption of the ANL less 5 dB(A)αiterion will be appropriate for the study, 
and the target noise levels (TNLs) are therefore: 

τNL for NSR 2 at Stoneαltters Island; 

L呵 55 dB(A) for daytime and evening periods (0700-2300); 
. Leq 45 dB(A) for the night-time period (2300-0700). 

τ那JL for NSR 1 at the WSD depot and NSR 3 at MFSC: 

L呵 65 dB(A) for the daytime and evening periods (0700-2300); 
L呵 55 dB(A) for the night-time period (0300-0700). 

Potential Sources o[ Impacts 

In the conceptual site plan, the WKTS is iden位fied as being made up of 
three zones of approximate equal 訂'ea. The vehicle access ramp, a 
workshop, an 。但ce b凶lding， weighbridges and vehicle wash equipment are 
planned for the north-west 缸'ea which is mainly an open site. 

The 甘ansfer sta位。n plant house, which is a two-Ievel steel clad s甘ucture， is 
situated in the rniddle area. The upper level is the enclosed tipping hall, 
designed to accommodate the discharge of the refuse from RCVs into the 
hoppers. Plant house ventila位。n fans will aIso be located at this level. The 
ground level is mainly the loading 缸'ea where the waste is fed by a total of 
9 compactors into the 20 ft ISO containers. The auxiliary service system, 
including a waste water trea包lent room, a 仕ansformer room, and a fire 
servi臼 plant room，缸'e also accommodated here. 

The south-east of the site is planned as an open 位ea for refuse containers 
which aie moved by tug units between the compaction area, the container 
stacks, and the quay. The quay has berthing space for one of the two 
dedicated container vesseIs at a 位me. The 仕ansfer of the containers, full or 
emp兮~ between the container vessel, the container stacks, and the awai世ng
tugs, is undertaken by two shore-based portal cranes with can世lever spans 
over the deck of the vessel. 

The proposed normal working hours for the WKTS are planned to be 0730-
2330. However, the WKTS w沮1 also be required to work on "reduced 
operation" to handle "rnid-night waste", between the hours of 2330-0130, 
and 0430-0730. It is assumed in this s個dy that the equipment u世lisa位on

and vehicle movements will be reduced to about 10% of full opera位。nal
capacity during the night. 

ERMH目申GK由導G ENvIRONM即TAL PRoTI!CnON DEPARTMHNr 

45 
$ 

l
L
F

卜
L
F
U
U

「
L
L
F
t

口
L
r

卜
L
R

卜
，γ

們
L
r
u
c
L
h
l
r
u
r
l
L
r
l
L
F
L

「l
l
u
r
u

「
L

「

L
F
L

「

l



U
U

們
U
U
U
U

們h
u
h
u
h
-
)

們
U
h
u
h
-
H
J

刊
U
n
u

一
口

U
(
N
U

刊
U
h
u
u
u
u

仆
U
u
r
L
u
r
L

扒
U

Table 4.3b 

The poten世al noisy ac世vi位es and equipment during the opera泣。n ofthe 
WKT5 缸e iden且fied and considered be!ow. 

Vehicle Movements on Internal Access Roads 

The highest vehicle movements (forecasted for the ye缸5 of 1996, 2001，卻06
and 2011) ar官 predicted to reach a peak of about 112 per hour. This will 
comprise mainly 3 tonne open trucks and 5 tonne RCVs. It is es位mated that 
on average there ~! be two of these vehicles moving along the access road 
and the e!evated ramp, within the open area of the site at any one time. 

Re!evant noise test results and data on a number of types of diese! powered 
vehicles, similar to those which are expected to be used on site, as reported 
in several published sources, are referred to and summarised in Table A4.3b 
for comparison. 

Comparative Tractor Noise Data 

Description Reference 
f 

Drive-by maximum noise Sound 
level dB(A) Power 

Levels 
SWL 
dB(A) 

118 T回ctor (CNP 222) HK EPO， τM on noise from N.A. 
Construction Work other 曲曲
Percussive Piling 

Dump Truck, 310 BS 5228: Part 1: 1984 91 at 1日 m and20 kph 
kw, 35 tonne 

Articulated 
Tractor, 255 kw, 
38tGVW 

可'ransporta包on Noise Referen曲 Standard vehicle -91 
Book', ed by Paul Nelson, Page Quietened vehicle -79 (at 
6/6 7.5 m, 50 kph and full 

throttle) 

Yard "Noise Assessment Study for 82 at 100 色的
Tractor /Traile間，也e lntermodel Container 
R自l/R回d Transfer Fad且.ty"， No旭e Control 
cont血ner 甘缸回f叮Engin聞自gJo也nal May-June 
in Los Angeles 1986 

119 

(116.5)U) 
(104.5) 

(119) 

• (1) SWL in bnclæts a且 d閻明åon the bu扭曲 poinl 曲自由F四lpagation in free fi.eld over reflective grounà.. 

The noise data presented are derived from measurements of the maximum 
noise !evels in the vehicle 也ive-by 胎化 in which measurements are made 
at a fixed distance from vehicles under specific 也iving settings and full-
thro仕le conditions. To app!y the above data in deriving the average sound 
!eve! (Leq) to represent the combined noise emission in the study, a number 
of refinements w也 berequired when detailed design and opera位on
information is available. 

For example, the factors for the time averaging are accounted for in B5:5228 
with correction for the percentage on-time, which is taken as the duration 
of the activity for which the sound !eve! is within 3 dB(A) of the maximum. 
The percentage of on-time generally differs from the p!ant on-time and it is 
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diffiα:ùt to establish accurate vaIues for mobile plant. It is often only 
possible to make an estima位on based on measurements from exis世ngor
simil訂 facilities.

Thema組mum drive-by sound power levels for the tugs, and the 
RCVs/lorries, are takenas 118 and 112 dB(A) respec丘vely, these are based 
on the "TechnicaI Memorandum on noise from Construction Work other 
than Percussive Piling". 

As a different approach to the predic且on of road vehicle noise emissions, 
the procedures 5位pulated in the "Calculation of Road Tra的c Noise" (CRTN), 
DOE, UK, as adopted in the HKP5G, are often used. The CRTN is not 
specifically de討ved for tra伯c consisting solely of such highly powered 
vehicles in confined manoeuvr訂19 con.di位ons and will be likely to lead to 
underestimates 証 applied directly in 出5 study. Noise p~edictions based on 
CRTN are presented as ~O (1-hour) for a wide range of tra組c conditions and it 
個n be assumed that the road 仕a飽c noise L呵 is generally 3 dB(A) below the 
L10 figur已 within a dev扭曲n of 0.5 dB(A) (1). 

For the purposes of this study, noise predictions can be carried out under 
similar assumed design conditions, using both the "on-haul-road" equa泣。n
in B5扭扭， and the CRTN pr仗:edures. It is believed the actuaI noise levels 
will be likely to 削 between the predictedre叫臼 under the above two 
methods and for this stud予 will be considered as average vaIues. 

Using B55228 haul road equa位。n:

LA問 = 5WL-33+101ogQ- lO logV- lO logd 

where 5WL is sound power level, taken as 118 dB(A) for 仕actor， and 
112 dB(A) for RCV /lorry. 

Q is the projected 仕a飽c per road segment taken as 220 
vehicles per hour 

V is vehicle speed, taken as 5日 and 20 kph respectively 
d is the distance to the nearest N5R, taken as 440 m 

TheL ... 呵缸e caIculated to be 69 dB for the tugs, and 63 dB for the 
RCV/lorry. 

Using CR'甘心 and assuming 100% heavy vehicles with t:Wo 5仕eams of220 
vehicles per hour, at 20 k阱.， 440 m distance, and 120. view angle. The 
caIculated noise levels are 56.7 dB LA10 (1-1吋 and 53.7 LA•q (1-ruo) respec位vely.

. From a comparison of the above caIcula位ons， it is clear that B55228 predicts 
significantly higher noise levels than CRTN, by about 15 dB(A) for tugs, and 
7 dB(A) for RCVs or lorries, under the specified condi世ons.

的 -A Guide to me個rem副組d predi曲on of the Equivalent ContinuoulI Sound Leve1 1句'1'. The Noi揖 A甜甜可
臼回回~ IJI(, 19祖
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In this study, the noise predic位。ns have been based on the average values 
from the calαlations using BS5228 above, this produces SWLs of 110 dB(A) 
for the tugs and 107 dB(A) for the RCVs or 10虹ies

Maintenance of the smaller components of the mobile stock and equipment 
will be carried out within a dedicated workshop building on site，出is will 
minimise the potential for causing significant noise nuisance. Maintenance 
of larger equipment, including broken down vehicles, will probably be done 
in the open. Consideration should be made to minimise this source of noise 
nuisance by avoiding night-time work and keeping the work at locations 
distant from, or screened from, the NSRs. 

The following noisy activi世es and equipment are identified as causing 
potentially significant 出pacts.

At the tipping floor level, the manoeuvring of the RCV, the opera世on of 
the tipp泊g mechanisms, and impacts between hard objects and surfaces. 

The opera位on of exhaust ventilation fans emitting noise from motors and 
fan casings, air flow and blade noise. Based on the designed fan 
specifica世on adopted in IETS, a sound power level of 90 dB(A) has been 
assumed at the ventilation openings. 

f 

The major noisy service equipment will be contained within designated 
equipment rooms, namely, blowers/ compressors in the wastewater 
仕ea世lent plant, electrical transformers and the fire service pumping 
units 

The noise from opera泣。n of 9 compactors with powerpack units, and the 
4 pushpit units, may be audible at NSRs 1 and 2 through the large 
openings required for tug access. An estima位on of the unit sound power 
levels for the compactors and the pushpits can be made based on the 
performance test of the IETS, at 101 and 99 dB(A) respec世vely.

Container Handling Operation 

20 tugs and 24 trailers are allowed for in the conceptual design. It is 
es世mated that during full operation the number of moving tugs in the area, 
that manoeuvre at slow speed around the container stacks, will be.less than 
5ur甘包. A sound power level of 110 dB(A) is assumed for each of the 
moving tug ur吐.ts.

Two rail-mounted portal cranes will be used to move the containers and to 
transfer them to and 企om trailers and vessels, a sound power level of 
115 dB(A) is assumed for each crane. 

Two Lo-Lo type container vessels will be employed for marine conveyance 
of the containers to WENT re臼p位on. Each vessel will berth along WKTS 
site for the full normal working day (0730-2330). Manoeuvring of the 
vessel will be assisted by a bow thruster when berthing, and use of tug 
boats will not be req凶red. The mechanical noise associated with the main 
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propulsion eq叫pment will be contained within the massive ship hull 
S仕ucture. No significant external noise emission from these movements 詣，
therefore, an位åpated.

Assessment Methodology 4.3.5 

Inv闊的ry of Major Noise Sources 

Them句or noise sources，的 identified in Section 4.3.5, will be modelled for 
further evalua位on of their 垃lpacts. In the initial assessment it is assumed 
that 訊 the daytime and evening the opera位。n of the noise sources is 
con世nuous and that during the night the percentage on-time of equipment 
is reduced to about 10%. An invento月， of these major operational noise 
SWLs are detai!ed in Table 4.3c below. 

Inventory of Major Operation Noise Sources Table 4.3c 

Assurned 
SWL Nlght
time dB(A) 

Assurned SWL 
DaylEvening 
dB(A) 

Quantity UnitSWL 
dB(A) 

Source Description 

107 
108 
88 
100.5 
95 

117 
118 
98 
110-5 
105 

F
h
d司
4
f
o
n
y
4

學

110 
115 
90 
101 
99 

自

m
r
s

且
一
向
叫
“
啊

戶
峙
。
叫

b

h
h
h何
加

111 121 The 甜甜句uivall甜t叫阿自 SWL咻ding NSR 1 and 2 

100 110 2 107 RCVs/LolTies 

100 110 The 扭扭I 句uival，帥t叫r間 SWL affect曲'g NSR 3 

Assumptions for Noise Prediction 

Potential noise emission from WKTS operations have been modelled at two 
no位onal poin包 with SWLs of 121 dB(A) (111 dB(A) in mid-night opera泣。n)
and 110 dB(A) (1∞ d軾的 in mid-night opera世on). 百le two sources are 
m口delled at the south-west and north-east sec世ons of the site, a任:ecting
NSR 1 at the WSD depot and NSR 2 at Stonecutters Island, and NSR 3 at 
間SC r呻自由你

The assumptions regarding the atmospheric air absorption, barrier 
attenuation, and fa白白∞叮叮位。n 訂e the same as those used in the 
construction noise prediction in Sect的1 3.4.4. The noise emissions associated 
with the mobi!e movements and container handling opera位.onin WKTSw迅I

K 加pulsive in nature, a correc位on of 3 dB(A) (as stipulated 訊 τM3)w凹，

therefore，訕。 be included in theαlculation. 
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4.3.6 

4.3.7 

E叩luation olImpacts 

Environmental Noise 

The results of the operational noise assessment, carried out in accordance 
with the methodology discussed in Section 4.3.6 are summarised in Table 
4.3d. 

When the predicted CNLs were compared with the TNL discussed in Section 
4.3.3, it was found that the noise criteria are likely to be fulfilled at NSRs 2 
and 3 with a margin of 3 and 19 dB(A) respec位vely during day位me and 
evening working. 

Operations between 2300 and 2330 will exceed the TNL at NSR 2 if the 
levels of activity are not significantly reduced. Operations between 0430-
0730 are expected to be restricted to deliveries of waste only and will not 
a任ect NSRs 1 and 2. 

官le WSD depot (NSR 1) adjacent to the WKTS w迎 provide offices and 
overnight accommoda位。n for up to fo叮 sta丘.Day也ne and evening 
opera世ons at the WKTS are predicted to cause noise levels in excess of the 
TNL by as much as 14 dB(A). 

f 

The depot may also be affeeted by mid-night operations. However, given 
the low level of site activity and the sep缸a位on distance of over 100 m, noise 
levels at the sta丘 quartersare expected to be below the TNL and no adverse 
irnpacts are an且也pated.

Mitigation Measures 

Noise impacts upon the WSD depot are likely to be significant and 
mitiga位on measures will be required to achieve satisfactory noise levels. The 
following recommendations should be considered to reduce noise levels at 
the depot: 

Detailed noise predictions should be undertaken once the layout of the 
WKTS and WSD depot are con益rmed and the opera位。nal procedures at 
the WKTS are known, in order to make accurate calculations of any 
exceedances. 

The op位。ns for sα'eening noisy plant (for instance, by using container 
storage sites to 5αeen plant and tug noise) and the use of "quiet" plant 
where necessary (it is unlikely that the αanes can be 5αeened) should be 
fully inves位gated.

A1ternative options such as insula位on and air con逝世oning for the WSD 
depot should also be considered. 

Measures to proteet the WSD depot will also reduce noise levels at NSR 2 
which will probably resolve the ∞ncern over the period of night-time work 
at levels of evening activity (2300-2330). 
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Table 4.3d lnitial Operation Noise Prediction 

NSR Source Perlod Total SWK Noise Corrections dB CNL dB(A) ANL-5 
Description dB(A) 

Dist Atrnospheric Barrier Facade Impulsive-
dB(A) 

ness 

NSR 1 5 Tugs, 2 Day / evening 121 -48 。 。 +3 +3 79 65 
口anes， 6 fans, 
9 ∞mpactors， Night-也ne 111 -48 。 。 +3 +3 69 55 
and 4 pushpits 

NSR 2 5 Tugs, 2 Day /Evening 121 -65.5 -5 -5 +3 +3 51.5 55 
cranes, 6 fans, 
9 ∞mpacto間" Night-也ne 111 -65.5 -5 -5 +3 +3 41.5 45 
個d4p田hpits

NSR 3 2 RCV /Lorries Day /Ev自由活 110 -65 白5 。 +3 +3 46 65 

Night-世me 100 -65 -5 。 +3 +3 36 55 
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Noise at Work 

Occupationa1 noise exposure for workers, is con佐olled under the Factories 
and Indus出a1 Undertakings (Noise At Work) Regulation. The potentia1 
occupa世0na1 noise impacts to workers at the WKTS are con甘olled
sep訂ately by the Factories and Industrial Undertakings (Noise At Work) 
Regu1ation, the following noise action levels are stip叫ated:

Fust action level (FAL) - Daily personal noise exposure of 85 dB(A); 
Second action level (SAL) - Daily personal noise exposure of 90 dB(A); 
and 
Peak Action Level (PAL) - peak sound pressure level of 140 dB. 

It is req叫red by the regula位on that the proprietors protect their employees 
hearing by the following measures: 

Carry out a noise-at-work assessment at a place where a worker is 
likely to be exposed to a FAuPAL or above; 

Demarcate an ear protection zone where a worker is likely to be 
exposed to a SAuP AL or above, and ensure 也at ear protectors a凹
worn within the ear protec位onzone.

f 

Provide at a worker's request ear protectors at 也e place where he is 
likely to be exposed to levels between 位le FAL and SAL. 

Reduce equipment noise as far as practicable, at any place where a 
worker is likely to be exposed to a FAuPAL or above. 

「
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In genera1 a noise at work assessment is outside the scope of an 
environmenta1 noise study. However, in view of the interactions between 
the environmental and 0αupational noise concerns (eg the enclosure of 
noisy equipment inside plant house to reduce environmental noise emission 
and the consequent inαease the in-plant noise exposure due to the 
reverberant e在ect) it is re∞mmended that as part of the IEIA, a surface 
noise level specifica位。n should be estab!ished for the major noisy equipment 
on the basis of the F&IU (Noise At Work) Regu1a由此The surface noise 
levelspeαfication is recommended as an Leq of 85 dB(A) measured as an 
average of noise levels, 1 m from the surface of the equipme肘:， at 
represen個世ve locations on the equipment. 

1i 
l.~ 

On the basis of the E&IU Regu1ation, a 1 m surface noise level specification 
of 85 dB(A) is recommended, measured as an average of L，呵 noise levels 1 m 
from the surface of the equipment at representative loca位口的.
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lJ 
The WKTS Tenderers should identi你 in their proposal, the equipment that ~ 
has designed noise levels higher than the noise spedfica位on of 85 dB(A) at U 
1 m from the equipmenιand practi臼ble means of noise reduction should 
be 阱。心y the Tenderer. n 

4.3.8 Conclu5旬ns and Recommendations 
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The noise emissions assodated w站出e operation of the planned WK'時， as 
presented in the Consultant冶 Outline Design will be lower than the target 
noiseαiteria during all opera位onai periods at the e活sting receivers in 
Stonecutters Island (NSR 2) and 訊 MFSC (NSR 3) with the excep且on of 
2300-2330 at NSR 2. Noise levels at the WSD depot (NSR 1) are predicted to 
exceed the TNL by a significant margin during day世me and evening 
opera位ons.

However, it is concluded that, with the inclusion of mitigation measures of 
the 句rpe described in Sectian 4.3.7, these NSRs will not be adversely affected 
by the opera泣。n of the WKTS. 
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4.4 

4.4.1 

4.4.2 

4.4.3 

/1ll 
/ 

/ 

的SUAL IMPACfS 

Introduction 

This section considers the future visua1 environment of the WKR area when 
the sta世on becomes opera位onal， against which the poten世a1 visual impact of 
the WKTS is assessed. }，位世gation measures are recommended to minimise 
any severe 垃\pac包.

Baseline Conditions 

The reclaimed 缸ea opposite Mei Foo has been planned for predominantly 
cont血er-related uses as desαibed in Section 3.5. A significant por位on of 
the land in the southeastern p訂t of the Stonecutters Island reclamation has 
a1so been allocated for marine oriented and port related indus甘ia1 uses. The 
visua1 quality of the area will be low as it will be visualIy dominated by the 
container facilities of CT 7 and 8 and other backup uses. 

Visua1Iy sensitive receivers will be similar to those identified in Section 3.5, 
however those in Tai Kok Tsui will be replaced by new residentia1 
development at the new waterfront formed by the WKR. 

Potential Impacts and Their Sign伊cance

f 

The tender documents for the cons仕uc位on of the WKTS are' expected to 
speci句r a clean a ppe缸ance with smooth externa1 lines. Physica1 features of 
the WKTS are determined mainIy by its functiona1 requirements, and are 
described in Sect的1 2.2. The main visua1 elements are likely to include : 

the main buildings (including structures f，自由e JUDli 
the ramp, in p缸位C叫缸 the elevated sectionsi 
movements of large vehiclesi 
rail-mounted gan仕y cranesi 
stacked containersi 
two-storey office buildingsi 
the workshopsi 
waste water 控'eatment p1anti and 
barges. 

The character of the 甘ansfer station will be in line with the surrounding 
port and indus出a1 uses. Considering also the great separation between the 
WKTS and cen甘es of popu!ationi and the sma1I sca1e of the development 

. compared to the suπounding container related facilities, boaty訂ds and 
sewage 仕eatment works, the 甘'ansfer station operation is not expected to 
cause any significant visua1 intrusion. 
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4.4.5 Conclusion 
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4.4.4 Mitigation Meωures 

To further minimise any visual irnpact of the WK'詣， plan位ng/landscaping

rnay be useful to provide a softer edge. Low leve!, direc位。nallighting
should also be used where practicable for operational and safety purposes 
to rr甘nimise night-位me off-site in甘usion from the WKTS. 

The WKTS will be in line with 伽 planned indus恤1 character of the area I 1, 
and will not have any significant visual impact. 
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4.5 BIRD, RODENT AND ÌNSECT CONTROL 

4.5.1 Introduction 

Rats and mice are a perenr吐al problem in refuse collection areas in Hong 
Kong and con甘01 measures will need to be taken to avoid encouraging their 
spread. Rodents may enter the site in the RCVs with the incoming waste, 
as found at the Kowloon Bay Transfer Station, or they may be at仕acted by 
any refuse held on the site. Insects (自拙， cockroaches, ants) and birds are 
also likely to be at甘acted by the refuse. 

The following areas of the WKts opera位on have been iden世fied as possible 
attractions to birds, rodents or insects: 

the transfer building; 
accumulation of refuse, especially in infrequently maintained areas of the 
site and p缸ticularly inaccessible placesi and 
sp血.age of refuse. 

4.5.2 Mit每'ation Measures f 

Bird Control 

Bird nesting c且n be discouraged through building design. All buildings 
should be designed externally and, as far as prac位cable internally, so that 
there are no ledges or obvious perches for birds. Measures to prevent birds 
entering the operational areas of the facility should also be included. 

It is re∞mmended that the follo~ng features be incorporated into the 
design of all site buildings: 

smooth rounded corners on the buildingsi 
∞rrugated roofing and rainwater guttering protected wi也鈞。 inclined

platesi and 
covering of ven世lation inlets and outlets with 20 mm diameter mesh. 

It will not be possible to cover or enclose the main RCV entrance and birds 
位e likely to fly into the tipping hall. 

In addition, operational proced叮'es should be adopted tci prevent the 
attraction of birds in large numbers. The following procedures are 
recommended: 

prevention of refuse accumula世on in accessible areaSi 
maintenance of a clean, odour-free sitei 
regular cleaning of all vehicles to ensure that no refuse or refuse liquors 
adhere to vehicle bodiesi 
flushing of any refuse remaining on compactor hopper and push pit 
sidesi 
rapid clean-up of any refuse spilIagesi and 
reguI缸 inspec位on of the transfer station building for ne也.

刊
U
U
U
U
U
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4.5.3 

A negative pressure ventila泣。n system with odour scrubbing will also 
ensure that birds are not at回cted by odours. 

Rodent 臼ntrol

The transfer building should be designed to be rodent-proof as far as 
possible, and poisonous baits and traps will be required. The following 
design features are recommended to be incorporated in all site buildings: 

sealing 缸。，und pipes; and 
covering of vents with 20 mm diameter mesh. 

The opera位.onal procedures listed above for bird control will also reduce 
rodent at控'ac世on to the site. In additibn, regular inspection of the site to 
check for the presence of rodents and removal of rodent carcases should be 
a speåfic opera位.onal req叫rement. The inspectors should also look for 
evidence of rodent e活stence such as droppings, burrows, noles in buildings 
and gnawing. 

Insect 臼ntrol

In view of the opeta位。nal nature of the WKTS, with rapid throughput and 
no exposure of refuse, other than in the push-pits, insect nuisance is not 
considered to be significant. 

However, a programme of site spraying to eliminate cockroaches will be 
required. The design of the site and the intended cleansing operations 
should not give rise to standing pools of water which could at仕act

mosquitoes. It is re∞mmended that regular inspection of the building for 
insect nests be undertaken. 

Conclusions 

The detailed design of the WKTS buildings and opera泣。na1 procedures will 
req凶re consideration of bird, rodent and insect con缸。1 me臼ures. It is 
recommended that regul訂 inspec泣。ns of the faålity 缸e ∞nducted to assess 
the presence of birds, rodents and insects and to undertake appropriate 
remova1 of such pes包 if necess缸Y﹒

The preven世on of bird attraction to the externa1 areas of the site is less 
α泊ca1 than at the Kowloon Bay Transfer Sta泣。n， where a poten包a1 bird 
s仕ike risk exists at Kai Tak Intemationa1 Airport. The use of 仕'ees in 
landscaping will therefore be permissible and will assist in mitiga世ng visua1 
impacts of the WKTS development. 
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5 EN盯RONMENTAL PERFORMANCE, MONITOR1NG AND AUDIT 

Environmental monitoring, audit and performance req凶rements for air 
quality, water quality and noise are recommended for the WKrS 
development in this section. The requirements specify fhe parameters to be 
measured, and the loca位on， frequency and duration of the measurements. 
These req吋rements will be incorporated into the tender document for the 
cons甘uction of WKrS at a later stage. 

5.1 ENvIRONMENTAL MONITORING 

The objec位ves of the req叫red environmental monitoring and audit at 出e

WKrS indude: 

to provide a data base against which to determine any short or long term 
environmental impacts of the WKrS; 

f 

to provided an early indica世on that any of the environmental control 
measures or practices are failing to achieve the acceptable standards; and 

to provide data to enable an environmental audit of the cons仕uction and 
operation of the WKrS. 

5.2 BASELlNE MONITORING 

Baseline dust monitoring, measured as TSP, should be carried out prior to 
the commencement of site works. The baseline monitoring should be 
carried out for a continuous period of at least two weeks with daily ambient 

mEas1Irements to be taken ehviegqhesdt adyu, sat nid mapt alcEtas st three times pEr day for 
hourly sampling when the highest dust impacts are expected. The 
monitoring loca世ons should be agreed wi也 EPD. Checking of baseline dust 
levels may also be required depending on the length of the subsequent 
construc包on dust monitoring, 

As a regular practice, checking of baseline dust levels should be carried out 
at three-monthly intervals. 

5.3 CONSTRUCTrON IMPACT MONITORING 

5.3.1 Air 

A schedule of the dust monitoring programme activities should be drawn 
up by the Contractor, one month prior to the commencement of the 
scheduled cons仕uc世on period, Table 5.3且 provides an indicative list of 
req凶rements. Regular daily monitoring of dust should be carried out at 
least once every six days, and the day chosen should be fairly representa位ve

ERM HONG KONG ENVIRONMENTAL PROTECl10N DEPARTMENT 
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of normal cons仕uction ac垣vities. One-hour dust monitoring should be 
carried out three 位mes in every 6-days during the period of site levelling 
works. Wind speed and direc位on should be recorded during dust 
samplings. Sampling locations should be agreed with EPD. Baseline odour 
levels should also be checked immediately before the WKTS becomes 
operationa1. 

5.3.2 Water 

No water quality monitoring is considered necessary during the 
construction phase. 

5.3.3 Noise 

No noise monitoring is considered necess缸y during the cons甘uc泣。n phase. 
However, if night"'-time working should prove to be necessary this may 
need to be reconsidered if site activi位es approach day世me levels. 

5:4 OPERATIONAL IMPACfS/COMPUANCE MONITORING 

5.4.1 Air 

A series of environmental performance tests should be carried out during 
the comrnissioning of the WKTS. These should inelude dust monitoring and 
odo1ll" patrol at the site bound缸y and dust, N02 and CO monitoring in the 
位pping hall, Table 5.4a provides an indica位ve list òf requirements. These 
w沮1 be continued during the opera位onal phase at a 企equency to be agreed 
with EPD 

For dust monitoring at the site boundary, both TSP and RSP should be 
carried out. Dust in the tipping hall should be measured as TSP. 

To ensure that no odour nuisance is caused beyond the site bound缸予
odour monitoring should be carried out in the form of an odour pa甘01.

Odour intensi位es deteeted may be categorized into the following elasses: 

o Not deteeted No odour perceived or an odour so weak that it 
cannot be readily characterized or described. 

1 Slight Identifiable Odour, slight. 

2 Moderate Iden世fiable odour, moderate. 

3 Strong Identifiable odour, s仕ong.

4 Ex甘eme Severe odour. 
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且4.2

[J 

[] 

Monitoring of NOz and CO in the tipping hall should be carried out by 
analyzers or methods approved by EPD. 

The whole monitoring programme should be approved by EPD. 

Water 

旦在luent discharge from the on-site wastewater treatment plant should be 
monitored to ensure that the discharges from the plant can meet the 
standards stipulated in the TM. Monitoring parameters should inelude pH, 
COD, BOD, total suspended solids, total phosphorus, total kjeldahl ni甘ogen，

。坦 and grease. Samples should be taken for each batch. Sampling loca位ons
should be agreed with EPD and should be located before point of discharge. 
If the operators wish to re-use 仕eated water for washdown purposes 
acceptable standards and monitoring procedures will need to be agreed 
with EPD. The whole monitoring programme should be approved by EPD. 
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Table 5.3a 叭夜TSCo闊的ICtiOIl Impacts MOllitorillg Requiremellts 

Parameter 

AIRQUALITY 

τ"SP 

Location 

21但ations and 曲

agreed with EPD 

Duration Frequency Perfonn~nce Requirement 

Dur臼g the ear1y Daily 24-hour sampling Daily TSP AQO: 2ω uglm3 

stage of construction once per six day", 
叫len most of the 
earthworks a扭
曲rried out 

Recommended TSP hour1y limit: 
Hour1y sampling thr田 500 uglm3 

times per six days 

、

NoteIRemark 

Gεneral wind ∞ndition to 
be recorded 

Ditto; to be 回rried out 
during the 阻ticipated

peak ∞nstruction 

activities 
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Table 5.4a li\改TS Operatíonal Impacts - CompU仰自 Monítoríng Requírements 

Parameler Location Duration Frequency 

WATERQUALITY 

Total Suspended SoIids, SampIing 1血ation Prior 10 discharge every batch 缸ld as 
Disso1ved Oxygen, befo阻 point of agreed with EPD 
BOD, COD, discharge and as ag間ed

Total ~司eld祉ù Nitrogen，叫ithEPD

oil and grease, 
Total phosphorus 

AIR QUALITY 

TSP 21血ations 阻das During the As agreed with EPD 
agreed with EPD commissioning and 

operation as agreed 
with EPD 

RSP ditto ditto ditto 

Odour Patro1ling at 也e site ditto ditto 
bound目y

NO, Inside tipping hall ditto ditto 

CO Inside tipping hall ditto ditto 

TSP Inside tipping hall ditto di性。

NOISE 

I峙。喇 1m 缸ld 6 m from D囚ing ∞missioning 晶 2-3 times 
ventilation fans, agreed with EPD 
wastewater 包治atment

b10wer, power packs of 
the compactor 缸ld

pushpit units 

、

「一「-.-' 芒三〕 亡三1 亡三J 士三1

Perfonnance Requiremen扭 NOles/Remarks

τM standard for discharge 
to fOlÙ sewer 

Daily τ'SP AQO: 2活o ug / m' General wind 
∞ndition to be 
recorded 

Daily RSP AQO: 180 ug/m' ditto 

No off-site offensive odour ditto 

EH 40/92: 5.0 mg/m' (or as Vehide movements 
agreed with EPD) to be recorded 

EH 40/92: 55 mg/m' (or as ditto 
agreed with EPD) 

1.0 mg/m' (or as agreed ditto 
with EPD) 

的 dB at 1 m from source prim缸üy 甜q叫且d

for hearing 
protection purposes 

三三) -k 一一
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5.4.3 Noise 

The environmental perfo口nance tests should also include noise 
measurement at the site boundary of the WK時， and at specified distances 
from the identified noise sources including the ventilation fans, wastewater 
仕eatment aera世on blower, and the power packs of the compactors and 
pushpit units. The test should last for 2-3 weeks: Depending on the 
measurement results, further tests may be required after the initial 
environmental performance tests, or after the first year of opera位。n.

For noise monitoring, Leq (5-min) levels at 1 m and 6 m from the fixed noise 
sources should be measured. Sound power levels should be established, 
derived from the measurement results. The monitoring programme should 
be approved by EPD. 

5.5 AUDIT REQUIREMENTS 

The purpose of an environmenta1 audit is to: 
f 

review changes in measured parameters during construc位on and after 
comIllisslOrung; 

assess ∞mpliance of the WKTS development with Govemment 
environmental quality objectivesi 

examine the e在'ectiveness of any mitigation or control measures in 
achieving environmenta1 protectioni and 

recommend amendments in procedures or remedial ac垃ons in the event 
that performance is unsatisfactory. 

Cons甘uc位on phase monitoring/ audit reports should be submitted on a 
monthly basis. All monitoring results should be submitted in the form of a 
report with format approved by EPD. The report sho叫d include a brief 
account of cons仕uc泣。n activity during the monthi an interpretation of the 
significance of the monitoring res叫ts by veri你ing compliance and 
highlighting any failure to comply with the target levelsi and an account of 
the remedia1 measure recommended and taken by the Con仕'actor as a result. 

Exceedance of the target levels should be reported immediately to the 
engineer's representative as wel1 as the progress of the findings and 
remedia1 ac位。n taken. The event should also be included in the monthly 
report 
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Post-project audits will be required for the WKTS soon after 
commissioning, and 6 months and one year afterward. Based on the 
findings of these three audits, frequencies for further audits will be 
determined. Post-project monitoring/ audit reports can be submitted as a 
single document. 

5.6 EM在RONMENTAL PERFORMANCE REQUIREMENTS 

The performance req叫rements specified in this section are derived from 
statutory limits, planning guidelines and occupational health αiteria. 
Compliance with these limits should ensure no adverse environmental 
impac包 during cons仕uction or opera世on of the facility. 

In associa位on with the monitoring ac位vi位es， an ac位。n plan is recommended 
to ensure that if any significant pollution (either accidental or through 
inadequate implementa位。n ofmi位ga位.on measures on the pa討 ofthe

Con仕'actor) does occur, that the cause of this is quickly identified and 
remedied, and that the risk of a similar event re-occurring is reduced. 

The principle upon which the action plan is based is the prescription of 
procedures and actions associated with the recording of certain defined 
levels of pollution recorded by the environmental monitoring. These levels 
are: 

Tri韶er Levels: beyond which there is an indication of a deteriorating 
ambient environment for which a typical response could be more 
frequent monitoring. 

Action Levels: beyond which appropriate remedial actions may be 
necess位Y to prevent environmental quali句， from going beyond the Target 
Lévels, which would be unacceptable. 

Target Levels: statutory limits stipulated in the relevant pollu泣。n control 
ordinances, environmental quali妙。bjectives or HI<PSG established by 
EPD. If品的E 缸'e exceeded, works should not proceéd without 
appropriate remedial ac世間， inc1uding a αitical review of plant and 
working methods. 

The following defines the different levels recommended for air quality, 
water quality and noise during 也.e cons甘uction and operational phases of 
the WKTS. The recommended action plan is shown in Table 5.6a belaw. 
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Table 5.6a Recommellded Actioll Plall 

EVENT ACTION 

Environrnental Supervisor 

TRIGGER LIMIT 

Exceedance for Iden吋 source

one sample Inform ER 
Repeat measurement to ∞onfirm finding 

Exceedance for Identify source 
two or more Inform ER 
samples Repeat measu且ment扭曲onfirm findings 

Increase monitoring frequency 
Discuss with ER for remedial actions 
reql凶red

If remedies 阻quired，∞ntact ER to make 
arrangement and 缸IÍOrmEPD
If problem is short term，∞ntinue 
monitoring 個d notify EPD following 
termination of ex回edance

If exceedance sto阱，耐心ional

m∞itoring 曲n be 扭曲ed

ACTION LIMIT 

Exceedan臼 for Iden“y so山'ce
one sample Inform ER 

Repeat measurement to ∞n且rm finding 
Increase morùtoring frequency 

t三7 r竺了 t三〕 亡三〕 「一「 仁三〕 亡三) 仁7) i竺竺7
r-一{

Engineer's Representative (ER) Contractor 

Notify Contractor . Recti今阻.y unacceptable practi且
Check morùtoring data 個d

Contractor's working methods 

Notify Contractor . Recti砂 any unacceptable practi且
Check morùtoring data 缸Id . . Consider changes to working methods 
Contractor's working methods 
Discuss with Contractor for 
remedial works, if necessary 

Notify Contractor 'Rectify any unacceptable pract阻
Check morùtoring data and 'Amend working methods if appropriate 
Contractor's working methods 

、、
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EVENT 

Exceedance for 
two or more 
samples 

TARGET LIMIT 

Exceedance for 
one sample 

Exceedance for 
two or rnore 
samples 

ACTION 

Environrnental Supervlsor 

Identify source 
Inform ER 
Repeat m閏suxement to ∞nfirm findings 
Increase monitoring frequency 
Discúss with ER for remediaI actions 
nequired 
No的 EPDof 臨sation or ∞n也uation

of ex且edance

If ex曰“扭扭曲ntinu峙，前Tange mee恤19

with EPD, ER, and Contractor 
If exceedance stops, ad也tionaI
monitoring 回n be 扭扭ed

Identify so間因
Inform ER and EPD verbaIly 
Repeat measurement 扭曲n且rm finding 
In口問se monitoring 企equency

Assess effectiveness of Contractor's 
remediaI action keep EPD and ER 
informed of the results 

Identify sour臼
Inform ER and EPD verbaIly 
Repeat measurement to ∞nfirm finding 
Incr田se mmútoring 台equency

Investigate 也e 個use of exceedance 
Arrange meeting with EPD and ER to 
discuss the remediaI actions to be taken 
Assess effediveness of Contractor's 
自mediaI actions and keep EPD and ER 
informed of the results 
E 巴xceedance stops, additionaI 
monitoring can be 自ased

~ 
l______ __J 亡3 1士三] (三2 亡三~ {三三立 三三T1) r-一'.

Engineer's Representative (ER) Con缸'actor

Con且rm receipt of notification of 
failure in writing 

'Submit proposaIs for 距mediaI actions 
to ER within 3 working days upon 

Notify Contractor 
Check monitoring data and 
Contractor's working methods 
Discuss with EnvironmentaI 
Supervisor and Contractor on 
remediaI actions to be provided 
Ensure 甜mediaI actions prop目Iy

implemented 

notifi個tion

'Implement 血e agreed proposaIs 
'Amend proposaI if appropriate 

Confirm re凹ipt of noti自cation of 'Take immediate action to avoid further 
failure in writing exceedance 
Notify Contractor 'Submit proposaIs for remediaI actions 
Check monitoring data and to ER within 3 working days upon 
Contractor's working methods not的cation

Discuss with Contractor for 'Implement the agreed proposaIs 
remediaI actions 'Amend proposaI if appropriate 
Ensure remediaI actions properly 
implemented 

Confirm receipt of noti白血tion of 'Take immediate action to avoid further 
failure in writing exceedance 
Notify Contraetor 如bmit proposaIs for 阻mediaI actions 
Carry out anaIysis of Contractor's to ER within 3 working days upon 
working pro臼dures to det.叮叮ùne notifi回.tion

possible mitigation to be ﹒Implement 也e ag甜ed propos的

implemented 'Resubmit proposaIs 正 problem still not 
Discuss amongst Environmental under ∞ntrol 

Supervisor and the Contractor on 
remediaI actions to be provided 
Review Contractor's remedial 
actions whenever necessary to 
assure their effectiveness 
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5.6.1 Air Qua1i句

Construction Dust Monitoring 

Trigger Leve1: 30% mark up of the baseline monitoring data. The 1eve1s 
beyond whlch there is an indication of deteriora位ng ambient 
environmental quality. 

Action Leve1: Average value of the 仕igger and target 1eve1s. The 1eve1s 
beyond which appropriate remedia1 actions are necess位Y to prevent the 
environmental quality from going beyond the target limits. 

Target Leve1: Hour1y 1eve1 of 500μg m-3 or the AQO va1ue for TSP (ie 
260 ug m-3 for 24 hour average). 

C加era抑制 Impacts/I臼mpliance Monitoring 

The 位pping hall air quality should not exceed eight hour average N02 and 
CO 1eve1s of 5.0 mg m-3 and 55 mg m-3 respective1y (組me weighted 
average). These are the Occupa位onal Exposure Limits recommended by 
EH40/92. 

f 

The 24 ho叮 average general dust 1eve1 in the 世pping hal1 shou1d not exceed 
1 mg m-3

• This 1eve1, being one-tenth of the EH40/921eve1, is not statutory 
in Hong Kong but has been exercised in the environmenta1 performance 
tests during the commissioning of the IETS. 

The 24 hour average 1eve1s of TSP and RSP at the site boundary should not 
exceed 260 ug m-3 and 180 ug m-3 respective1y. These are the Hong Kong 
AQOs. 

Odour 

Odour shou1d be con仕'olled such that it does not cause offence beyond the 
site boundary (EPD Odour Pane1 Leve1 of 2 Odour Units). 

The defini位ons of odour trigger / ac位。n/ target'leve1s are as follows: 

Trigg，前 Level: one independently documented ∞mp1血t about odour, or 
recording of a slight odour on 2 consecu世vepa甘ols;

Action Level: more than one independently documented ∞mp1aint within 
2week耳， or recording of a slight odour on more than 2 consecu世ve
patrols; and 

Ta仿et Level: more than 3 independently documented comp1aints withln 2 
weeks, or recording of moderate odour (EPD Odour Pane1 Leve1 of 
2 Odour Units) on 2 consecutive odour pa仕ols.
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5.6.2 仇Tater

Construction Monitoring 

No monitoring is considered necessary for water quality during the 
construction phase. 

句eration Impacts/I臼mpliance Monitoring 

The discharge limits 5位pulated in the Techn間1 Memorandum on Standards for 
Effl帥的 Discharged into Drainage and Sewerage Systems, on Inland and co悶tal

Waters should apply. 

5.6.3 Noíse 

Constn佑的n Noise Monitoring 

This will not be required unless night-位me working at day世me levels of 
ac丘vity proves necessary. 

甸的tionallmp，駝的

Due to the distances to the nearest NSRs and the nature of the local 
environment this will not be necess缸Y﹒

臼mplianα Moni的ring

This w沮1 only be req前red for he訂ing protection surveys. 
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6 OVERALL CONCLUSIONS AND RECOMMENDATIONS 

6.1 INTRODUCTION 

The IEIA of the WKTS has assessed the potential envirorunental impacts on 
sensi世ve receptors during the construc位on and operational phases, based on 
the level of detail available in the preferred outline design. The Consultants 
consider that all the issues iden包fied in this report can be resolved provided 
that 也e recommended mi位ga位。n measures are adopted. 

6.2 OVERAU CONCLUSIONS 

TheWKTSw世1 be built on newly reclaimed land planned for the purpose 
and no significant landuse impacts are anticipated. 

Dust impacts 企om the cons仕uction of the WKTS upon ASRs will be 
insignificant and well below the AQO and the recommended l-hour dust 
limit. The worst αse dust impacts are likely to occur during the early stage 
of the cons仕uc位。n when a small' amount of excavated material will be 
generated by site forrnation work. After the site has been levelled, most of 
出e activity will be steel works and dust impacts would be much less. 

f 

However, it is considered desirable that the Con仕'actor should implement 
dust suppression measures during the construction stage in order to 
minimise dust emissions and poten位al cumulative dust impacts with other 
developments in the 缸'ea of the ASRs. The integration of the recommended 
mitiga世on measures into the WKTS design and good on-site practice w也
ensure that air quality impac包 during the WKTS operation are not 
significant. 

Significant off-site odo囚 impacts 訂'e not expected to oc= as a result of 
the opera世on of the WKTS. However, the operators of the transfer station 
will have no control over the 誼\pacts from RCVs travelling to and from the 
site beyond the use of vehicle washers. 

Water qua1ity impacts that may arise during the cons仕uc位。n stage will be 
simil訂 to those from general ∞nstruction ac位vi且es， and no significant 
impacts are an世cipated on the surrounding water bodies. However, proper 
site management and good cons仕uction practice is essential to ensure 
minimal water quality 泊中acts. The operation of the WKTS is anticipated to 

, generate small volumes of e在luent which will most probably be discharged 
to the local sewer system. Contaminatedwater from the refuse 仕'ansfer

opera位。n will need to be treated to acceptable standards on-site prior to 
disch訂ge.
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The distances to the nearest NSRs mean that cons仕uc位。n noise impacts will 
no be significant under normal working conditions. If night-位me workis 
needed it may be necess缸Y to res甘ict activities to ensure no adverse 
垃lpac個. Operationa! noise levels are not predicted to a任'ect either NSR. 

A significant inαease in visual intrusion 台om the WKTS construction works 
is not expected considering the impacts due to the existing and future WI<R, 
WI<E, Route 3, and LAR works. In addi位。n， an open space buffer will be 
planted to provide low level screening for the Mei Foo Sun Chuen residents 
to the north. 

The detailed design of the WKTS buildings and opera泣。na! procedures will 
req凶re considera位。n of bird, rodent and insect control measures. Regular 
inspec位.ons of the faåli可 to assess the presence of birds, rodents and insects 
and appropriate remova! or 凹termina位on of such pests will be required. 

Environmental monitoring, audit and performance requirements for air 
qua!ity (dust and odour), water quality and noise 缸'e re∞mmended for the 
WKTS development, in order that performance compliance c且n be ensured. 

6.3 REco^，臼tIENDATIONS

All mitiga世on measures and requirements iden世fied in the IEIA as 
necess缸y for environmenta! protec位on should be incorporated into the 
tender documents for the construction of the WKTS at a later stage. 
A number of issues are recommended for more detailed consideration in the 
tender req凶rements in order to ensure compliance with environmenta! 
protection legisla位on.

This IEIA has beenαrried out based on the outline design for the faålity 
des臼ibed in Sect的t 2. However as the con缸act is for the design, 
construction and operation of the WK時， the successful tenderer may well 
deåde upon a different site layout and/or operationa! procedure. It is 
therefore considered that it may be necessary for the successful tenderer to 
carry out a detailed environmental impact assessment (EIA) for their 
proposed design. 

The req叫rements of the detailed EIA should be scoped in ∞nJunc位。n with 
EPD to ensure that the assessment addresses all the relevant impacts. 
However, it should be bome in mind when undertaking the scoping 
exeråse that nothing has been iden世fied in the course of the IEIA which 
would indicate that si伊迫cant impac包 will 訂ise from a properly designed, 

. built and operated waste 控ansfer s恆誼。n.

The speåfic issues which should be addressed by the tenderer 缸e detai!ed 
below. 
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6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.3.5 

f 

Air qua1ity 

Evalua世on of 位ppmg area 到r quality by considering the design of 
tipping hall and ven世la位。n/sαubbing system and the effects of vehicle 
enusslOns. 

Iden世fication of an effective odour treatment system. 

Water ψality 

Identifica位.onand evalua泣。n of aqueous emissions (in terms of 
discharges from road sweepers and gulley empties, liquor from the 
compaction process, e值uent from vehicle washing operatio肘， surface

drainage both fromareas where there is a risk of contamina位。n from 
accidental spillage and from areas where there is little or no risk of 
contamination and domestic wastewater effluent) with due consideration 
for adequate reception, handling，回atment and disposal to ∞mplywith 
discharge and disposal guidelines. 

Ade姐且ed sp也 plan to mitigate any spil1s and emergency discharges. f 

Noise 

Confirma位。n of opera位onal noise impacts by examining the exact 
number of vehicle movements and locations of fixed noise sources within 
the site during opera位on.

Bird, rodent and insect control 

DetaiIed design of the WKTS buildings and opera世onal procedures to 
con缸。1 bird, rodent and insect popula位。ns.

Environmental monitoring and audit 

Review of environmental monitoring and audit req凶rements identified in 
the æIA and in ∞nsideration of the above studies. 

ERM HONG KONG ENvIRONMI!NTAL l'RO'rBcnON DEPARTMENT 

71 


